Monday, Presentations: Winners of the PNS Award

Masculinity, femininity and transsexuality.
A. Herman-Jegliriska I , Stanislaw Dulko', Anna Grabowskal

' Depanment

of Neurophysiology, Nencki Institute of Experimental Biology,
Warsaw, Poland.
Depanment of Sexology and Pathology in Human Relation in Medical Centre
of Postgraduate Education, Warsaw, Poland.
Gender-related traits and their relation to brain function have recently gained
wide interest. In contrast to earlier studies, presently most researchers accept the
view that individuals need not to be either masculine or feminine but can be and
often are both (androgynous). The present study tested the distribution of
masculinity or femininity traits in transsexuals i.e. individuals who have a desire
to live and be accepted as members of the opposite sex. This was done to
examine whether transsexuals exhibit gender traits typical for their anatomical
or 'mental' sex. One thousand and thirty seven students (598 females and 439
males) and 136 transsexuals (1 11 transsexual females and 25 transsexual males)
participated in this study. Femininity and masculinity traits were measured by
administrating the Polish version of Bem Sex-Role Inventory. The individuals
were classified into four groups: androgenous (high femininity and high
masculinity traits), masculine (high masculinity and low femininity traits),
feminine (high femininity and low masculinity traits) and undifferentiated (low
femininity and low masculinity traits) according to the median split method.
The results showed that transsexuals differ reliably from both controls of the
same anatomical sex and controls of the same 'mental' sex. Male-to-female
transsexuals posiess extremely high femininity traits (in comparison to both
control females and males), whereas female-to-male transsexuals are more
androgenous than both control males and females. This data are related to
specific sex ratio (prevalence of female-to-male over male-to-female transsexuals)
observed in Poland.

5

DIFFERENTIAL EXPRESSION OF MICROTUBULE-ASSOCIATED
PROTEIN 1B PHOSPHORYLATED ISOFORMS IN THE DEVELOPING
MOUSE BARREL CORTEX.

Barbara Majewska and Jolanta SkangieGKramska,
Nencki Institute of Experimental Biology, 3 Pasteur St.,
02-093 Warsaw, POLAND
Microtubule associated proteins (MAPS) are a family of proteins which
show heterogenous spatial and temporal distribution within neurons and
are thought to be involved in neuronal plasticity. Among them, MAP-1B is
of special interest for it is elevated during neuronal development and
down-regulated upon maturation. Two modes of phosphorylation have
been identified for MAP-1B which show distinct developmental
regulation.
To establish developmental changes in the distribution of the hvo MAP-1B
phosphoylated isoforms in the mouse barrel cortex - a part of the
somatosensory cortex which shows structural and functional plasticity - we
performed immunohistochemical studies using monoclonal antibodies 150
and 125 against the modes I and 11, respectively.
The MAP-1B phosphorylation modes I and I1 showed distinct
developmental pattern of distribution in the mouse barrel cortex. The 125
immunoreaction first appeared in supragranular layers and in layer IV as
faint stripes of puntcuate fibers on P5, then strenghtened on P12, to
eventually establish a mature appearance on P21 when the imrnunoreaction
became visible also in pyramidal cell perikwa. The 125 positive profiles
were identified as pyramidal cell apical dendrites. The 150
immunopositive fibers were detectable on P5 in infragranular layers. Upon
maturation the 150 immunoreaction diminished on P8 and P10 and was no
more detectable on P12. On P21 the immunoreaction re-appeared in layers
111111, IV and V.
The differential and changing distribution as well as the re-appearance of
immunoreactivity in the adult barrel cortex implies a possible involvemet
of the investigated phospholylated isoforms of MAP-1B in neuronal
plasticity induced after the critical period for the barrels formation has
ended.

Symposium 1 - Chronobiological mechanisms of retina
From photon to vision. Molecular basis of signal
transduction in vertebrate photoreceptor cells.

CHRONOBIOLOGICAL
VERTEBRATE RETINA

ASPECT

Jolanta B. Zawilska

Wojciech A. Gorczyca
Institute of Immunology and Experimental Therapy,
Polish Academy of Sciences, Wrociaw

Vision is initiated in photoreceptor cells of retina,
rods and cones, where light is captured and converted to
neuronal signal. The signal is then processed in other retinal
neurons and eventually sent to the brain. Responses of rods
and cones to light differ in sensitivity and kinetics. Rods are
sensitive at low level of illumination while cones, which are
responsible for color vision, operate in bright light. A
sequence of biochemical events triggered by photon appears
to be the same in both types of cells and is called
phototransduction. In. a rod cell phototransduction begins
with activation of photosensory protein rhodopsin and in a
series of reactions leads to closure of cationic channels; then a
recovery of the dark state of the cell takes place. Calcium
ions, acting through regulatory calcium-binding proteins, play
an important role at different stages of phototransduction. It is
also accepted that ca2+-mediated feedback pathways underlie
the light adaptation mechanisms in photoreceptor cells.
The cascade of enzymatic reactions contributing to
the rod cell phototransduction as well as some new aspects of
calcium ions role will be presented and discussed.
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Jerzy 2 . Nowak

Department of Biogenic Amines, Polish Academy
of Sciences, P-225, 90-950 Lodz, Poland
Retina of different verterbare species is a
major
extrapineal
tissue
capable
of
synthesizing melatonin. Unlike the hormone o f
the pineal origin, the retinal melatonin is
inactivated locally, and appears to act within
the eye as a neuromodulator. Biosynthesis o f
the
retinal
melatonin
takes
place
in
photoreceptors
and
follows
circadian
rhythmicity governed by a local circadian
oscillator. The activity of the rate-limiting
enzyme in melatonin formation, i.e. serotonin
N-acetyltransferase
(NAT; which
runs
in
parallel with melatonin level) is high at night
and low during dayhours. Light is a crucial
physiological signal regulating NAT activity
rhythm; it entrains the daily rhythm of an
oscillator, and, when applied at night, it
exerts an acute suppressive effect on nocturnal
NAT activity and melatonin levels. The effects
of white light on melatonin biosynthesis can be
reproduced by monochromatic light (green + blue
>> red), including ultraviolet irradiation (WA). Biological action o f melatonin within the
eye are mediated
via specific melatonin
receptors designated as Mel, sites. Melatonin
(in concert
with
retinal
dopamine)
is
considered
a
physiological
regulator
of
circadian events within the eye.
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C E L L U L A R AND M O L E C U L A R R E G U L A T I O N OF R E T I N A L
M E L A T O N I N - S Y N T H E S I Z I N G E N Z Y M E S BY C I R C A D I A N
CLOCKS, L I G H T , A N D S I G N A L I N G C A S C A D E S
P. Michael Iuvone
Department o f Pharmacology, E m o r y University School of
Medicine, Atlanta, G A 30322-3090 U.S.A.
The synthesis o f melatonin in retina has been observed in
mammalian and non-mammalian species, b u t has been studied most
extensively in chicken and Xenopus laevis, where it is produced in
photoreceptor cells under the influence o f a circadian clock.
Melatonin synthesis is high at night and is regulated b y circadian
rhythms in the activities o f tryptophan hydroxylase and serotonin Nacetyltransferase (NAT). The rhythm o f N A T activity is controlled
b y an underlying circadian rhythm o f N A T mRNA and independent.
light-regulated post-transcriptional and/or post-translational
modifications. L i g h t has t w o independent influences o n N A T
activity: (1) i t acutely suppresses NAT activity and melatonin
biosynthesis, and (2) alters the phase relationship o f the circadian
clock. Dopamine, a retinal neurotransmitter, mimics the acute
inhibitory effects o f light The post-transcriptionaVpost-translational
regulation o f N A T activity involves cyclic AMP-dependent protein
phosphorylation, and a model for its control b y dopamine, light and
darkness w i l l be described.

Diurnal variations of retinal dopamine content i n blue acara reared
under different light intensities or wavelengths
Walter Kolbinger, Ronald H. H. Kroeger and Hans-Joachim Wagner
Eberhard Karls University, Institute of Anatomy, Department of Cellular
Neurobiology, Oesterbergstr. 3, D-72074 Tuebingen, Germany.
Dopamine has been recognized as a major neurochemical signal for the
control of light adaptive changes in the retina. It shows diurnal variations
during IighVdark cycles, reflecting changes in dopamine synthesis or
utilization. In fish, dopamine-dependent adaptation processes are affected
by rearing light conditions. It has been shown that the formation of spinules
can be altered by monochromatic rearing. The aim of this study was to
elucidate whether rearing in environments of different light intensities or
spectral compositions would influence the dopaminergic system of the
retina.
Groups of blue acara (Aequidens pulcher) were kept under 12:12 h
IighVdark cycles of white light with low (0.2 lux), intermediate (33 lux) or
high (3000 lux) illuminance, and isoirradiant short wavelength (485 nm) or
long wavelength (624 nm) light. At 4 h intervals endogenous dopamine and
dihydroxyphenylacetic acid (DOPAC) were determined from isolated
retinae, using HPLC with electrochemical detection. Autocorrelation
analysis of the data series was performed to identify cyclic components of
the variations in dopamine levels.
The strongest periodic component was found in retinae of the bright white
light group with high dopamine levels during the light and low levels during
the dark phase. Reduction of the illuminances led to a dampening and
phase reversal of the amplitudes. Chromatic deprivation by rearing under
long or short wavelengths abolished the diurnal cyclicity.
We conclude that the control of the dopaminergic system in fish retinae is
influenced by the intensity and spectral composition of light. Monochromatic rearing abolishes the circadian cyclicity of the dopaminergic
system. This may, in turn, be the reason for changes in the dopaminedependent components of adaptation processes.
Supported by the Deutsche Forschungsgemeinschaft Wa348117-2.

CATECHOLAMINES MEDIATE THE SUPPRESSIVE EFFECT
OF W - A IRRADIATION ON MELATONIN BIOSYNTHESIS
IN VERTEBRATE RETINA AND PINEAL GLAND
J.B. Zawilska, J. Rosiak, K. Trzepizur, J.Z.
Nowak
Department of Biogenic Amines, Polish Academy
of Sciences, P-225, 90-950 Lodz, Poland
Acute exposure of animals to white light at
night evokes a rapid suppression of the
activity
of
serotonin
N-acetyltransferase
(NAT), the rate-limiting enzyme in melatonin
biosynthesis,
and
melatonin
levels,
of
principal melatonin-producing tissues, i.e.
pineal gland and retina. The effect of white
light is mimicked by monochromatic visible
light (white > green s blue > red), and - in
addition - by an invisible ultraviolet ( W - A ;
X,=365
nm) light. The suppressive effect of
W - A irradiation was proportional to the time
of light exposure (5-60 min), and seems to
induce a time-related biphasic NAT response.
Similar to the NAT-suppressing effects of white
light, those of W - A can be antagonized by D2family
dopamine
receptor
blockers
(spiroperidol,
sulpiride,
raclopride
and
clozapine) in retina, and a-2 adrenoceptor
blocker yohimbine in the pineal gland. These
data indicate that the melatonin-generating
systems of chick retina and pineal gland are
sensitive to W - A irradiation, and
that
dopamine and noradrenaline are respective
mediators of such effects, similar to those
evoked by visible light.

RETINAL "CLOCK" MECHANISMS - IMPLICATIONS TO
AGEING AND DISEASE
Mark W. Hankins
Academic Unit of Ophthalmology,Imperial College
Sch.Med. , Silwood Park, Ascot, Berks, U. K.
In both mammalian and non-mammalian retinae, a number of
candidate mechanisms have been identified at the cellular
level which may play a role in the function of the ocular
clock. Melatonin (Mel) synthesis in the retinae of numerous
species, including man, is confined to photoreceptors and
some bipolar cells. It appears that Me1 synthesis proceeds
according to a circadian rhythm in the absence of light
cues and peaks during excepted night. In addition, light
rapidly suppresses Me1 synthesis. Me1 appears to be the
prime candidate as a paracrine "dark-signal'. In contrast,
retinal dopamine (DA) release is potently inhibited by Me1
and enhanced by light, and is currently a prime candidate
for a paracrine "light-signal". DA appears to regulate a
multiplicity of diverse retinal functions including cell
coupling, retinomotor movements, and pigment migration.
Electrophysiological investigations in our laboratory have
been examining these mechanisms in animal retinae, and more
recently we have been assessing the role such systems might
play in human vision. At the cellular level, we have been
able to examine the activity of the pathway by recording
from horizontal cells in the rat retina. These neurons
receive DAergic input which modulates their electrotonic
coupling. Our studies have revealed that the balance
between Me1 and DA pathways is disturbed, both in senile
animals and in some forms of hereditary retinal dystrophy.
In both cases, the release of DA appears to be grossly
subnormal, and the implication of these findings will be
discussed. We have been examining evidence for the actixity
of these regulatory systems in man, by investigating possible diurnal changes in the waveform of the human photopic
ERG. This work suggests that the activity of cone pathways
in the human retina varies according to the time od day.
The principal effect appears to be a dramatic increase in
the b-wave implicit time at night. We are now beginning to
expand our observations to groups of clinical conditions,
such as those with Parkinson's disease who express low
retinal DA content. This will expand our knowledge of the
mechanisms involved, and explore the possible involvement
of clock abnormalities to visual disfunction.

Monday, Symposium: Anxiety, depression . . .
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Symposium 2 - Anxiety, depression and NMDA receptors
Introduction to the structure and function of NMDA
receptors focus on glycine site

-

W. Danysz and C.G. Parsons
Dept. Pharmacol. Merz+Co, Eckenheimer Landstrasse 100,
60318 Frankfurt IM, Germany
The NMDA receptor complex contains multiple regulatory sites
sensitive to: glutamate, glycine, PCP, magnesium, polyamines,
ifenprodyl, zinc, redox and pH. Interestingly, agents acting at
these recognition sites produce distinct effects both in vitro and
in behavioural experiments. This diversity is further increased
by the existence of NMDA receptor subtypes with different
sensitivity to the above mentioned agents. For example, it has
recently been shown that the intrinsic activity of d-cycloserine
is higher at NMDAR112C than at NMDAR112A subunit
combination. In behavioural studies, NMDA receptor channel
blockers impair learning, inhibit convulsions, increase
locomotion,
produce
ataxia,
myorelaxation
and
antiparkinsonian-like activity and also show neuroprotective
effects. Competitive NMDA receptor antagonist show a similar
profile except that they lack motor stimulation and are also
devoid of antiparkinsonian-like activity. Antagonist acting at the
glycine modulatory site (e.g. L-701,324 and new Merz agents
such as MRZ 21576) similarly produce sedation, show clear
neuroprotection against mitochondria1 toxin given into the NBM
and in global ischaemia but fail to induce consistent anxiolytic
and antiparkinsonian activity. Glycine antagonists, in contrast
to NMDA channel blockers are devoid of side effects such as
neuronal vacuolisation the retrospleniallcingulate cortex,
stereotyped behaviour and disruption of prepulse inhibition.

Anxlolytlc actlvlty of glyclne partlal agonlsts and
antagonlsts

R . Trullas, Neuroblology Cnlt. IIBB,CSIC, Jordl Glrona
18. 08034 Barcelona, Spaln.
The effects of compounds that act at the glyclne slte
(glyclne,) of the 3-methyl-D-aspartate (NMDA) receptor
were examlned In anlmal tests of anxlety and memory and
compared wlth those of competltlve NMDA receptor
antagonlsts. The glyclne: slte llgands l-amlnocyclopropanecarboxyllc acld (ACPC), 7-chlorokynurenlc acld
(7KYN) and D-cycloserlne (DCS; were anxiolytlc In the
elevated maze. All these compounds, when admlnlstered
after training, reduced step-through latencles in an
avoidance task when testlng was performed wlthln 1 hour
after admlnistratlon. In contrast, post-tralnlng
adminlstratlon of glyclne site llgands or DZP did not
modlfy step-through latencles when tested 24 h later,
lndlcating that none of these compounds produces
retrograde amnesla. Slmllarly, pretalning
admlnistratlon of glyclne, slte llgands dld not alter
step-through latencles measured 2 1 hr later. However,
under the same condltlons, competltlve NMDA antagonlsts
and dlazepam produced a slgnlflcant reduction In
latencles. These results lndlcate that glyclne, slte
ligands, In contrast to benzodlazepines, do not lmpalr
l e a r n ~ n gand memory at doses that are anxiolytlc.
Furthermore, adminlstratlon of antisense but not sense
ollgodeoxlnucleot~desdlrected to the NMDARl subunlt of
.the NMDA receptor produced anxlolytlc-llke effects In
the elevated plus maze. These results are consistent
wlth the anxlolytlc properties of glycinej slte ligands
and provlde support to the hypothesis that the NMDA
receptor plays a key role In the pathophysiology of
anxyety related behaviors. (DGICYT PB94-0017;.

Anxiolytic activity of uncompetitive and competitive NMDA antagonists
Adam Plainik
Department o f Pharmacology and Physiology o f the Nervous System,
Institute o f Psychiatry and Neurology, Warsaw, Department o f Experimental
and Clinical Pharmacology, Medical Academy, Warsaw, Poland.
The ubiquitously present i n the brain excitatory amino acids ( E M )
control various central nervous system activities. Among others, strong
environmental stimuli like stress and aversive experience enhance glutamic
acid release i n the limbic forebrain structures. This phenomenon is
accompanied by symptoms o f fear and avoidance behaviour, thus suggesting
a direct involvement o f E M i n the origin o f emotions. I n the present study
the role o f N M D A system i n the acquisition and expression o f fear
controlled reactions was studied in animal models o f a neophobia and
conflict behaviour, with help o f selective competitive and uncompetitive
antagonists at N M D A receptors, and regulatory binding sites o f this receptor
complex.
I t was shown that uncompetitive, competitive antagonists, and partial
agonists at the strychnine insensitive glycine binding site exerted selective
and dose-dependent anxiolytic-like effects i n both tests. The most potent and
selective anxiolytic activity was present after administration o f CGP 37849,
a competitive N M D A antagonist devoid o f influence on rat motor activity,
pain threshold and spontaneous water intake. Microinjection experiments
showed that the dentate gyrus o f the dorsal hippocampus might be involved
i n mediation o f some central effects o f peripherally administered N M D A
antagonists. Subchronic experiments revealed that i n contrary to diazepam
or dizocylpine, repeatedly given CGP 37 849 did not cause any significant
adaptive and potentially undesirable changes i n the anti-fear like effects o f a
challenge dose ofthis drug. Further behavioural and biochemical studies
proved that there was interaction between serotonin and E M systems i n
controlling animals motor but not fear-evoked behaviour, and that
dopamine might be involved i n this interactive process. I t is concluded that
competitive N M D A antagonists may offer an interesting alternative to
benzodiazepines i n the treatment o f some anxiety disorders.

ALLOSTERIC
INTERACTIONSAND FUNCTIONAL BEHAVIOR OF THE NMDA
RECEPTOR FOLLOWING ANTIDEPRESSANTTREATMENTS. Ian A. Paul, Dept.
Psychlatry, Un~v.Miss. Med. Ctr Jackson, MS. 39216. USA.
Antidepressant treatments are the product of serendipitous d~scoveries
over the past 40 years. Consequently, although the neurobiological effects
of antidepressants are well known, the mechanism of action is not. Any
such theory must account for the within-class spec~ficityof antidepressant
effects and the broad range of structures and actions which result in
ant~depressantact~vlty.Recent studies have demonstrated that
antidepressants from all major classes produce a characteristic complement
of changes in the rad~oligandbind~ngcharacteristics of the NMDA receptor
in rodent cortex. Specifically, antidepressants (16117 tested) produce a
reduction in the potency of glyc~neto displace [3H]5,7-d~chlorokynurenic
acid from the NMDA receptor. Similarly, ant~depressantsreduce the
proportion of high-affinity, glycine-displaceable [3H]CGP-39653 binding
These effects are dose- and t~me-dependentand are reversible following
cessation of treatment. In addition, preclinical antidepressant screening
procedures such as the forced swlm test and an~malanalogs of depressive
symptomatology produce changes in the radiol~gandbinding character~st~cs
of the NMDA receptor which oppose those produced by ant~depressants.
Moreover, the binding of [3H]CGP-39653 in cortical tissue from sulcide
victims differs significantly from that of normal controls. Recent stud~esin
this and other laboratories have demonstrated that these radiol~gand
b~ndlngchanges are accompan~edby a reduction in the functional activity of
second messenger systems related to the NMDA receptor Spec~fically,
antldepressants reduce the funct~onalactivity of both nitric oxide synthase
and glutamate-stimulated cyclic GMP production. Moreover, antagonists of
nitric ox~desynthase possess significant antidepressant and anxiolytic
properties, s~milarto those of NMDA receptor antagonists These data
prov~designificant support for the hypothesis that adaptat~onof the NMDA
receptor complex is a common neural pathway of antidepressant
treatments. Supported by NIH grant, MH-53228 and the Dept, of
Psychiatfy UMC

8

Monday, Symposium: Immunology of demyelination .

Antidepressant activity of NMDA antagonists
Gabriel N o w a k
Institute o f Pharmacology, Polish A c a d e m y o f Sciences,
Krakow. P o l a n d
Functional N M D A antagonists a r e represented by:
competitive antagonists o f t h e glutamate site s u c h a s
C G P 37849, C G P 3 9 5 5 1 a n d AP-7 (2-amino-7phosphono-heptanoic acid); u s e dependent channel
blockers s u c h a s dizocilpine (MK-801), amantadine a n d
memantine; a partial agonist o f t h e strychnine-insensitive
glycine site A C P C (1-aminocyclopropanecarboxylic
acid), a n antagonist o f t h e strychnine-insensitive glycine
site 7-chlorokynurenic acid; a n d a n antagonist o f t h e
polyamine site eliprodil. T h e s e a b o v e listed functional
N M D A antagonists a r e active i n t h e forced s w i m test i n
rodents, a test that predicts antidepressant activity i n
humans. W h e n administered together, they e n h a n c e t h e
antidepressant activity o f "classical" antidepressants i n
that test. Moreover, functional N M D A antagonists
administered chronically induce a p-adrenoceptor downregulation, a n effect b e i n g characteristic f o r majority o f
antidepressants. T h e activity of t h e s e agents i n a b o v e
mentioned preclinical tests sensitive t o antidepressants
indicate their possible antidepressive properties i n
humans. T h i s notion is supported b y t h e recent studies
using chronic m i l d stress animal m o d e l o f depression.

Effects of various NMDA receptor ligands in a realistic model of
depression.
M. Papp, Institute of Pharmacology, Polish Academy of Sciences, Krakow,
Poland.
This paper reviews results of studies designed to evaluate antidepressant
activity of five ligands acting at different loci on the NMDA receptor
complex. The uncompetitive NMDA receptor antagonist, MK-801,the two
competitive NMDA receptor antagonists, CGP 37849 and CGP 401 16, as
well as the partial agonists at strychnine-insensitive glycine receptors,
ACPC and d-cycloserine,were tested in a chronic mild stress (CMS) model
of depression. In the CMS model, animals subjected to a variety of mild
stressors for a prolonged period of time, develop a substantial decrease
in their responsiveness to rewarding stimuli (anhedonia) which can be
effectively reversed by chronic treatment with various classes of
antidepressant drugs. Chronic (5 weeks) treatment with MK-801, CGP
37849, CGP 401 16 and ACPC caused a gradual reversal of the CMSinduced anhedonia. The magnitude of the effect of MK-801 and the CGP
substances and its time-course were comparable to those observed
following similar administration of imipramine. However, the ACPC-treated
animals recovered from the stress-induced anhedonia significantly faster
then those treated with imipramine and the three NMDA antagonists.
Chronic administration of d-cycloserine produced weak and inconsistent
effects in the CMS model. These findings provide further support for the
hypothesis that chronic inhibition of transmission at NMDA receptors may
result in antidepressant effects. Moreover, these results suggest that
antidepressant activity of ACPC is comparable to conventional drugs, but
with a faster onset of action.

Symposium 3 - Immunology of demyelination and remyelination
ROLE OF y6 T CELLS IN INFLAMMATION
CENTRAL NERVOUS SYSTEM

IN THE

Celia F. Brosnan, Alice Rajan, Yan-Ling Gao and Cedric S. Raine
Albert Einstein College of Medicine, Bronx, NY 10461, USA.
y6 T cells are a minor population of lymphocytes whose exact

function remains unknown. Previous studies have shown that
these cells are present in multiple sclerosis (MS) lesions and that
their numbers increase as the disease becomes more chronic.
Studies in vitro suggest that these cells may be responding to cell
surface proteins, such as heat shock proteins, displayed on the
surface of activated inflammatory cells as well injured CNS glial
cells. To pursue the potential contribution of these cells to the
inflammatory process, we have used the mouse model of MS
experimental allergic encephalomyelitis (EAE). In this model, we
have shown that y6 T cells in the lesion fluctuate in association
with disease activity with the highest numbers being found at the
height of the disease process. Phenotypic changes are alsonoted
in the percentage of cells that express the CD8 coreceptor and
Fas or FasL. We have also shown that depletion of y6 T cells can
protect animals against the acute inflammatory process and can
alter the course of chronic disease. Pathological analysis of the
tissues indicate a reduction in the inflammatory process,
particularly in the macrophage component. Cytokine analysis of
control and y6 T cell depleted animals shows an early burst of IL-1
and IL-6 at the onset of EAE which is absent in the depleted
animals. In contrast, levels of lymphotoxin and tumor necrosis
factor are not changed. Current experiments are designed to
determine whether y6 T cells controll the influx or activation of
inflammatorv cells in the EAE lesions

TNF RECEPTORS AND ANTAGONISTS. PERSPECTIVES
OF NEW THERAPEUTIC STRATEGIES
Werner Lesslauer, F. Hoffmann-LaRoche, Dept. Central Nervous System
Research, Basel, Switzerland
The many different activities of TNF are best understood as concerted
activities in host defense. However, in some disease states endogenous
mediators such as TNF produced in excess contribute to and maintain
inflammatory conditions and thus develop highly toxic activities, suggesting
the therapeutic use of TNF-neutralising agents. Two distinct cellular TNF
receptors, p55TNFR and p75TNFR, have been identified. Natural soluble
TNF binding proteins, fragments of the extracellular regions of both TNFR,
are thought to act as TNF inhibitors, or slow TNF release reservoir. To
develop TNF antagonists, recombinant TNF receptor-immunoglobulin
chimaeras (TNFR-IgG) were expressed in eucaryotic cells. These dimeric
molecules have a longer in vivo halflife than the monomeric natural soluble
receptors and a higher binding avidity for TNF, because the two receptor
moieties of one TNFR-IgG molecule bind to one TNF trimer. Binding
studies revealed that p55- and p75TNFR-IgG had similar equilibrium
binding affinities. However, a pronounced difference in binding kinetics was
discovered, p55TNFR forming the kinetically more stable complex with
TNF, p55TNFR-IgG therefore was chosen as TNF antagonist candidate. The
efficacy of p55TNFR-IgG to protect from mortality in endotoxin or
bacterial challenge was investigated in animal models. It was found to fully
protect mice sensitised with D-galactosamine from endotoxin challenge as
well as from lethal intravenous E. coli challenge. Baboons were also
protected from lethal E. coli challenge, and various haemodynamic,
haematologic, coagulation, metabolic and secondary cytokine disorders in
these animals were significantly attenuated by the TNF antagonist treatment.
A clinical phase I1 trial in severe sepsis and septic shock paients was
completed revealing highly promising beneficial treatment effects in severe
sepsis patients. Further animal studies were conducted to investigate the
effect of p55TNFR-IgG treatment in chronic inflammatory diseases with
autoimmune background.
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ALTERATION O F T H E CYTOKINE NETWORK IN MS
Peter Rieckmann,Department of Neurology, Julius-Maximilians-University
Wutzburg, Germany
Multiple sclerosis is a chronic inflammatory disease of the central nervous
system. There is increasing evidence that a CD4+ T cell- mediated immune
reaction against components of the central myelins (e.g. myelin basic proteln;
MBP) plays an important role in the pathogenesis of this demyelinating
disease.
Cytokines with potent regulatory and effector functions are key mediators of
this inflammatory process. Effective antigen presentation as well as clonal
expansion of auto-reactive T cells is regulated by pro-inflammatory
cytokines. Transmigration of activated T lymphocytes across the blood brain
barrier is dependent on cytokine induced upregulation of adhesion molecules.
The expression of intercellular adhesion molecule-1 (ICAM-I) and vascular
adhesion molecule-1 (VCAM-1) on cereberal endothelial cells is increased
upon stimulation with IL-I, TNF-a or IFN-y. RVF-a and lymphotoxin are
both expressed in chronic active lesions from MS patients. These cytokines
have both direct demyelinating activity and are regarded as potent effector
molecules involved in destruction of myelin and oligodendrocytes, the myelin
producing cells. Alterations of the balance between Thl und Th2 cytokines
has been described and was found to be associated with disease activity. For
example, detection of cell associated cytokine expression (RT PCR or in situ
hybridization) revealed a correlation between clinical relapses and increased
cellular mRNA levels of IFT-y, TNF-a, lymphotoxin and IL-12 p40,
whereas IL-10 and TGF-P mRNA were decreased at the same time.
As various cytokines are involved in the immunopathogenetic process of
multiple sclerosis and correlations with disease activity could be detected,
they are regarded as promising targets for immunotherapy (e.g. Betainterferons, copolymer-1, roquinimex, oral tolerance and phosphodiesterase
inhibitors). Initial studies indicate that disease activity, measured by
gadolinium enhancement on serial magnetic resonance tomography scans. as
well as cytokine expression in blood mononuclear cells may be early
indicators for effective therapeutic munomodulation.

Genetic p r e d i s p o s i t i o n to M u l t i p l e Sclerosis: Possible
involvement of the increased frequency of the ICAM-I gene
codon 469 allele T+T and the combined -308 promoter T N F
G+A/LT-alpha gene exon 3 C+C genotype

.

M Mycko* M D . W KowalskiA B.Sc M Kwinkowski* Ph D.. B. Szymanska*
Ph D.. E. Tronczynska* B Sc , A PlucienniczakA Ph.D., and K. Selmaj* M.D Ph D
*Department of Neurology. Medical Academy of Lodz, Poland
"Inst~tuteof M~crobiologyand Virology. Polish Academy of Sciences. Lodz. Poland

Genetic susceptibility factors are Implicated in Multiple Sclerosis (MS). The
place of the genomlc aberration associated with MS remans still unknown. On
account of immunological system disregulations observed in MS patients we
concentrated on the two proinflammatory cytokines: tumor necrosis factor
(TNF), lymphotoxin-alpha (LTa) and the adhesion molecule: intracellular
adhesion molecule-1 genes distribution in MS. Their involvement In the
pathogenesis of the demyelinating d~seases,like MS and its animal model:
experimental autoimmune encephalomyelitis (EAE) have been heavily
implicated. To detect TNF, LTa and ICAM-1 gene polymorphisms in Multiple
Sclerosis (MS), we have developed a highly sensitive and very specific, two
stage, nested polymerase chain reaction (PCR). The second stage was a
specially selected condition nested PCR involving mutation specific primers.
Total genomic DNA was extracted from blood cells from 57 MS patients and
81 control subjects. The results were confirmed by direct dideoxy chain
termination sequencing. In the control group, the frequency of the -308 G to A
mutation in the TNF promoter region was 15%. In MS patients, the frequency
of this mutation was h~gherby 9 8 . The LTa gene frequency of the exon 3
polymorphic allele A was 34% in the MS patient group and 3 6 8 in controls.
In MS, the combined genotype TNF G+A and LTa C+C was present six times
more frequently than in controls. Also MS patients with this genotype showed
higher EDSS. We found t h ~ seffect to be independent from the HLA class I1
DR2 allele distribution in the MS For the ICAM-1 gene the frequency of the
exon 4 codon 241 G to A point mutation was 28% in control group and 1 8 8
in MS patients. However. the frequency of the exon 6 codon 469 homozygots
T+T was found to be significantly hlgher in the MS patients (56% to 36% in
controls). These results are reported for the fist time and may contribute to the
MS genetical susceptib~litybackground.
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MHC class I restricted killing of human oligodendrocytes by myelin
basic protein peptide specific CD8 T lymphocytes
Anna M. Jurewicz, William E. Biddison, Jack P. Antel
Department of Neurology Medical Academy of Lodz, Poland
McGill University, Montreal, Canada
NIH, Bethesda, USA
introduction: Multiple sclerosis (MS) is supossed to be an
autoimmune disease where myelin sheats or cells of its origin
oligodendrocytes(0Ls) are suspected to be a target of immune
injury. Human OLs express in vitro MHC class I but not MHC ciassll
and therefore could be susceptible to MHC class I restricted killing.
Methods:Specific cytotoxic activity of MBP peptide reactive CD8 T
cells isolated from MS patients and healthy volunteers, checked
against Hmy2ClR cells transfected with HLA-A2 and HLA-A3 and
pulsed with MBP peptide or virus peptide was determined in 5
hours 51 -chromium (Cr) release assay. Cytotoxic effects of these
CD8 T cells on either HLA-A2 and non-HLA-A2 human
oligodendrocytes (1 : I 0 target:effector ratio) was measured in the
same assay system.
Results:Mean cytotoxic activity of MBP peptide specific CD8 T cells
against HLA-A2 transfected cells pulsed with MBP peptide was
47%+2% vs pulsed with virus peptidel 1%+1°/~ and vs HLA-A3
pulsed with MBP peptide 11%+1%.Mean CD8 T cells induced Cr
release from HLA-A2 OLs was 15°/o+20/ocompared to 3 % 9 , 6 % in
the presence of pan-MHC class I blocking antibody (W6132) and
4°/0+0,50/0 from non HLA-A2 OLs. There was no difference
between MS patients and healthy volunteers CD8 T cells.
Conclusions: Human oligodendrocytes in vitro can be susceptile
to MHC class I restricted cytotoxicity mediated by MBP peptide
specific CD8 T cells

Pattern of y16 TCR genes i n multiple sclerosis versus
myasthenia gravis.
~ . M i c h a t o w s k a - w e n d e r l , ~ . ~ o w a k *M.wenderl
,

Neuroimmunological Unit.Medicai Research center1 and Institute
of Human Genetics Polish Academy of sciences2, Poznah,
Poland.
In view of the recent evidence, that in addition to alp T lymphcytes
also y I6 T cells my have autoreactive potentials. TCR delta
repertoire in peripheral blood was compared in MS and MG.
Rearrangement of TCR VF-J6 genes has been analysed in 20 MS
and 20 MG patients using the seminested polymerase chain
reaction (PCR). Oligocional primers specific for six V6 regions and
for J61 genes were used for amplification of VF - JF junctional
region, responsible for the diversity of y / 6 TCR. Majority of MS
and MG patients demonstrated contrary to healthy subjects monoor oligoclonal character of rearrangement of TCR V61 - 6 to JFl
genes, but more frequent the rearrangement of V61 - JF1 and VF2
- J61 demonstrated MS cases. On the basis of the similarity of the
bonding pattern in MS and MG it can be suggested that y 16 T
lymphocytes clonal expansion in vivo is despite of various acting
antigens, the general reaction in autoimmune diseases, with the
significant role in their pathogenesis.

10

Monday. Plenary lectures

Chemokine expression i n experimental autoimmune
encephalomyelitis
Andrzej Gtqbiliski, Marie Tani, Vincent K. Tuohy and Richard M.
Ransohoff
Department of Neurology, Medical University of Lodz, Lodz,
Poland and Cleveland Clinic Foundation, Cleveland, OH, USA
The mechanism underlying accumulation of blood mononuclear
cells within the CNS during experimental autoimmune
encephalomyelitis (EAE) and multiple sclerosis (MS) remain
unclear. Recent reports describe a novel family of proinflammatory
chemoattractant cytokines called chemokines which mediate
directional migration of different leukocyte subsets toward
inflammatory sites. Using a dot-blot RTIPCR hybridization assay for
mRNA and ELlSA assay for protein, we monitored the expression
of several chemokines within the central nervous system (CNS)
during the course of acute and chronic relapsing EAE. In acute
EAE mRNA expression for two chemokines MCP-1 and IP-10
occurred transiently at the earliest signs of leukocyte infiltration of
CNS tissues, and was stringently restricted to astrocytes. Astrocyte
chemokine expression occurred near perivascular mononuclear
cell infiltrates. In chronic-relapsing EAE we monitored mRNA and
protein expression for chemokines MCP-1, MIP-1 alpha, IP-10, KC
and RANTES during spontaneous relapse of the disease. We
found coordinate chemokine upregulation in brain and spinal cord
during clinical relapse, with expression confined to CNS tissues.
MCP-1, IP-10 and KC were synthesized by astrocytic cells, while
MIP-1 alpha and RANTES were elaborated by infiltrating
leukocytes. The results demonstrate stringent regulation of
multiple chemokines in vivo during a complex organ-specific
autoimmune disease.

Plenary lectures
ELECTROPHYSIOLOGY OF ANIMAL COGNITION: PLACE
CELLS AND PLACE NAVIGATION
J a n B u r e s , I n s t i t u t e o f P h y s i o l o g y , Academy o f
Sciences, Prague, Czech R e p u b l i c
N a v i g a t i o n t o unmarked p l a c e s n o t d i r e c t l y
v i s i b l e from t h e departure p o i n t i s believed t o
d e p e n d o n c o g n i t i v e maps. H i p p o c a m p u s p l a y s a
p i v o t a l r o l e i n s p a t i a l memory a n d h i p p o c a m p a l
p l a c e c e l l s ( P C s ) may c o n t r i b u t e t o f o r m a t i o n
o f e n g r a m s . T h i s a s s u m p t i o n c a n b e v e r i f i e d by
e x a m i n i n g PCs i n t e s t s r e q u i r i n g e g o c e n t r i c
( i d i o t h e t i c ) o r a l l o c e n t r i c (landmark r e l a t e d )
orientation during dissociation o r isolation o f
r e l e v a n t i n p u t s . Such c o n d i t i o n c a n b e a c h i e v e d
by p l a c i n g t h e a n i m a l o n a r o t a t i n g a r e n a w h i c h
p r o v i d e s t h e r a t a n d i t s PCs w i t h t w o r e f e r e n c e
systems, a room frame, r e l a t i n g a p l a c e t o t h e
g e o m e t r y o f t h e room, a n d a n a r e n a f r a m e , w i t h
places defined i n the p o l a r coordinates o f t h e
c i r c u l a r arena. Computerized t r a c k i n g a l l o w s
recording t h e r a t ' s p o s i t i o n simultaneously i n
e i t h e r f r a m e a n d t o p l o t t h e c o r r e s p o n d i n g PC
f i r i n g f i e l d s ( F F s ) . D u r i n g random e x p l o r a t i o n
o f a r o t a t i n g a r e n a most FFs d i s i n t e g r a t e i n
b o t h frames and o n l y few r e m a i n s t a b l e e i t h e r
i n t h e room o r i n t h e arena frames. T h i s r a t i o
can b e m o d i f i e d i n t h e p l a c e avoidance t a s k
requiring the r a t t o avoid allocentrically o r
egocentrically defined regions o f the r o t a t i n g
arena. I n t h e p l a c e p r e f e r e n c e t a s k v i s i t s t o a
d e f i n i t e r e g i o n o f t h e a r e n a a r e r e w a r d e d by
d e l i v e r y o f a p e l l e t . The e f f e c t s o f t h e
a l t e r n a t i o n between p l a c e n a v i g a t i o n t o t h e
t r i g g e r zone and subsequent random s e a r c h o f
f o o d o n PC f i r i n g w i l l b e d e s c r i b e d .

THE IMPACT OF SENSORY EXPERIENCE ON CORTICAL
FUNCTION
M. Kossut, Department of Neurophysiology, Nencki Institute, 3
Pasteur st., 02-093 Warsaw, Poland.
Properties of neurons in the sensory brain cortices can be modified
by sensory experience. The somatosensory cortex of the rodent brain
offers several examples of experience-induced plasticity of
representational maps. The barrel cortex, which frequently serves as
a model for plasticity investigations, can be modified in a number
of ways. Early in development the peculiar cellular structure of the
barrel field can be altered by interruption of the sensory nerve from
the vibrissae. Later, the functional structure of the barrel cortex can
be changed by denervation, deprivation of sensory input without
injury to the nerve, or sensory learning. These processes depend
upon undisturbed functioning of NMDA receptor and are associated
with changes in the GABA-ergic system. Denervation of adult barrel
cortex leads to reorganization of cortico-cortical connectivity and
changes in dendritic spine density on pyramidal neurons. Thus
sensory experience can modify gene expression, neurotransmitter
levels, neurotransmitter receptor binding, axonal branching,
dendritic spine density and neuronal receptive fields in the cerebral
cortex.

Monday, Symposial: Sleep . . .
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Symposial 1 - Sleep and immune system

Mark R. Opp, Ph.D., Dept. of Psychiatry & Behavioral Sciences,
University of Texas Medical Branch, Galveston, T X USA.
Bi-directional communication between the CNS and the immune
system occurs at multiple levels. Cytokines are key mediators of
this bi-directional communication.
Although cytokines were
traditionally thought of as immune products, it is now known that
they, and their receptors, are produced and act within the CNS.
Sleep is a fundamental CNS process that is altered during
microbial challenge, or in response to the administration of
cytokines.
Sleep alterations in response to exogenously
administered cytokines share many of the features observed during
pathogen-induced alterations. As such, sleep provides a unique
model to study CNS - immune interactions.
The cytokines interleukin (1L)-1, tumor necrosis factor (TNF),
and interferon (IFN), have been implicated in sleep regulation.
Sleep of experimental animals is altered when these cytokines are
administered either centrally or systemically. Blocking the actions
of these cytokines alters spontaneous sleep, and pretreatment with
specific receptor antagonists blocks the compensatory sleep
rebound that occurs after sleep deprivation. Furthermore, cytokine
synthesis inhibitors reduce spontaneous sleep in otherwise normal
animals. Finally, transgenic animals, in which genes regulating
cytokine protein or receptor production have been "knocked out",
also exhibit altered sleep. Such observations suggest that sleep is
regulated, in part, by cytohnes, and point to the utility of sleep as a
behavioral endpoint and model for the study of CNS - immune
interactions.

CIRCADIAN AND HYPNOTIC ACTIVITY OF HBLATONIN
J.Z. Nowak, J.B. Zawilska
Department of Biogenic Amines, Polish Academy
of Sciences, P-225, 90-950 Lodr, Poland
Melatonin is a principal hormone of the pineal
gland. Its synthesis by the gland, and secretion into the blood stream, follows circadian
rhythmicity, with high values at night and low
values during dayhours Such a rhythm is driven
by the master circadian oscillator localized to
the hypothalamal suprachiasmatic nuclei (SCN)
Photic signal, which under natural or inposed
daily light-dark conditions provides cues
entraining the SCN clock (and thus melatonin
formation) to approximately 24 hour rhythm,
exerts in addition (i.e. when exposure to light
occurs at night) an acute suppressive effect on
nocturnal activity of serotonin N-acetyltransferase (NAT), the rate-limiting enzyme in
melatonin biosynthesis. Physiological effects
of
melatonin
are
mediated
by
specific
receptors, designated as Mel,,
Mel, and Mel,,
sites, which in mrmmalian central nervous
system show highly uneven distribution, with
highest densities occurring in the SCN and the
tuberalis.
Among
diverse
pituitary
pars
biological actions of the hormone are those
related to a daily sleep-wake cycle. In fact,
the role of melatonin as a sleep-promoting
agent finds support in its well described
hypnotic (or soporific) activity. For this
reason melatonin appears to be an effective
drug in chronobiological sleep disfunctions,
especiallyin elderly and/orblindindividuals.

.

.

CLASSICAL NEUROTRANSMllTERS AND CYTOKINES IN
SLEEP REGULATION: SEROTONIN AND INTERLEUKIN-1
Luca lmeri and Mauro Mancia
lstituto di Fisiologia Umana II, Universita degli Studi, Milano,
Italy
The role of classical neurotransmitters (such as serotonin or
ACh) in sleep regulation is amply documented. In recent years,
evidence has been gathered that some cytokines play a role in
sleep regulation. Although serotonin (5-HT) is one of the most
extensively studied neurotransmitters with regards to sleep
and interleukin-1 (IL-1) has received the most attention of any
cytokine in terms of its involvement in sleep regulation, little is
known of how these molecules interact and of the relevance of
this interaction in sleep control.
Interleukin-1 (2.5 ng) induces a biphasic increase in slow
wave sleep (SWS) when injected intracerebroventricularly in
freely behaving rats, at dark onset. The first phase of IL-1induced SWS enhancement is abolished following brain
paraserotonin
depletion
(by
pretreatment
with
chlorophenylalanine). It has also been shown that the first
phase of IL-1-induced SWS enhancement is specifically
associated to an early increase in serotonergic activity
(measured by means of in vivo voltammetry) in the Medial
Preoptic Area. Phasic, state specific changes (which have
been described in physiological sleep) are superimposed on
this tonic, overall increase in serotonergic activity.
These results suggest that i) the first phase of IL-1-induced
SWS enhancement may be mediated by the serotonergic
system, and ii) IL-1 does not alter the normal physiology of the
serotonergic system, as far as the sleep-wake cycle is
concerned.

STATES OF THE BRAIN DURING SLEEPING AND WAKING
Anton M.L. Coenen
Wakefulness is accompanied by a low amplitude high frequency
EEG, due to the fact that thalamocortical neurons independently fire
in a state of tonic depolarization. Information can easily pass the
low-level threshold of the neurons, leading to a high transfer ratio.
The complexity of the EEG during waking is high, expressed in a
high correlation dimension. Accordingly, the level of information
processing is high. Oscillating phenomena are related to drowsiness
and mark the transition from wakefulness to sleep. This occurs
when cells undergo a moderate hyperpolarization. Increased inhibitions result in a reduction of afferent information with a lowered
transfer ratio. Information processing subsides, which is expressed
in a diminished correlation dimension. Vigilance is further decreased at the onset of slow wave sleep. Neurons undergo a further
hyperpolarization leading to a synchronized burst-pause firing pattern, expressed in a high voltage, low frequency EEG. Inhibitory
activities are so strong that the transfer ratio further drops, as well
as the correlation dimension. Thus, sensory information is largely
blocked and information processing is on a low level. Finally, REM
sleep is associated with a 'wake-like' EEG. Just as during wakefulness, this is the manifestation of a tonic depolarization of thalamocortical neurons. The transfer ratio of REM sleep is not yet been
determined, but seems to vary. Evidence exists that this type of
sleep, associated with dreaming, is involved in processing of 'internal' information. In line with this, REM sleep has higher correlation
dimensions than slow wave sleep. It is assumed that the 'near-thethreshold' depolarized state of thalamocortical neurons is a necessary condition for perceptual processes and high levels of vigilance,
associated with waking and in an altered form with REM sleep.
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THE ROLE OF OPIOIDS AND CYTOKINES IN SLEEP-WAKE MECHANISMS

INFLUENCE OF MELATONIN ON DISTURBED SLEEP IN
HUMANS

Magdalena Debicka
I Department of Psychiatry, Warsaw Medical, Academy. Poland

Michal Skalski
I Department of Psychiatry, Warsaw Medical, Academy. Poland

The behavioral effects provoked by opioids depend on dose, types of
receptors and the CNS loci. Systemic administrationof morphine suppresses slow
wave sleep (SWS) and REM. Animal studies during insomnia have revealed that
opioids cause a typical EEG behavioral dissociation, i.e. high voltage slowfrequency waves are present during wake state. In cats p and 6 agonists
microinjections into nucleus of the solitary tract enhance SWS, medinal pontine
reticular formation a receptors mediate REM inhibition.
Endogenous opioids affect the immune system either through direct
interaction with receptors with receptors on the effector cells or indirectly through
the ligationof receptors found within the CNS involving secondary pathways like
Hypothalamic-Pituitary-Adrenal(HPA)
axis ultimately resulting in immunomodulation. The interaction is reciprocal.
The cytokines network has been found to interact with endogenous
opioids in CNS. Concerning sleep mechanisms interleukin-1 fl (IL-1 0) is the
most interesting being proposed as man regulator in sleep-wake cycle.
There are several points where IL-1 fl and opioids interact in CNS. One
cellular target of immune system activationis the astrocytes which respond to IL1 fl with an increased p receptor mRNA expression and proenkephalin synthesis.
It has also been recently described that central opioids are effective modulators
of the inflammatory cytokine IL-6 response induced by IL-1 17. A few repons
suggest that cytokines may increase the production of endogenous opiates in the
neuroendocrine system. IL-1 enhances proopiomelanoconin gene expression in
pituitary cells. It has been reported that the HPA axis which is the pathway of
sleep-wake modulation by IL-1 fl is stimulated in rats by K opioid receptor agonist
at the hypothalamic and the pituitary level what supports the hypothesis that
endogenous K opioids not only act the pituitary level to increase ACTH output,
but may also act at the hypothalamic level to increase CRH release.

The influence of melatonin on the sleep was observed in a
group of 45 patients, in the age ranged from 25 to 87 (mean age 52
years), consisted of 22 females and 23 males. In 32 chronic insomnia
was diagnosed, 23 in course of depression. In 3 subjects the main
problem was dependence of hypnotic (benzodiazepines), in 4 subjects
post traumatic stress disorder was diagnosed, 1 patient was with
idiopathic insomnia, and 1 with schizophrenia. 10 patients had
circadian rhythm sleep disorders. The majority of patients came to
the ambulatory after beginning of melatonin administration by
themselves. The period of observation was from 1 month to 6
months. In all patients melatonin was an additional drug to basic
treatment.
In none of the patients but one adverse events were observed
(in case of one patient the insomnia was exaggerated). In 17 patients
considerable improvement were observed, 10 of them suffered from
sleep-wake rhythm disorder. In 13 patients no effect of melatonin
was observed.

Oral communications I - Learning and memory

C-FOS EXPRESSION IN MOUSE BRAIN AFTER FEAR
CONDITIONING; EFFECT OF FYN MUTATION

THE INVOLVEMENT OF MESOLIMBIC DOPAMINERGIC SYSTEM
IN FACILITATORY EFFECT OF ANGIOTENSINS ON RECOGNITION
MEMORY IN RATS.

R.K. Filiokowski*, J. Koean#. P. Frankland#, A.J. Silva#. L. Kaczmarek
Nencki Institute, Pasteura 3, 02-093 Warsaw, Poland
#Cold Spring Harbor Laboratory, CSH, NY, USA
c-Fos expression is recognized as a marker of "important" neuronal activity and
has been used to map brain structures involved in specific behaviors. We
employed c-Fos immunocytochemistry to study changes in mouse brains after fear
conditioning. Both wild-type andfyn heterozygous mice were used and divided into
four groups each: i. naYve, ii. control animals (habituated to a shocking chamber
for four consecutive days), iii. non-shocked (introduced once to the shocking
chamber), iv. shocked (not habituated and shocked once). Two hours after the
exposure to the chamber (and) the electric shock the animals were anaesthetized,
perfused and the expression of c-Fos was assessed in coronal sections with in situ
immunocytochemistry. We observed no differences between wild-type and fyn
heterozygous mice. Nai've and control animals had very little level of c-Fos
expression. It was elevated in both shocked and non-shocked animals. This
increase was observed especially in the cortex and amygdala but not in the
hippocampus. In the cortex, the increased c-Fos immunoreactivity was noted in
both piriform and somatosensory corticies, in barrel cortex especially. Here the
stronger reaction was observed in the brains from non-shocked animals. In
amygdalar nuclei, the medial one especially, the stronger c-Fos immunostaining
was noted in shocked animals. These results suggest a cosiderable involvement of
cortex and amygdala but not of hippocampus in fear conditlon~ng.

Maria Malgorzata Winnicka, Konstanty WiSniewski
Department of Pharmacology, Medical Academy of Bialystok,
Mickiewicza 2c, 15-222 Bialystok, Poland
We have previously reported that the dopaminergic projection from A10
ventral tegmental neurons and A9 neurons of substantia nigra to the
central amygdala (CA) and to the CA4 field of the hippocampus (HI) is,
in part, responsible for the facilitatory effect of angiotensin I1 (AII) and
its 3-7 fragment [AII(3-7)] on the retrieval of information in memory
motivated affectively. In this study the influence of both angiotensins,
given intracerebroventricularly at the dose of 1 nmol each, in rats
lesioned bilaterally with 6-OHDA to CA, CA4 field of HI, the nucleus
accumbens septi @AS) and to the nucleus septi lateralis (NSL) on the
recognition memory was evaluated. In addition, evaluation of the
locomotor and exploratory activity in open field was conducted in all,
lesioned and sham-operated groups of animals. A11 and its 3-7 fragment
significantly improved object recognition in the all sham-operated groups
of rats. Bilateral 6-OHDA lesions to CA and NAS totally abolished,
while to NSL significantly attenuated facilitatory effect of both
angiotensins on object recognition. Bilateral destruction of dopaminergic
endings in the CA4 field of HI had not influence on angiotensins
facilitation recognition of objects. Some increase of the locomotor and
exploratory activity in C A lesioned animals and diminution in rats
lesioned to NAS, NSL and CA4 field of HI was unlikely to interfere with
the cognitive effect of both angiotensins. These results suggest that the
anatomical substrate of facilitating recognition memory by A11 and
AII(3-7) is closely related to the dopaminergic projection from ventral
tegmental area and substantia nigra to the septum and the amygdala.
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Acamprosate involvement i n working memory by using the threepanel runway apparatus i n rats.
Mikolajczak P., Okulicz-Kozaryn I., Szczawinska K., Kus K.
Department of Pharmacology, Univenity of Medical Sciences, Fredry 10,
61-701 Poznan, Poland
Acamprosate [ACAM] is one of the recently developed drugs used in the
treatment of alcoholism (Chick J., 1995, Whitworth A.B., et al., 1996),
but many aspects of its pharmacological profile seem to be opened
(Littleton J., 1995). In our previous studies we found that ACAM
amplified the long-ten memory especially in older rats (Okulicz-Kozaryn
I., et al., 1996) and in chronically ethanol treated rats (Mikolajczak P., et
al., 1994) using passive avoidance test. The aim of this study was to
evaluate the effects of multiple ACAM administration on working
memory by using three-panel runway modified Hill's apparatus (Furuya
Y., et al., 1988). For the comparison, a scopolamine was chosen as a
model compound due to its well known property to disrupt learning and
memory in animals. Materials &Methods: Animals were premedicated
with ACAM (500 mglkglday, p.o.), Scopolamine hydrobromide - [SCOP] (0.5 mglkglday, i.p.) or ACAM and SCOP together for 10 consecutive
days (lox) during the t e g procedure and working memory tasks were
measured (Furuya Y., et al.. 1988). Control animals [CR] received the
vehicle according to the same schedule. Results: IOxACAM
administration reduced significantly errors and latency in CR group in
comparison to no-drug treated animals. Multiple SCOP treatment had a
significantly negative effect on the rats' ability to complete the tasks. The
rats which were given both ACAM and SCOP concomitantly, performed
better; they made fewer mistakes and displayed shorter latency when
compared to the rats which were given SCOP only. Moreover, these lastmentioned rats completed the tasks in a similar manner to CR group,
although the number of mistakes made by these ACAM and SCOP rats
was greater. Conclusion: The observed positive action of ACAM may be
considered for the use of this drug not only in maintaining abstinence but
also in improving memory disturbances caused by alcoholism.
Confirmation of this ACAM activity requires further studies on the
experimentally induced alcoholism.

Neuropsychological sequelaes from heart revascularization
in ischemic heart disease: an analysis of selected
cognitive and motor functions
Krzysztof Jodzio
University of Gdahsk, Institute of Psychology, GdGsk,
(Poland)
Course of changes in cognitive functions associated with
cardiac surgery was observed in thirty patients with ischemic heart disease (IHD) underwent coronary artery bypass grafting (CAE). They were examined using a BVRT,
story recall t a s ~ ,letter cancelation task, Finger-Tapping Test and ~aven-sProgressive Matrices (RR4). The
subjects were tested three times: before surgery, after
the operation (approximately 79-12 days) and six months
later. There were two control groups: one consisted of
patients with IHD pharmacologically treated only (n=3O)
and healthy persons (n=30) composed another.Contro1 subjects were examined once. After CAE!G deficits of the cognitive and motor functions on measures of immediate memory of the visual-spatial material, concentration,speed
of the finger-s oscilation and problem-solving ability
were observed. Immediate memory of the auditory-verbal
material was preserved. The long-term assessment revealed that deficits following CAEG remitted six months-later. Moreover, six months after surgery the'patients
performances were better than before in memory, concentration and intelligence tasks. Comparison of scores of
two control groups revealed that ischemic heart disease
was characterized by decrement of visual memory (BVRT)
and reasoning ability (RPM). These results confirm hypothesis that postoperative cognitive impairment associated with CABG is transient and they also suggest that
open-heart surgery is more effective than pharmacological treatment for cognitive functionins.
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LEARNING AND PERFORMANCE
OF AN AUDITORY RECOGNITION MEMORY TASK IN DOGS EFFECT OF EXPERIMENTAL DESIGN
P. Kusmierek and D.M. Kowalska
Nencki Institute o f Experimental Biology, Warsaw, Poland
Eleven male mongrel dogs were tested in an auditory Delayed
Matching to Sample task (DMS) with trial-unique stimuli (Kowalska
D.M., 1996, ENA Abstracts 2: 126) in two different experimental
designs. Seven dogs were tested with approach instrumental response
(design A) in which feeders were located in 2.5 m. distance from the
starting platform. Four dogs were trained with bar-press instrumental
response (design B) with manipulanda located on the platform close to
the dog. In both situations the training consisted of: preliminary stages I
8 11 (instrumental conditioning), stage Ill (go-no go auditory recognition
task) and stage IV (auditory DMS training with 1.5 s delay to a criterion
of 90% correct responses in 100 (design A) or 90 (design B)
consecutive trials). After 14-day control pause the dogs were retrained
in the auditory DMS with 1.5 s delay to the same criterion (stage V). On
stage VI dogs were tested in the auditory DMS with delays 10, 30, 60
and 90 s in blocks of 100 or 90 trials (for design A and B, respectively).
The dogs needed significantly less trials to reach the criterion in the
design A than in the design B on stages I (medians: 20 and 255) and IV
(medians: 80 and 427.5). No difference was encountered during other
stages, including retraining (stage V).
On Stage VI, in both designs, a significant effect of delay was
observed, showing decay of performance with extended delays (10 s 86%, 30 s - 76%, 60 s - 69%, 90 s - 64%). However, the effect of the
experimental design on performance level and of the interaction
between delays and design were not significant.
During DMS training latencies of responses for dogs trained in
design B were significantly shorter than those trained in the design A.
Approach and bar-press experimental designs influenced level of
performance only in two stages of learning. The effect of response
latencies on the performance level at these stages was analyzed.

Visual Evoked Potentials and Risk Taking Behavior in
Humans, Cats and Rats
Jerome Siegel, Neuroscience Program, University of
Delaware, Newark, Delaware 19716, USA
Risk taking, also described as sensation seeking, is a character
trait expressed in many behaviors (e.g., gambling, dangerous
sports, criminal acts and drug use). Individuals vary on this
trait from being extreme risk takers to being excessively
cautious and anxious under conditions of even minimal risk
and uncertainty. The project described here investigates the
neurophysiological basis of these behavioral types. High risk
takers exhibit increasing amplitudes of cortical VEPs to
increasing intensities of light flash (VEP augmenting); low
risk takers show decreased VEP amplitudes as a hnction of
flash intensity (VEP reducing). We describe an animal model
using cats and rats that shows comparable risk taking
behaviors associated with VEP augmenting and reducing. Our
rat work, using two selectively bred lines (Roman high- and
low-avoidance rats), provides evidence for a heritable basis for
the described neural and behavioral differences. We also
describe our research program and initial findings on the
neurotransmitters and receptors that modulate neural activity
ofthe visual cortex to result in VEP augmenting or reducing.
This work was supported in part by ARO g r a n & 03-88~ ~ ~ ~
K-0043.
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Symposial 2 - The role of calcium in neurotropic drug's action
Dihydropyridine sensitivity of the addictive drug action
Alexander V Kuzmin
I'mjlo~ ifedicul i nivervn i t -I'eter\hurg 197089 R u s ~ i a

Reinforcing effects of morphine, cocaine, amphetamine, caffeine,
nicotlne and ethanol were shown to be affected by calcium channel
( D m ) soup
modulators of dlhvdrovvridlne
- .- . DHF calcium channel blockers
Inhibited drug reward as measured by I v self-administrationand conditioned
place preference paradigms, whereas calcium channel activator BayK 8644
exhibited the opposite action when tested against all tested typical addictlve
substances except ethanol. In the ethanol studies, BayK 8644 inhibited
ethanol reinforcement at the maxlmal effectlve concentration but failed to
shift concentrat~on-responsecurve to the left In the separate experiments the
stereospecificity of isradiplne effects was found We faled to demonstrate the
Inhibitory effects on drug reinforcement wth verapamil, flunarizine and
dlltiazem, although reportedly verapamll also Inhibits cocane and ethanol
reinforcement
Behavioral mechanism underlying DHF influence on substance
induced reward remains to be discovered. One posslble behavioral
mechanisms could be that DHPs 1)Share common st~mulusproperties wth
addictive drugs which are sufficiently simllar to allow for stimulus
substitution, 2) "Antagonistic!' effect of DHPs in relation to drugs' reinforcing
properties, 3) Finally, lt might be proposed that typical addlctve substances
acquires aversive properties after pretreatment with the DHPs
The possible neurophisiologcal basls for the effect of DHFs also
remans to be found DHPs mlght affect rewarding effects of drugs of abuse by
the means of 1) Dlrect interaction wth the excitability of the postsynaptic
membranes due to the modulation of calcium fluxes through L-type calclum
channels, 2) Indirect influence on the drug-lnduced release of a)dopamine, b)
opiold peptides, 3) Interaction wth adenoslnergc mechanisms, which
regulate the dopaminergic pathways, 4) Influence on the intracellular second
messengers related to the system of CAMP
It IS concluded, that DHF sensltlve mechanism underlies the
reinforcing and craving effects of all typical drugs of abuse Thus, the
possible pharmacotherapy for addictlve disorders mlght be found among
centrally actlve DHP calcium channel modulators

ROLE O F METABOTROPIC GLUTAMATE RECEPTORS I N
INTRACELLULAR CALCIUM HOMEOSTASIS
J. T. Wroblewski, A . Surin, and S . Pshenichkin
Department of Pharmacology, Georgetown University Medical
Center, Washington, DC 20007, USA.
Metabotropic glutamate receptors mGluRl and mGluR5
stimulate phospholipase C, leading to an increase of IP; level and to
Ca2' release from intracellular stores. The specific roles of mGluRl
and mGluR5 in intracellular Ca2- homeostasis are poorly
understood. Using Fura-2 fluorescence imaging. we examined the
increases of intracellular free Ca2- concentrations ([Ca2'],) induced
by mGluR agonists in HEK-293 cells transiently transfected with
rat mGluRla, and mGluR5a receptors. The time patterns of Ca2mobilization induced by mGluR agonists glutamate, quisqualate
and transACPD were different in cells transfected with m G l u R l a
and mGluR5a. Activation of mGluRla receptors evoked transient
[Ca2-1, increases, suggesting a rapidly-desensitizing response.
Analysis of dose response data indicated that individual transfected
cells responded to a treshold stimulation and that the mean dosedependent response reflected both the amplitude of Ca2+signals and
the number of individual responding cells. In contrast to mGluRla.
the activation of mGluR5a evoked [Ca2'], oscillations. Both the
amplitude of Ca2' signals and the period of oscillations depended
o n agonist concentration. Ca2' signals induced by mGluRla, but
not those elicited by mGluR5a were inhibited in a non-competitive
manner by cyclothiazide. The analysis of Ca2- signals induced by
two chimeric receptors in which the N-terminal extracellular
domain of m G l u R l a was substituted with the corresponding
homologous domains of either mGluR2 or mGluR3 suggested that
the modulatory effect of cyclothiazide is not determined by
interactions with the agonist-binding N-terminal domain of
mGluRla but possibly with one of the extracellular loops which are
oreserved in the chimeric receotors. Our results indicate that two
phospholipase C-coupled ~ G I ; R elicit
~
different [Ca?-1, responses
and contribute in distinct ways to the regulation of intracellular
calcium homeostasis.

-

TIIE ROLE OF VOLTAGE-DEPENDENT Ca2+CHANNEL IN
ADAPTIVE CHANGES INDUCED BY NEUROLEPTICS
Lucjna Antkieaiu-Michaluk
Department of B~ochemistrq,Institute of Pharmacology, Pollsh
Academy ot Sc~ences,12 Smetna Str , 3 1-343 3 1-343 Krakow, Poland

The aim of the study was to investigate the role of Ca2' channel in
biochemical and behavioral events appearing as adaptive changes after
chronic treatment with neuroleptics. Chronic treatment of rodents with
neuroleptics leads to development of tolerance and on withdrawal supersensitivity of the dopamine system. As we intended to investigate the
effect of Ca2- channel blockade on the haloperidol-induce withdrawal
syndrome. it seemed of interest to investigate also the syndrome observed after withdrawal of a neuroleptic which itself has Ca2' channel antagonistic properties: pimozide. The experiments were carried out on male
Wistar rats, weighing 230-260 g. The neuroleptics (haloperidol 1, pimozide 4 mglkg) were given for 14 days alone or shortly after injection of
CA2+channel antagonists (CCA, nifedipine 5 mglkg, verapamil 10
mglkg). We have found that withdrawal effects after haloperidol and pimozide were different. After haloperidol treatment we observed an increase in cortical Ca2- channel ([jHInitrendipine binding sites) and limbic dopamine D, receptor ([3H]SCH-23390binding sites) and in behavioral studies we observed an increase in spontaneous motor activity and
response to apomorphine-induced hyperactivity and stereotypy. In contrast no biochemical changes were observed during pimozide withdrawal, and locomotor activity and responses to apomorphine were depressed. Co-administration of CCA with haloperidol prevented the observed
biochemical and behavioral symptoms of withdrawal. Nifedipine administration did not change the depressant effects of pimozide. Our results
suggest that the voltage-dependent Ca2' chapnel is involved in the
observed withdrawal syndrome of neuroleptics and suggest that Ca2'
channel blockers may be useful in combination with neuroleptics
lacking potent Ca2- channel-blocking properties, as they may counteract
the development of dopaminergic supersensitivity

NMDA-EVOKED Ca2+-INDUCED Ca2+ RELEASE IN RAT
HIPPOCAMPUS IN VIVO: MODULATION B Y SOME
NEUROTROPIC DRUGS
Jerzy W. Lazarewicz, Mohd Alaraj and Irena Kosinska
Department of Neurochemistry, Medical Research Center, Polish
Academy of Sciences, Pawinslaego 5, 02-106 Warsaw, Poland
Numerous in vitro studies demonstrated that Ca2+-induced
ca2+ release (CICR) significantly contributes to NMDA-evoked rise
in intracellular Ca2+ concentration in cultured neurones. Thus, in
vivo in the specific brain regions CICR may play a key role in cellular
signalling and serve as a target for neurotropic drug's action. Utilising
an in wvo microdialysis technique combined with measurements of
45ca2+ efflux from the prelabelled rat hippocampal formation we
have demonstrated a phenomenon of NMDA-evoked 4 5 ~ a 2 +release
in the dentate gyms @G). Specific pattern of its modulation by
ryanodine and dantrolene indicates that it reflects the activity of CICR
in the rat neurones. This model was used for experimental verification
of the hypothesis that independently from other mechanisms, caffeine
applied in vivo in pharmacological concentrations may stimulate
ryanodine receptors and inhibit IP3-sensitive receptors. Caffeine, 40
mgikg followed by 80 p kgimin infusion, was applied intraperitoneCa2+ release in D G and dantrolene-insensiously. NMDA-evoked
tive spontaneous Ca2+ efflux in CAI served as approximate measures
of CICR and IP3 receptor activity, respectively Caffeine had no s ~ g nificant effect on NMDA-evoked 4 5 ~ a 2 +release in the rat DG, however preliminary experiments demonstrated its inhibition of a dantrolene-insensitive portion of a spontaneous 45ca2+ efflux from the
CAI. This may suggest that caffeine in vivo inhibits IP3-induced
Ca2+ release. Based on this and other data we will discuss utility of
our model for studies on the mechanism of some malignant side-effects of antidepressants and halothane in the brain
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THE BEHAVIORAL AND NEUROCHEMICAL CONSEQUENCES
OF CHRONIC ADMINISTRATION OF LSD: PREVENTION OF
DOPAMINE MET..ZBOLISM DISTURBANCES AND COGNITIVE
IMPAIRMENT BY Ca2+CHANNEL BLOCKADE
Jerzy Vetulani
Inst~tuteof Pharmacology, P o l ~ s hAcademy of Sciences, Krakbw,
Poland.
Lysergic acid diethylamide (LSD) is a hallucinogenic drug of
abuse that after prolonged administration causes psychoses. In most
animal studies the effects of single LSD doses were usually
investigated. To obtain data more related to the situation of abusers.
we studied now the effect of multiple doses of LSD on dopamine and
serotonin metabolism in the rat limbic and extrapyramidal brain
structures and on cognitive functions in mice, and to find out if the
induction of such changes would be prevented by a Ca2+channel
blockade during LSD administration. We found that the
neurochemical effects of a single dose were negligible, while chronic
administration resulted in profound activation of dopaminergic
system in the striatum and nucleus accumbens. and less evident in the
cortex. The effect of a low dose (0.1 mglkg) differed from that of the
high one (2 mgkg). as the former caused apparently an intraneuronal
release ofdopamine. The changes were much more marked 24h than
2 h after the last dose, suggesting that they represent adaptive
changes. Chronic administration of 0.2 mglkg LSD to CD-I mice
before and during the shuttle-box training resulted in impairment of
acquisition of the conditioned avoidance responses. LSD produces no
such changes when given under conditions of Cai'channel blockade
(nifedipine, 5 mglkg before each dose of LSD). The results suggest
that the LSD-induced psychosis is an adaptive phenomenon following
acute hallucinogenesis. thatCa2' channels play a role in its
development, and that Ca2' channel blocking agents may be useful in
combating the effects of LSD abuse.

Poster session - Neuroanatomy
Afferents to the anterior suprasylvian cortex in the cat

Maciej Stasiak, Karen K. Glendenning and R. Bruce Masterton
Florlda State University, Tallahassee, Florida 32306-1051, USA
Because electrophysiological maps of aumtory cortex in cats have
implicated the antenor suprasylv~ancortex plays a role in audition, the present

study was undertaken to examine the anatomical basis of these observations The
afferents to the suprasylvian cortex w r e studied using retrograde transport of
horseradsh peroxidase. The r\.idely ~nclusivebulk-filling method was used to
maximize the Ilkellhood that virtually all afferents to the area would be labelled.
The present results cast doubt on the direct involvement of the
suprasylvian cortex in the auditory system. No labelled cells w r e found in
medial geniculate nucleus or in the dorsolateral part ot the posterior nucleus.
Moreover, only a few cells w r e iabelled in the primary auditory cortex of the
nearby ectosylman gyrus. Instead, the results show that the strongest thalamic
input to the cortex of the suprasylv~angyms originates in the pulmnar-lateral
postenor complex Lesser input may originate in ventral lateral and ventral
anterior nuclei and still lesser from a variety of non-specific thalamic nuclei.
Therefore, there seems to be no hodological substrate for auditory
involvement in the suprasylvian cortex Nevertheless, there are too many reports
of electrophysiological

experiments

suggesting the suprasylvian cortex

involvement to be ~gnored.Auditory activity may reach the suprasylvian cortex
by a more circuitous route than one denied by the present results.

LATERALITY OF PARABIGEMINO-GENICULATE PROJECTION
IN THE HAMSTER
Sobiecka E., Djavadian R., Turlejski K.
Department of Neurophysiology, Nencki Institute
of Experimental Biology, 3 Pasteur st., 02-093
Warsaw, Poland.
In several species of mammals like squirrel,
gopher, rat or opposum projection of the
parabigeminal nucleus (PBG) to the dorsal
lateral geniculate nucleus is mostly crossed,
whereas in the cat it is bilateral and in the
primates it is primarily ipsilateral. There is
no data about the parabigemino-geniculate
projection in the hamster.
In the present study we injected the dorsal
lateral geniculate nucleus in the adult,
pigmented hamsters on one side with one
retrogradely transported fluorescent dye (Fast
Blue) and on the other side with another such
dye (Diamidino Yellow). After three to four days
of
survival
the
animals
were
perfused
transcardially with saline followed by 4%
paraformaldehyde in the phosphate buffer (pH
7.4).
We have found up to 1700 labeled neurons in
each PBG, of which only 4 - 5% were labeled by
the ipsilateral injection and the remaining.
majority by the contralateral injection. The
highest density of the labeled neurons was
observed in the rostra1 half of the nucleus,
whereas the majority of ipsilaterally projecting
neurons were placed in its caudal part.
Therefore, this projection is similar to the
projection in the rat.
Supported by the Polish Government grant KBN
4P05A 081.11

16

Monday, Poster session: Neuroanatomy

DESCENDING CONNECTIONS OF THE
CLAUSTROCORTICAL NEURONAL LOOP IN THE RAT
AND RABBIT
Przemyslaw Kowianski, Janusz MoryS, Jerzy Dziewiqtkowski,
Zbigniew Kanvacki, Jan Spodnik
Department of Anatomy and Neurobiology, Medical University of Gdansk,
Gdansk. Poland
Claustmm is the subcortical nucleus closely associated with large areas of the neocortex.
Its connections with the cerebral cortex seem to have a bi-directional character, forming the
cortico-claustral loop composed of ascending and descending projections The ascending
claustrocortical projection has been extensively studied. In many species including the rat
and rabbit the descending projection has not been investigated by means of the method of
axonal retrograde transport of fluorescent tracers.
The studies were performed on 20 Wistar rats and 15 New Zealand rabbits. Two different
fluorescent tracers (Fast Blue. Fluoro-Goldi were administered strereotacticallv into the
anterior, central and posterior part of the insular claustrum by means of the iontophoretic
apparatus (5 pA continuous current; 10 min). Care and treatment of the animals were in
accordance with the guidelines for laboratory animals established by the National Institute of
Health as well as by the local ethical committee. The survival time ranged from three to eight
days. The bralns were fixed and cut coronally with the frozen microtome into 40-pm-thick
sections which were studied using-fluorescent microscope with W-filter system.
After administration of the fluorescent tracers into the claustmm, the labeled neurons
were detected in the cortex in both species. Injection of tracers into the anterior portion of the
claustmm resulted in labeling of neurons in the motor cortex. After administration of tracers
into the central portion labeled neurons were present both in the motor and somatosensory
cortex. Injection of tracers into the posterlor portion resulted in labeling of cortical neurons
in the visual cortex. The cortical neurons projecting to the claustmm were localized mainly
in layer VI of the neocortex in both species In the motor cortex of rabbit the labeled neurolii
were also present In layer V
Administrat~onof fluorescent tracers into the insular claustrum of the rat resulted in
labeling of cortical neurons in corresponding areas of both hemispheres. In the rabbit cortical
neurons projecting to the claustmm were detected only in the ipsilateral hemisphere.
Our studies suggest that both in the rat and rabbit the cortlco-claustral projection, like the
claustrocortical one. is organized topograph~callyIn the anteroposterior direction. The bidirectional connections of the claustmm with the neocortex in both species strongly confirm
the existence of the claustrocortical loop revealed in other species.

THE STRUCTURAL BASIS OF INTERACTION OF LIMBIC
AND MOTOR SYSTEMS IN STRIATAL NUCLEI OF THE
DOG AND PRINCIPLES OF ITS FUNCTIONAL
SPECIALIZATION.
ALLA I. GORBACHEVSKAYA, OLGA G. TCHIVILEVA

PAVLOV INSTITUTE OF PHYSIOLOGY OF RAS,
ST. PETERSBURG, RUSSIA.

The study is aimed at investigation of the function of dog's
striatum based on knowledge of the detailed spatial
organization of striatum afferent projections fiom structures
connected with regulation of motor behavior (motor cortical
areas, substantia nigra) or emotional and incentive (limbic
cortical areas, ventral tegmental area, amygdaloid body)
aspects of behavior. Experimental research has been carried
out by the method of axonal transport of retrograde markers.
Proceeding fiom data obtained, the "limbic" and "motor"
segments as well as zones with overlapped terminal areas of
the projection fibers fiom the different functional structures
can be distinguished in the nucleus caudatus, the putamen and
the nucleus accumbens. Thereby, organizational peculiarities
of the afferent ~roiectionsvstem of the nuclei aforesaid can be
considered as morphological substrate of its heterogeneity.
Moreover, the tentative scheme Suggests an integration and a
segregation of the neuronal signals that is conveyed through
the ventral striaturn.

.

The work was suppo-rtedby RFFR (N95-04-115 18a).

LOCALIZATION OF ACETYLCHOLINESTERASE-POSITIVE
NERVE STRUCTURES IN THE PTNEAL GLAND OF M A L E
ADULT AISINO RATS BY MEANS OF THE HISTOCHEMICAL
METHOD OF TAG0 AND COW0 ERS,
Grac jan wiqtkimics
Department of Animal Physiology Institute
of Zoology Jagiellonian University,30-060
&ak&,
Ingardena 6, Poland
The presence of the cholinergio innervation in
the pineal gland of the different mammalian
species including rat is still the matter of
numerous controveraies,deriving from t b contra
dictory reports on this subject.Application of
the histochemical method for testing acetylchoc
linesterase,show& lack of ACMLpositIw nerve
struc~uresin the superficial pa& of the pin&
a1 gland of male adult albino rats.AChEpositive
nerve fiber-like structures were found in the
pineaI stalk-This result may good corroborate
with the fact of different innervation of the
particular park of the rodent pineal gland.
It is well known that the deep pineal gland and
the pineal stalk of rodenta are the primary
target of the centraI innervation derlved from
the forebrain and the midbrain via the stria
medullaris thalami and the habenular complex.
It appeare possible that Amontaining neurons
in the medial habenular nuolei may project to
the pineal gland via the pineal stalk,!The presence of AChE-positive nerve structures only in
the pineal stalk of male albino rats,may indirectly support existence of cholinergic innervstion of the subpopulation of the ratpinealocytes belonging to the pineal stalk andfor eurpemc
ficial pineal gland.
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CHRONIC ELECTROCONVULSIVE TREATMENT INCREASES
THE ACTIVITY OF NITRIC OXIDE SYNTHASE IN THE RAT
BRAIN
Miroslav Kata. Renata Jopek. 'Adam Siedlecki, Gabriel Nowak
Instrtute ofPhannacology. Polrsh .4caderny of Sciences, Snretna 12,
31-333 Krakdrv, Poland. ' ~ e p a r t l n e n tof Clrnrcal Brochemistry,
Collegrun~lfedrcun~,Jagrellonran Lnrversrh;, Krakorr'. Poland
Antidepressant drugs and electroconwlsive shock induce adaptive
changes in the NMDA receptor complex. This adaptation consists
of a reduction in the potency of glycine to displace [ 3 ~ ] 5 . 7 dichlorokynurenic acid from stnchnine-insensitive glycine sites
9 6 5 3 to
and a reduction in glycine-sensitive [ 3 ~ ] ~ ~ ~ - 3 binding
glutamate sites of the NMDA receptor complex. Activation of this
receptor complex increases the intracellular free ~ a +
concentration. which in turn influence a nitric oxide synthase
(NOS) activity. In this study we investigated the NOS activity after
acute and chronic electrocon\ulsive treatment in different rat brain
areas. Chronic (10 daily treatments) and acute (single treatment)
electroconxvlsive shocks were administered to male Wistar rats.
Twenty-four hours after the last treatment animals were
decapitated, their brain dissected and stored until they were assayed
(24 hs). NOS enzyme activity was assesed by measuring the
formation of [3~]citrulinefrom [3~]arginine.
Chronic, but not acute electroconxvlsive treatment significantly
increased the NOS activity by 60% in the cerebral cortex and by 2030% in hippocampus and cerebellum. The increased NOS activity
might be a compensaton mechanism which balanced the reduced
NMDA receptor complex reactivity. In fact, the adaptation of the
NMDA receptor complex induced by chronic antidepressants and
electrocon~-ulsivetreatment measured at the receptor level suggests
the subsensitivity of that complex.
Present results support the hlpothesis of the critical role of the
NMDA receptor complex in the mechanism of antidepressant
action.
Supporreti h.v grmr I PO5.-I 035 I I ,fronr the Council for Screntr$c
Research. Polnnd.
~ I N I C ACID-STIMULATED RELEASE OF TAURINE FROM THE RAT
SUBSTANTIA NIGRA (5.h): IW VlVO MlCRODYALlSlS STUDY

Pentylenetetrazole-induced seizures upregulate
expression of mRNAs for TBPl and Mss4
in rat hippocampus.
M. Dabrowski. E. Nkolaev. D. Nowicka. D. Konopka
and L. Kaczmarek
Nencki Institute, Warsaw, Poland.

Differential RNA display was used to compare RNA species
expressed in hippocampi of untreated rats and rats 6 h after
seizures induced pentylenetetrazole (PTZ). This treatment was used
as a model of some aspects of neuronal plasticity andlor
neurodegeneration. We identified several bands that had been
regulated in animals after seizures. These bands, which may
represent differentially expressed RNAs, were cloned, sequenced,
and compared to sequences in data banks. The results of
~
differential RNA display were verified by northern blots either with
the cloned sequences or a synthetic oligonucleotide.
We found that PTZ induced seizures caused upregulation of
mRNAs for tat-binding protein 1 (TBP1) and mammahan
supressor of Sec4 (Mss4) in the rat hippocampus. TBPl protein
forms (or is closely homologous to) the 19.9 - regulatory - subunit
of the proteasome. It has also been shown to regulate transcription.
Mss4 [s a nucleotide exchange factor for monomeric G prote&s of
the Rab familv. known to regulate svna~tictransmission.
The levels of hduction were-moderate: B 1.5-2 fold increase, with
maximum after 2-6h after seizures. Expression of Mss4 analysed
by in situ was predominantly dendritic.

The effects of the peripheral denervation on levels of mRNA coding for glutamate
decarboxylase (GAD) and G l u m subunit of glutamate AMPA receptor in the
adult somatosensory cortex of adult mice.

L. Bianchi, R. ~arnfirova',M. Nerini, J.P. 9olam2, L. Della Con'e

Dept. Preclinical ,and Clinical Pharmacology ,M. Aiaui Mancini,
Florence, Italy; Institute Physiology, Bulg. Acad. Sci., Sofia,
Bulgaria; 'MRC Unit, Dept of Pharmacol, Oxford, UK
Previous microdialysis studies in the freely moving rat have
demonstrated that direct application of the excitatory amino
acid receptor a onist, kainic acid (KA), to the SN induces a
DNQX-iensitive?ocal release of GABA (Bianchi et al.,19941. The
object of the present experiment was to examine the release of
endogenous taurine, as well as GABA, under similar conditions.
Rats were implanted with a microdialysis probe in the SN pars
reticulata. After 24h the probe was perfused with artificial CSF
(1.2 mlimin) The SN was then perfused with 100 p M KA (20
min) alone or in the presence of 10 p M or 100 p M DNQX or 10
y M tetrodotoxin (TTX). Fractions (20 min) were collected for 2 h
before and up to 3 h after the KA perfusion. Following
derivatisation and separation (HPLC) the amino acids were
detected fluorometrically. The perfusion of SN with KA
stimulated the release of both taurine and CABA. The
enhanced release of both amino acids was artially attenuated
medium and
by the inclusion of 10 p M DNQX in the perl!sion
completely blocked b inclusion of 100 pM DNQX. The
enhanced release was arso blocked by 10 p M TTX.
These results suggest that the release of taurine and GABA in
SN in response to KA is, at least part, receptor-mediated and
dependent of action potentials. The data are consistent with the
presence of excitatory amino acids in some of the SN afferents
and the presence of non-MNDA excitato
amino acids
receptors. Furthermore, they provide additiona support for the
ossible association of taurine with the striatoni ral pathway,
put do not preclude the notion that at least part o the released
taurine and GABA is derived from non-neuronal sources.

7
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Gierdalski M., Jablobka B., Skangiel-Kramska J., Kossut M.
The Nencki Institute, 3 Pasteur st., 0 2 a 3 Warsaw, Poland
The interactions between excitatory and inhibitory systems seem to be essential
for brain cortex plasticity. Alterations in both systems temporally correlate with
plastic changes observed in the nervous system. It was demonstrated previously
that peripheral denervation resulted in marked decrease in GAD irnmunoreactivity
in the primary somatosensory cortex receiving input from the injured nerve and
coding for AMPA receptor
that eye lid suture led to changes in levels of &As
subunits in the visual cortex.
We investigated the short-term effects of partial denervation of the barrel field in
mice (which produces changes in sensory cortical map), upon the levels of
expression of gene coding for GAD67 and GluRB as measured by an in situ
hybridization method. 35s-labelled oligodeoxynucleotides were used as sense
probes. Unilateral lesion of all whiskers except row C was performed in 6 week
old mice. Hybridized, washed and dried slides with 15pm brain sections mounted
on were exposed to X-ray sensitive film along with 14C-standards. The
autoradiograms were analyzed with computerized image processing system
(MCID).
Level of GAD67 mRNA was significantlydiminished in cortical representation
of the damaged vibrissae 1 week after injury as compared to level in the intact C
row. In the contralateral i.e. control hemisphere levels of GAD67 mRNA in rows
A,B,D,E of barrels remained unchanged as compared to row C. Also in control
animals the labelling was similar in all rows of both hemispheres. Levels of
G l u m &A
were not affected by the treatment. These results indicate that
downregulation of inhibitory system depends on decrease of transcriptionalactivity
of the gene coding for GAD67, one of the two isoforms of the enzyme
synthesizing y-arninobutyric acid (GABA).
The project was supported by KBN grant No 739/P04/96/10.
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p30, A NOVEL PROTEIN TARGET OF BRAIN CALCYCLIN
Anna Filipek, Katarzyna Billing, Jacek Kufnicki
Nencki Institute of Experimental Biology, 3 Pasteur Street,
02-093 Warsaw, Poland
Calcyclin is a calcium binding protein belonging to the SlOO
family present in fibroblasts, epithelial cells and neurons. The role
of calcyclin is not yet understood, although there are data
suggesting several functions and interactions with possible targets.
In the current work, using a gel overlay method, we have found
that mouse calcyclin interacts with a novel target, a 30 kDa protein
present in Ehrlich ascites tumour (EAT) cells. Interaction of
calcyclin with this 30 kDa protein @30) depends on the presence
of calcium ions. The binding of p30, evidenced by the reaction
with 1251-labelledcalcyclin, was found to be of higher affinity than
the binding between mouse calcyclin and annexin I1 or
glyceraldehyde-3-phosphate dehydrogenase. Examination of tissue
extracts by the gel overlay method has shown that p30 is present
not only in the EAT cells but also in the mouse brain and spleen.
Purified p30 was digested with a-chymotrypsin and a partial
aminoacid sequence of one of the resulting peptides was
established. A data base search analysis revealed that the sequence
is unique suggesting that p30 represents a novel protein. From the
established amino acid sequence the oligonucleotides were
designed and comercially synthesized. The cDNA mouse brain
library was screened for clones representing the p30 coding region
using oligonucleotides described above. Several clones were
identified and they are currently undergoing sequencing. The
results of this work will allow us to identify the clone 06 the novel
target of calcyclin and will help to understand the function of this
Ca2+-bindingprotein in the brain.

F ~ ~ + - I N D U C E INBLBITION
D
O F GERBIL FOREBRAIN
ENDOPLASMIC RETICULUM ~ a * + - ~ ~ ~ a s e
P. Rac?ay, A. W. A. Qtei.shat, H. M. EIKambergv, P. Kaplati,
MizeSovri atld J. Leliotsky; Cornetiltrs Utiiv., Je.s.s.st.t~rusFacrrliy oj
Mtdiotre, Dept. ofMedicir1 Biochrtnls~ryMartiti, Sloilakia
In the central nervous system, free radicals and oxidative stress are
thought to be involved in the pathophysiology of some
neurodegenerative diseases, brain trauma, and ischemia-repefision
injury. The aim of this work was to study the ~e2'-induced
inhibition . of gerbil forebrain microsomal c a 2 + - A ~ p a s e . The
incubation of the gerbil forebrain microsomes in the presence of
ferrous sulfate and EDTA led to the inhibition of ca2+-ATPase in
both a concentration- and time-dependent manner. The
preincubation of microsomes either with stobadine or stobadineglutathione mixture prevented the inhibition of c a 2 + - ~ ~ p a s e ,
however, the effectivity of prevention was dependent on the ~ e ~
concentration The results indicated that the best stobadineglutathione ratio was close to 1 . 1 . Inclusion of glutathione had no
significant protective effect on the inhibition of ca2+-ATPase,
indicating that oxidation of SH-groups is not probably involved in
this inhibition In addition, the inclusion of arninoguanidine also
prevented the inhibition of c a 2 + - A T P ~inS ~a F&+ concentrationdependent manner Since the c a 2 + - A ~ p a s eis also inhibited by
carbonyl con~poundswe suppose that both changes in lipid-protein
interactions and modification of polypeptide chain, by lipid
peroxidation products, play an important role in the Fe2+-induced

STCTDIES OF REGULATION OF PLASMA MEMBRANE Ca2--ATPase
PURIFIED FROM RAT BRATN

Calcium phosphate transfection of the dentate
gyrus cells in the primary culture.

Ludmila Z,linska and L~llaLachowlcz
I1 Department of Biochenustr). Med~calUm\erslQ of to& Poland

Jaworski J., Figiel I., Kaczmarek L.
Nencki Institute, Pasteura 3, Warsaw, Poland

The plasma membrane Ca2:pump is a calmodulin regulated P-Qpe ATPase
that is a crucial element in controlling intracellular Cay concentration.
Using different approaches we have examined the regulation of the activity
of this emme. purified from three regions of rat brain . cortex. cerebellum
and luppocampus. by neuroactive steroids and by phosphoq-lation processes.
Our previous .studies revealed that neuroactive steroids primarily acts on
membrane Ca-'-ATPase, and suggested that some hormones could modulate
neuronal Ca homeostasis in rat brain. Experiments are in progress to
h enqme.
elucidate the mechanism of hormones interaction ~ i t the
The purified Ca'+-ATPase from selected regions of rat brain was
phosphoqlated ln vltro by PKA and PKC The incorporation of 3 2 was
~
different in cortical. cerebellar and hippocampal enzyme, and was more
pronounced nith PKC. These differences are probably the physiologically
important consequence of the d~fferentisoforms combinations in particular
regions of rat brain. Immunostaining experiments aith anti P-Ser and anti
P-Thr sho\qed that phospho~latedanlino acids were also detected in the
Ca2--ATPase. before the phosphonlation catalysed by protein kinases.
It could suggest that phosphoq-lation of plasma membrane Ca2--~TPaseis
a naturally existing process. The presented results give new information
about the potentiall! important mechamsms of Ca':~~~aseregulation in
rat brain.

Dentate gyrus of the hippocampus is known to be an
important structure for studying neuronal plasticity. W e have
developed an in vitro culture of dentate gyrus neurons from 5-day
old rats. To study a role of transcription factors: AP-1 and CREB
in neuronal responses to excitatory amino acids, we have
developed a method of DNA transfer into dentate gyrus cells in
primary culture using calcium-phosphate procedure. For
transfection we have employed a vector containing a gene encoding
the green fluorescent protein (GFP) under control of CMV
promotor. The transfected cells were visualized under fluorescent
microscope. One to two percent of neurons were found to be
transfected. W e have cloned genes encoding: TAM67 (dominant
negative mutant of c-jun), CREBAl19 (dominant negative mutant
of CREB) under control of two different promoters: constitutive
(CMV) and inducible (tetracycline-dependent). At present we are
studying regulation of T I M P - 1 (tissue inhibitor of
metaloproteainases 1) by glutamate using this system. The results
of these experiments will be presented.

(upported bj grant 10 4PO5;100209j?omState Conim~ttee
for Sc~entflc
Rerearch I'LL I 6 ) grant \o 502 from ,Cfed~calLnlvers~ly[L Z) and bb
Foundat~onfor Pollsh Sc~ence
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IN VlVO MODULATION OF RAT CORTICAL ACh RELEASE
M.G.Giovannini, *R.Kalfin and G.Pepeu
*lnstltute o f Physiology, Bulgarian Academy o f Sciences and Department
o f Pharmacology, University o f Florence, Italy
Interest in the cholinergic system has increased since studies in
humans provided evidence that this system is severely affected in
Alzheimer-type and other dementias. The modulation of the basal
forebrain cholinergic neurons by other neurotransmitters and, in
particular, glutamate needs to be clarified. The transversal microdialysis
technique was used to investigate the modulation of cortically-projecting
cholinergic neurons by glutamatergic inputs in freely moving male Wistar
rats (250-3009). Under chloral hydrate anesthesia a transversal
micridialysis membrane was positioned in the frontoparietal cortex, and
ACh release was measured by HPLC with electrochemical detection.
Drugs were administered either through the dialysis membrane or i.c.v.
The competitive NMDA antagonist CPP (1, 2.5 and 5 nmoll5 pI saline)
administered i.c.v. to rats elicited a long-lasting, dose-dependent increase
in cortical ACh output by 421, 84% and 95%, respectively. Muscimol (5
nmoll5 pI saline, i.c.v.) temporarily inhibited the effect of CPP (5 nmoll5
pI saline). The effect of CPP was not abolished by administration of
NMDA (200 pM) to the cortex through the dialysis probe, and was
completely prevented by application of TTX. In some experiments, a
second membrane was inserted either in the medial septum, or in the
nucleus basalis magnocellularis (NBM). CPP (100 pM), locally
administered to NBM, decreased cortical ACh release. CPP (100 pM),
administered to the septum, increased cortical ACh release by 82%, this
effed being abolished by concomitant administration of 50 pM muscimol,
while bicuculine (50 pM) increased ACh release by 190%.
Our data indicate that a double regulation of the cholinergic pathways
ascending to the cortex exists: i) a direct excitatory regulation mediated
through NMDA receptors at the level of nucleus basalis, and ii) an indirect
inhibitory regulation mediated through NMDA receptors located on
GABAergic intemeurons at cortical and septa1 levels.
Acknowledgements: This project was supported by Grant from
MURST and by Grant L-558195 from National Fund "Scientific Research':
Dr. Reni Kalfin is TEMPUS (S-JEP 0424195) Grant recepient.

L-ARGININE IS AN ENDOGENOUS MODULATOR OF
CEREBRAL MITOCHONDRIAL GLUTAMATE TRANSPORT.

EFFECT OF THIOACETAMIDE-INDUCED HEPATIC
ENCEPHALOPATHY IN RATS ON THE SYNAPTOSOMAL
UPTAKE OF GLUTAMATE PRECURSORS

REGIONAL AND CELLULAR DISTRIBUTION OF
MONOAMINO OXIDASE A AND B IN RAT BRAIN
Zimatkin S.M.,Tsydik V.F., Lelevich V.V.
M t u t e of Biochemistry, Academy of Sciences of Belarus,
Higher Medical School, Grodno, Belarus
Monoamino oxidase (MAO, E.C. 1.4.3.4.)is the main enzyme of
biogenic amines m e t a b o k CNS. We improved the coupl;?d peroxidatic oxidation method of MA0 histochemiscrv. Serial crvostat
section of fresh-frozen brain samples and sele&ve inhibitfm of
MA0 A and B forms (deprenyl and clorgyline respectively) were
used to study the regional and cellular distribution of MA0 A and B
in rat brain. The intensity of the histochemical staining reflecting
MA0 activity in the brain structures can be measured cytophotometrically. Maximum MA0 A activity was found in adren- and
noradrenergic neurons in which MA0 B activity was not detected.
The highest MA0 B activity was seen in serotoniriergic and histaminergic neurons as well as -in ependimocytes covering brain ventricles, in which MA0 A activity was very low. Some st.ructures possess h& (n. interpedundaris) or intermediate (blood capillary endothelium) activity of the both enzyme forms. It was found that alcohol and morphine adminkhtions srgntficantly affect the MA0 A
and B activities in the specific brain shctures. In details, the
chronic (6 months) alcohol consumption increased the MA0 A activity and the contribution of it to the total MA0 activity in rat brain
structnres; both the MA0 forms in all structures were more active
in the ethanol preferring rats as compared to water preferring animals. This histochemical approach can be suggested for a comparative mapping of MA0 A and B in CNS and measurement of the local enzyme activities under experimental and pathological conditions.

WaShewlcz ~olantal,Dolinska ~ o n 1 k a 2Rafalowska
,
urszulal and
Albrecht an^
Departments of
l ~ e u r o c h e m ~ s t r ~and 2 ~ e u r o t o x i c o l o ~ ~ ,
Medical Research Centre, Polish Academy of Sciences,
Pawi~iskiego5, 02- 106 Warszawa
In this study we tested one of the hypotheses linking hepatlc
encephalopathy (HE) to disturbed metabolic trafficking between
astrocytes and neurones The kinetics of uptake of two astroglladerived glutamate (GLU) precursors-a-ketoglutarate (a-KG) and
glutamine (GLN) were determined in synaptosomes derived from rats
wlth acute hepatic encephalopathy (HE) induced with a hepatotoxln,
thloacetamide (TAA). TAA treatment increased by 33% Vmax for
the hlgh affinity, low capacity a-KG uptake, without influencing ~ t s
Km. The increase of the uptake capacity for a-KG may represent a
compensatory response of the GLUergic nerve terminals to the
decreased cerebral a-KG content, which during H E IS associated
with depressed activity of pyruvate carboxylase, an enzyme that
replenishes a-KG in astrocytes. The results is thus consistent wlth the
notion that HE affects the astroglial control of GLUergic
neurotransmission The Km and Vmax for the low affinity, high
capacity GLN uptake was not affected by TAA treatment

Monika Dolinska, Wojciech Hilgier, Jan Albrecht, Department of
Neurotoxicology, Medical Research Centre, Polish Academy of
Sciences, Warszawa, Poland.
Uptake of 0.2 mM L-[14C]Glutamate (GLU) into nonsynaptic
mitochondria isolated from rat cerebral hemispheres was
measured in the presence of potential modulators of amino acid
transport. L-aspartate (ASP) at 0.2 mM concentration virtually
abolished G L U uptake pointing to the involvement of GLU/ASP
antiport. L-arginine (L-ARG) inhibited GLU uptake in a dose
dependent manner at concentrations ranging from 0.1 mM to 5.0
mM to maximum inhibition of 85%, and the inhibition was pHindependent in the p H range of 6.5-8.0. Of the major L-ARG
metabolites added at 5 mM concentration, ornithine, putrescine
or ammonia had no effect on the uptake, while creatine and the
NO generator, sodium nitroprusside, increased the uptake by 73%
and 57%, respectively. D-ARG was three times less effective in
inhibiting G L U uptake than L-ARG at 5 mM concentration. The
L-amino acids lysine, histidine, tyrosine, phenylalanine, proline,
leucine, isoleucine, tryptophan, glycine, methionine, valine, serine,
tyrosine, taurine, alanine or cysteine did not affect the uptake at
2-5 mM concentration. L-glutamine (2 mM), and the
dicarboxylate carrier ligands a-ketoglutarate (2 mM) and
phenylsuccinate (5 mM) inhibited the uptake by <20%. The
results indicate that L-ARG functions as a specific endogenous
modulator of GLU transport in rat cerebral mitochondria.
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AN INTERACTION BETWEEN HISTAMINE AND VASOACTIVE
INTESTINAL POLYPEPTYDE (VIP) ON CAMP PRODUCTION
IN DIRECTLY PHOTOSENSITIVE PINEAL ORGAN
Jerzy Z. Nowak, Jolanta B. Zawilska
Department of Biogenic Amines, Polish Academy
of Sciences, P-225, 9 0 - 9 5 0 Lodz, Poland
Directly photosensitive pineal organ of avians
and lower vertebrates displays many morphological and biochemical features in common with
vertebrate retina. One of such features is the
ability of both tissues to synthesize melatonin
(MEL) in circadian rhythm, with high values at
night and low values occurring during dayhours.
The daily variation in the hormone production
depends on rhythmic nocturnal induction of a
penultimate and rate-limiting MEL-synthesizing
enzyme, ie serotonin N-acetyltransferase (NAT)
The process of NAT induction in pinealocytes
(or retinal photoreceptors) is under control of
Caa+-and CAMP-related mechanisms. In vertebrate
pineal gland, VIP is capable of activating the
synthesis of both CAMP and MEL. Recently we
have shown in chick pineal that histamine (HA),
which is locally synthesized and inactivated by
the gland, is a potent stimulator of CAMP
formation; yet, in organ-cultured chick pineals
HA only weakly affected MEL release, suggesting
that the HA-evoked CAMP effect in the gland may
be unrelated to MEL biosynthesis. Here we
describe an interaction between HA and VIP on
CAMP production in chick pineal gland, but not
in chick cerebral cortex. This observation can
reinforce the idea that HA, in addition to VIP,
may be considered a physiological regulator of
the pineal organ activity in vertebrates.

.

THE ROLE OF CALCIUM IONS IN THE HISTAMINE-EVOKED
STIMULATION OF cAMP SYNTHESIS IN AVIAN CNS

Agata Woldan-Tambor, Jolanta B. Zawilska, Jerzy Z. Nowak
Institute of Biogenic Amines, Polish Academy of Sciences,
POB-225 t6dz-1, Poland
Histamine (HA) is a powerful stimulator of cAMP synthesis in
avian pineal gland and cerebral cortex. The molecular mechanism
underlying this HA action remains unknown in nature, since the
amine is a weak stimulator of adenylate cyclase activity. As HA has
been shown to increase Ca2' influx into isolated chick pinealocytes,
in the present study we examined whether Ca2' ions are involved in
the stimulatory effect of the amine on the cAMP generating system
in chick pineal gland and cerebral cortex.
HA (0.1-1000 pM) potently stimulated [']CAMP formation in pineal
gland and slices of cerebral cortex of chick prelabeled with
['Hladenine in a concentration-dependent manner. This action of HA
was not modified by compounds increasing Ca2'transport across the
cell membrane, blockers of voltage-sensitive calcium channels, and
by inhibitors of calmodulin. On the other, the HA-evoked increase of
CAMP formation was inhibited by divalent cations, i.e., Cd2', Co2',
Ni2', ~ n " ,and Ba2'.
It is suggested that calcium-related mechanisms are not of a
major importance in the action of HA on the cAMP generating
system of chick pineal gland and cerebral cortex. The observed
inhibitory effects of divalent cations likely result from their direct
interaction with the catalytic domain of adenylate cyclase.
Suppoded b y the K E N grant 6 P04A 026 12

EFFECTS OF NEAR-ULTRAVIOLET (UV-A) LIGHT ON THE
NOCTURNAL MELATONIN BIOSYNTHESIS IN RAT PINEAL
GLAND

Jolanta Rosiak, Jolanta B. Zawilska
Institute of Biogenic Amines, Polish Academy of Sciences,
POB-225 t6di-1, Poland
In pineal glands of various vertebrate species melatonin (MEL)
level and activity of serotonin N-acetyltransferase (NAT, a key
regulatory enzyme in MEL biosynthesis) fluctuate in a circadian
rhythm, reaching high values during the dark phase of a lightdark
illumination cycle. Visible light is a predominant environmental factor
controlling MEL production. The aim of this study was to analyze
effects of near-ultraviolet light (UV-A; , ,A,
= 365 nm) on the
nocturnal NAT activity of rat pineal gland.
Exposure of rats to UV-A light in the middle of the night produced
a potent decline of the nocturnal NAT activity of pineal gland. The
magnitude of the UV-A light-induced suppression of the enzyme
activity was dependent on the duration of the light pulse. 1 min and
5 min exposure to UV-A decreased the nocturnal NAT activity of the
rat pineal gland by 32% and 70%, respectively. In rats that were
exposed to a I-min pulse of UV-A light and then returned to
darkness for a period of 5-180 min, NAT activity of the pineal gland
continued to decline during 40 min, then started to increase, and
reached control values after 3 hours in the dark.
Our data demonstrate that the MEL-generating system of the rat
pineal gland is sensitive to nonvisible light of the near-ultraviolet
range.
Supported by the K E N grant 4 P05A 074 12
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THE ROLE OF DOPAMINE D, RECEPTOR IN THE BEHAVIORAL
EFFECTS OF IMIPRAMINE - STUDY WITH THE USE OF ANTISENSE
OLIGONUCLEOTIDES
J.Maj, M.Dziedzicka-Wasylewska, W.Kolasiewicz, W.Margas, Z.Rogo1
Department of Pharmacology, Institute of Phamacology, Polish Academy of
Sciences, 12 Smgtna Street, Poland
We have used the intracerebroventricular (icv) injection of antisense
oligonucleotides (ODNs) to examine the contribution of D, dopamine
receptor to the behavioral effects of imipramine. Antidepressant drugs,
including imipramine, have been shown to shorten the immobility time in the
forced swimming test (Porsolt test). It has been postulated that this effect
results from the enhanced dopaminergic transmission. In the present study
the antisense ODNs were injected icv twice a day for 5 days, in the
concentration of 1 nmolipl. Using radioreceptor binding assay it has been
found that specific binding of [3~]spiperonewas decreased both in the
caudate putamen as well as in the limbic forebrain of the rat, what may
indicate the lower density of D, dopamine receptors in these brain regions.
Animals receiving icvthe antisense ODNs were treated with imipramine (10
mgikg ip, 24, 5 and 1 h before test) and subsequently subjected to the
forced swimming test. The obtained results indicate that imipramine indeed
shorten the immobility time in animals subjected to Porsolt test, however it
doesn't effect this parameter in the rats receiving icv antisense ODN directed
against mRNA coding for D, dopamine receptor. Icv injection of random
ODN sequence neither changed the binding parameters of [3H]spiperonenor
produced any alterations in the effects of imipramine in the rats subjected
to Porsolt test.
The obtained results indicate the significant role of D, dopamine receptor
in the studied behavioral effects of imipramine.

THE MOTIVATIONAL PROPERTIES OF SELECTIVE
DOPAMINE D2lD3 RECEPTOR AGONISTS STUDIED WITH
AN OPERANT PROCEDURE IN RATS
G.Biaia,* M.H.ThiBbot,** A.Puech**
*Dept. of Pharmacodynamics, Staszica 4, 20-081 Lublin, Poland
**Dept. of Pharmacology, 91 Bd. de 1' Hdpital, 75634 Paris, France
Accumulating data provide clear evidence for a pi~otalrole of
dopamine in reward-related processes and in incentive learning. The
present series of experiments were undertaken in order to provide more
e~idencefor an influence of some dopamine receptor agonists (D2iD3)
on the incentive Lalue of food in the standard operant schedule. The
reinforcing ability of these compounds was assessed b) their ability to
reinstate nonreinforced lever pressing at the l e ~ e rthat previously
delivered the pellets of food. We next tested whether treatment with
D2lD3-like agents could modulate the reinforcing effects of "priming"
food's pellets delivered during this nonreinforced period (extinction).
The D2lD3 agonists (7-OH-DPAT, apomorphine) induced
dose-related increases in nonreinforced responding at the food-paired
lever. Moreover. at lower doses. these compounds greatl) enhanced the
priming ability of some food's pellets given additionall) during the
period of extinction. This action was abolished by the pretreatment with
D2-antagonist- raclopride but not by Dl-antagonist- SCH 23390. Some
D2lD3-specific neuroleptics (sulpiride, amisulpride) caused no effects in
this operant procedure. These compounds. in a narrow range of low
doses, can enhance the incentive value of food using a place conditioned
procedure.
The present results provide evidence that some D21D3-specific
agonists have their intrinsic rewarding properties and they can enhance
the rewarding value of the food as measured in an operant schedule.

EFFECT OF UNILATERAL BLOCKADE OF VTA DOPAMINE
TRANSMISSION ON BEHAVIOR
ELICITED FROM
CONTRALATERAL VTA
Ilona Klejbor and Weronika Trojniar
Department of Animal Physiology, University of Gdarisk, 24 Kladki
St., 80-822 Gdarisk, Poland
Unilateral electrolytic lesion of VTA facilitates feedmg and
locomotor responses to electrical stimulation of the contralateral VTA.
This effect was found to be GABA-dependent. The objective of the
present study was to verify the hypothesis that " the contralateral
facllitat~oneffect" is also dependent on dopaminergic transmission.
The experiments were done on male Wistar rats implanted w t h
unilateral VTA cannula and contralateral VTA stimulating electrode.
Locomotor response was elicited by electrical stimulation of VTA in a
latency - frequency paradigm. The effects of D,receptors blockade with
SCH 23-390 ( 0.0, 100, 1000 ng), D2 receptors blockade with sulpiride
(0.0, 1250. 2500 ng) and 6-OHDA ( 8 pg ) lesion of VTA dopaminergic
neurons was studled in the separate experiments. It was found that
stimulation-induced locomotor response was facilitated by all treatments
which manifested as a decrease of the reaction threshold and a leftward
shift of the latency-frequency function. Decrease of the threshold
expressed as a percentage of the preinjection baseline was dosedependent in SCH 23-390 and sulpiride groups ( SCH 23-390: 0.0 ng 0.71f0.7 %; 100 ng 3.1f6.0 %; 1000 ng -19.5f3.8 %; sulplride 0.0 ng
2.8f4.5 %; 1250 ng -18.2f5.8 %; 1000 ng -23.3f6.5 %). 6-OHDA
lesion caused a decrease of the threshold by -20.6f3.7 % The results
indicate that "the contralateral facilitation effect" at the level of the
ventral tegmental area is dependent on the dopaminergic transmission. It
may involve a compensatory increase in doparnine relase in the intact
hemisphere.

EFFECT OF CADMIUM APPLIED JOINTLY WITH
DIAZEPAM TO PREGNANT RATS ON THE CENTRAL
DOPAMINT (DA) RECEPTOR REACTIVITY AND
GLUCOSE UPTAKE IN THE BRAIN AND PEFUFERAL
TISSUES OF OFFSPRINGS. R. Brus, R. Szkilruk, P.
Nowak, K. Sawczuk, J. Konech *J. Shani. Department of
Pharmacology, Silesian Academy of Medicine, 41-808 Zabrze,
Poland and *Department of Pharmacology,
School
of
Pharmacy, The Hebrew University of Jerusalem, Jerusalem
91 120, Israel.
Previously we have shown that ethanol (EtOH) applied
togather with cadmium (Cd) to pregnant rats prevent some toxic
effect of the metal and its deposit in the brain of offsprings. Some
similarities in the molecular action on the central nervous system
between EtOH and diazepam (DIAZ) are noticed. Therefore the
reactivity of the central DA receptors, glucose uptake and Cd
level was measured in rats prenatally exposured to Cd and DIAZ
(separately or jointly). Wistar rats were given water solution of
Cd (CdCII) 50 ppm ad libitum without or with daily injected
DIAZ 0.5 mg/kg SC throughout pregnancy. Male adult offsprings
were injected IP with the central DA agonists or antagonists
(quinpirole, SKF 38393, haloperidoh SCH 23390) and tested for
characteristic behavioral effects (yawnin& oral activity,
IP was injected
500
catalepsy). Beside 6-3~-~-glucose
and the rats were scadicied 15 min or 4 h later. CPM/100 mg
wet tissue of the discrete parts the brain and peripheral organs
was recorded. Beside the level of Cd in the different tissues of
rats body was estimated.
It was shown that Cd and DIAZ modulate central DA
receptors reactivity and glucose uptake in some examined tissues.
Beside DIAZ modified the Cd deposit in the body of rats.
Supported by Silesian Academy of Medicine: NN-565-39191.
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NITRIC OXIDE (NO) AND CENTRAL EFFECTS
OF THE DOPAMINE (DA) AGONISTS ON
CIRCULATORY SYSTEM IN RATS. P. Nowak,
R. Brus, A Kasperska, R. Szkilnik. Department of
Pharmacology, Silesian Academy of Medicine, 4 1808 Zabrze, Poland.
Adult male Wistar rats were anesthetized with
urethane (1.5 g k g IP), implanted with intracranial
cannula for intracerebroventricular (ICV) injection,
and continously monitored for (a) mean arterial
blood pressure via an indwelling catheter in the
right carotid artery, (b) heart rate via an ECG lead I1
signal and (c) respiratory rate via a photoelectric
transducer. All electronic inputs were connected to
an IBM-AT-compatibile computer via a 14 bit 110
card. To process and store data, a software program
was developed and used. The L-NAME or LArginine were apply IV before or after ICV
injection of dopamine (DA) or central DA receptor
agonists.
L-NAME and L-Arginine by itself influenced on
measured parameters and modulate central effects
of DA receptor agonists.
Supported by Silesian Academy of Medicine: NN1-30197.

EFFECT OF L-NAME A h D L-ARGJN'JX'E ON IRRITABILITY AND AGGRESSMTY AFTER CENTRAL DOPAMINE AGONISTS APPLY IN 5,7-DHT AND 6-OHDA NEONATALLY LESIONED RATS. A. Kasperska, J. OSwiqcimska, R. Szkilnik, R. Brus. Departmeni of Pharmacology,
Silesian Academy of Medicine, 41-808 Zabrze, Poland.
Male Wistar 3 days old rats were injected intracerebroventricularly with neurotoxins 5,7-dihydroxy-tryptamine(5,7-DHT 50
pg) and 6-hydroxydopamine (6-OHDA 135 pg) or saline (10
,d).
In adult animals the effects of nitric oxide synthase inhibitor
(L-NAME 25 mgkg), nitric oxide donor (L-Arginhe 300
mg/kg) and the central dopamine Dl and Dz receptor agonsists
(SKF 38393 0.3 m& and Quinpirole 0.1 mgkg) were apply
intraperitoneally. The spontaneous irritability and aggressivity
(induced by electrical stimulus 30V10.8 mA coming from floor
steel rods for 10 sec every 60 sec during 10 rnin) were recorded.
Increase of irritability in neonatally 6-OHDA-lesioned rats and
a g g e s s ~ t yin neonatally 5,7-DHT-lesioned rats were observed.
L-NAME intensified irritability and a g g e s s ~ t yby itself and
after SKF 38393 apply. L-Argmne was without effect.
Supported by Silesian Academy of Medicine: NN-1-30197.

EFFECT OF THE .kLIINO-4CID L-i\RGININE AND ITS ANALOG
NITRO-L-ARGININE METHYL ESTER HCI (L-NAME) ON
CENTRAL DOP.&VINE (DA) RECEPTOR REACTIVITY. R. Brus,
R. SA. Kasperska, J. Oswi~cimskaand R.M. Kostrzewa'.
Department of Pharmacology, Silesian Academy of Mehcine, 41-808
Zabrze, Poland and 'Department of ?hmacoiogy, Qulllen College of
Lledcine, East Tennessee State U~uversity,Johnson City, TN 37614,
iiSA
Nitric oxide PO), a novel mtracellular messenger of mammahan
bram, affects a vane& of physiologcal and pathologcal functions.
Previously we showed that NO modulates central D.4 D3 receptor
reactivity in rats. In the current study DA D: (SKF 38393 HCl; 10.0
mgkg) and D, (qumpirole HC1: 0.2 mg8'kg)receptor agonists or DA
D: (SCH 23390 HC1, 0.5 mg'kg) and D2 (haloperidol, 0.5 mgikg)
receptor antagonists were adm~nisteredIP to male and female adult
Wistar rats, 10 min after adrnimstering the NO donor L-argmne (300
mgkg IP) or NO synthase dubitor L-XAVE (25 mgkg IP). Controls
received s h e The following beha~iorswere recorded: locomotor
activity b e , grooming time, catalepsy time and numbers of reanngs.
We observed that L-N,LME attenuated SKF 38393-inducedlocomotor
acitvity, grooming time and reasing m male and female rats, although
the effect of L-NAME was more prominent in females L-NAME also
enhanced SCH 23390-induced catalepsy, while L-arghne was
without effect. Quinpirole-induced loco~notoractivity was enhanced
by both L-NAME and L-argmme Only L-argmne increased
quinpuole-induced rearing activity; only L-NAME increased
haloperidol-mduced catalepsy. In summary, L-NAME and L-argmme
each enhanced behaI1oral expression of D.4 D, receptor mehated
actions, wlule L-NAME suppressed DA D: receptor medated actions.
These 6ndmgs on D4 D, and D, receptor reactivity extend our
prevlous report that NO has a modulatory role on central DA
receptors. Supported by Silesian .Academy of Mehcine grant NN-130!97 (RB) and the Fogarty Intemanonal Science Exchange Progam
with Poland (RbIK).

Catalepsy induced by nitric oxide synthase inhibitor: the
role of dopaminergic Dl and D2receptors.
Krzqscik pawel' and Kostowski wojciech2
'~epartmentof Experimental and Clinical Pharmacology,
Medical Academy, Warsaw; ' ~ e ~ a r t m e noft Pharmacology and
Physiology of the Nervous System, Institute of Psychiatry and
Neurology, 02-957 Warsaw, POLAND.
The aim of this research was to compare the cataleptogenic effect
of nitric oxide synthase (NOS) inhibitor N-nitro-L-arginine
(NNLA) administered alone and in combination with Dl and D2
receptor antagonists. Intraperitoneal injection of single doses of
NNLA (0.1-10.0 mgkg) produced dose-dependent and longlasting ( >8h) cataleptic-like effect. Single dose of nitric oxide
(NO) donor, molsidomine, prevented the cataleptogenic effect of
hWLA thus suggesting the critical role of NO synthesis blockade
in NNLA catalepsy.
In addition we have demonstrated that catalepsy induced by D2
receptor antagonist, haloperidol, was potentiated by low doses of
NNLA. On the other hand this was not true for catalepsy induced
by Dl receptor antagonist SCH23390. This finding may indicate
a specific role of D2 receptor in NNLA-induced catalepsy
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ADENOSINE - DOPAMW INTERACTION AND CATALEPSY IN RATS
Malec D.. Poleszak E.
Dept, of Pharmacodynamics. Stasdca 4,20-081 Lublin. Poland
Recently, functional interaction between adenosine A2 and dopamine D2 receptors
has been postulated: adenosine receptors are thought to inhibit striatal
dopaminergic functions. The central administration of adenosine A2-agonist - CGS
21680 induced catalepsy in the rat (Ferre et al. 1991).
In the present experiments we evaluated other adenosine analogues if they could
produce a catalepsy in experimental animals, and this action was compared to
haloperidol catalepsy. Catalepsy in rats was assessed in six tests according to
Simon et al. (1969). Agonists of Al receptors: R-PIA (0,l-0.2 mgkg i.p.) and CPA
(0.02-0,05 mgkg i.p.) and agonists of A2 receptors: NECA (0,05-0,l mgkg i.p.)
and CGS21680 (10 and 20 pglrat i.v.c.) induced catalepsy in rats. This action of all
adenosine analogues and haloperidol (lmgkg i.p.) was antagonized by
nonselective antagonists of adenosine receptors - caffeine and theophylline (10 and
25 mgkg). Selective A1 receptor antagonist - CPT (3 and 6 mgkg) did not change
or even enhanced the action of all cataleptogenic substances, but DMPX - A2
selective antagonist (3 and 6 mgkg 1.p.)reduced catalepsy.
Dopamine receptor agonists - amphetamine and apomorphine (1 and 2 mgkg)
decreased dose-dependently the cataleptogenic activity of adenosine analogues.
Our results support the suggestion about the interaction between striatal dopamine
and adenosine and indicate that adenosine receptors may be involved in catalepsy
of rats.
REF: 1 . Ferre et al.: Neurosci. Len.. 1991. 130, 162.164.
2. Simon P. et al.: Therapie. 1969, 24.985-995.
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THE PARKINSONIAN-LIKE MUSCLE IUGIDITY INDUCED BY
TETRAHYDROISOQUINOLINE (TIQ) IN RATS.
Ossowska K.,* Lorenc-Koci E.,* Antkiewicz-Michaluk L.,* Smiatowska
M.,* Bajkowska M.,* Wolfarth S.,*
Department of Neuropsychopharmacology, *Biochemistry and
Neurobiology, Institute of Pharmacology, Polish Academy of Sciences, 12
Smqtna St., 3 1-343 Krako~v(POLAND);

1,2,3,4-Tetrahydroisoqinoline(TIQ) as well as the related compounds
sansolinol and N-methyl-sansolinol are regarded as putative endogenous
toxins ahich induce Parkinson's disease in humans It has been s h o ~ nthat
these substances evoke certain behawoural and biochemical symptoms
similar to those found in parkinson~anpatlents and In monkeys and rats.
Recently \ye have demonstrated that treatment with model substances
Inducing parkinsonian sjmptoms In anlmals. such as reserpine, haloperidol.
and 6-hydroxydopamine (6-OHDA destroying ca. 90% of nigral dopam~ne
cells) Increase the muscle resistance and the EMG reflex response to passive
movements in rats The latter effects resemble those seen In parkinsonian
patlents The alm of the present study was to find out whether TIQ injected
acutely or chronically evokes muscle rigidity and causes degeneration of
dopamine nigral cells. Muscle tenslon was measured as resistance (torque,
mechanomyogram, MMG) of a rat's hind foot to passive flex~on and
extension. Simultaneously nith the MMG, fine- ire electrodes recorded the
electromyographic (EMG) response to movements. Degeneration of
catecholamine cells was assessed by immunostaining of frontal brain slices
for thyrosine hydroxylase. TIQ injected both acutely (50 mgkg. ip) and
chronically (50 mgkglday, 19 days. ip), as well as after a 3-day withdrawal
period induced an Increased torque and late EMG reflex responses to
movements. Preliminary inspection of the brain slices immunostained for
tyrosine hydroxylase did not rexal any marked neurodegeneration. Our
preliminary results show that, like in other model substances (reserpine,
haloperidol, 6-OHDA), TIQ induces parkinsonian-like muscle rigidity,
however. its mechamsm of action remaines unknown.
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GABA 5-HT SYSTEMS LINK IN ANXIETY CONTROL IN RATS.
~ a z a M.',
r Siemiqtkowski M . ~Czbnkowska
,
A.* and ~ l a i n i kA . " ~
'Department of Pharmacology and Physiology of the Nervous
System, Institute of Psychiatry and Neurology, Warsaw, 2 ~ e p a r t m e n t
of Experimental and Clinical Pharmacology, Medical Academy,
Warsaw, Poland.
Serotonin (5-HT), one of the most widespread neurotransmitters. controls
many functions of the brain. Its role in emotional behavior is well known
and the drugs acting via 5-HT (S-HTIA particularly) receptors were
proposed a s anxiolytic agents. Serotonin was also suggested a s the
neurotransmitter system playing important role in the anxiolytic action of
wide class GABAA-benzodiazepine (GABAA-BDZ) receptor complex
agonists. It was previously reported and confirmed by this study that
inhibition of serotonin transmission can produce anxiolytic effects.
Administration of pchlorophenylalanine WCPA, 5-HT synthesis inhibitor)
or 5,7 dihydroxytryptamine ( 5 7 DHT, 5-HT neurotoxin) produced
pronounced disinhibition of rat behavior in Vogel's conflict test. As it was
assessed by the biochemical method, after neurotoxin administration,
5 H T and its metabolite 5-HIAA levels were decreased in various brain
structures to at least 20% of baseline values. Interestingly no influence of
5-HT depletion on rat behavior was observed in the Open Field Test.
Such profile of action was similar to that observed after intraperitoneal
administration of partial (bretazenil, Ro 19-8022) and selective BDZ-1 rec.
subtype (abecamil, zolpidem) GABAA-BDZ receptor complex agonists.
Biochemical assessment of the effect of GABAA-BDZ receptor full
agonists (midazolam, diazepam), partial agonist (bretazenil), and
selective BDZ-1 subtype agonists (abecamil, zolpidem), administered i.p.
at the doses active in Vogel's test, revealed decrease of serotonin and 5
HlAA levels at least in hippocampus comparable to that observed after
chemical lesions of 5 H T system. Moreover, a s it was shown with use of
autoradiography, serotonin depletion after i.p. administration of p C P A
caused significant decrease of 3[H]muscimol binding in limbic forebrain
structures.

INTERACTION BE?WEEN SEROTONINERGIC AND GABA-ERGIC
NEURONS IN ADAPTIVE PROCESSES TO FEAR EVOKING STIMULI
M ~iemi~tkowski'.
A ~zlonkowska',A ~ i d z i n s k iA
~. ~lainlk'
'Department of Experimental and Clinical Pharmacology, Medical Academy.
Krakowskie Przedmiescie 26128, 00-927 Warsaw, ' ~ e ~ a r t m e noft Biochemistry,
and 'Department of Pharmacology and Physiology of the Nervous System,
Institute of Psychiatry and Neurology, Al. Soh~eskiego119, 02-957 Warsau.
Poland
The alm of the present studv was to analkse the role of Interaction betneen
central serotonerglc (5-HT) and GABA-erglc neurones In adaptne processes
that occur in a fear exoked reactlon upon the repeated presentation of fearful
s t ~ m u In
l ~ rats For that purpose we used the rat neophob~creactlon to a nokel
enklronment in the open field test performed dunng consecutne 5 daks (15
mln long session a day) The motor actikltJ and eqlonng behakiour was
evamlned In the control and pCPA pretreated ammals (pchlorophenylalamne
150 mgikg 3 x da11)) Addluonalh In Titro serotolun concentration in the rat
forebrain limbic structures and 3~-musc~mol
b~ndlng(autorad~ographicstumes)
was ekaluated
It nas found that the populat~onof rats could be dlmded into the
groups of hlgh (HR) and low responders (LR) on the bas~sof changes In the11
locomotor actl\ltv Hlgh responders were charactenzed bj enhanced mot~l~tS.
dunng the first tuo days of the experiment pCPA pretreatment Influenced the
processses of habltuat~onIn the LR group on?, mmng up the actlvlty scores to
those of the HR These beha\ioural changes were paralleled bj a deep and
selectlre serotorun deplet~onIn the forcbraln l ~ m b ~stmctures
c
Complimentan
autoradlographlc stumes re\ealed the clear [ 3 ~muscimol
]
blndlng decrease In
the dentate o r u s of the hppccampus In PCPA-adnumstered rats nhat would
be explained as a receptor dolm-regulat~on of actnated GABAerglc pathnajs
after the serotonerglc les~on
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Triazolam Drug Levels Following Sublingually and Orally

Administered premedication. C.W. Berthold and R.A. Dionne
(NIDR, NIH, Bethesda, MD) The clinical utility of orally
administered anxiolytic drugs for surgical premedication is limited by
delayed onset, a ceiling in peak efficacy, and prolonged recovery.
Sublingual administration of triazolam 0.25 mg had demonstrated to
result in greater reduction in intraoperatiave anxiety as well as less pain
~erceptionduring oral surgery in comparison to oral triazolam and
placebo (Berthold CW et al. 1994). The present study evaluated plasma
drug levels in patients undergoing oral surgery following 0.25
sublingual triazolam or 0.25 mg oral triazolam administered one hour
prior to surgery. Blood samples (6 ml) were collected via an IV l ~ n eat
0, 15, 30, 45, 60. 75, 90, 150, 180, and 240 min following drug
administration and analyzed by gas chromatography. No difference
was seen between the two drug groups in the mean plasma triazlolam
levels during the first 60 min following drug administration prior to the
start of surgical procedure. Mean plasma levels during surgery and
following surgery were higher (Pi0.05) in the sublingual group in
comparison to oral administration. These data support the previous
results that sublingual administration results in greater plasma drug
levels than oral administration leading to greater anxiloytic activity
during dental procedures. No evidence was seen of faster onset or
higher drug levels in the immediate postoperative period suggesting
that a minimum of 60 min is needed to achieve the greater anxiolytic
effects following the sublingual route of administration. Conversely,
the greater plasma drug levels postoperatively did not result in any
evidence of delayed recovery or greater psychomotor impairment.
These results suggest that the sublingually administered benzodiazepine
triazolam has clinical utilit). as an alternative to oral administration for
those anxious patients in need of IV sedation for anxiolysis.

STUDIES ON THE INTERACTION OF ANTIDEPRESSANTS
NITH ANTIEPILLPTICS I N FORCED S1{/IMMING MICE.
G r z e g o r z Szymczyk, Iwona ~ e b r o w s k a - l u p i n a
Department o f C l i n i c a l Pharmacology, Medical
Academy , J a c z e w s k i e g o 8,20-090 Lu b l i n , P o l a n d
The a i m of t h e p r e s e n t e t u d y was t o i n v e s t i g a t e the influence of acute or chronic t r e atment with a n t i e p i l e p t i c drugs / phenytoin,
valproate,carbamazepine,vigo.b~.trin,1amotrigine/ on t h e a n t i d e p r e s s a n t s ' / i m i p r a m i n e , ami-

triptyline,mnprotgline,mians.erine,fluoxetine,
fluvoxamine/ a c t i v i t y i n Albino-Swiss mice i n
P o r s o l t 's f o r c e p s iimming t e t
A n t i e p i l e p t LC $ r u g was afwgYB i n j e c t e d bef o r e t h e a n t i d e p r e s s c n t and t h e o b s e r v e t i o n
begun 30 min. l a t e r . I n c h r o n i c e x p e r i m e n t
b o t h d r u g s were c o - a d m i n i s t e r e d f o r 1 4 d a y s
and t h e f o r c e d swimming t e s t wac c o n d u c t e d 4 8
hours l a t e r .
It was shown t h a t a c u t e o r p r o l o n g e d t r e atment w i t h a n t i d e p r e s s a n t s s h o r t e n e d t h e i m m o b i l i t y t i m e i n swimming mice. The most of
a n t i e p i l e p t i c s given i n a s i n g l e dose countera c t e d t h i s e f f e c t o f a n t i d e p r e s s a n t s . However
i n c h r o n i c e x p e r i m e n t s u c h i n t e r a c t i o n was obs e r v e d o n l y w i t h some of a n t i d e p r e s s a n t d r u g s .
The p r e s e n t r e s u l t s s u g g e s t t h a t a c u t e but
a l s o chronic treatment with a n t i e p i l e p t i c s
c o u l d r e d u c e t h e a c t i v i t y of some a n t i d e p r e s s a n t drugs.

PARTICIPATION OF NITRIC OXIDE IN TH BENZODIAZEPINE
WITHDRAWAL SYNDROME IN MICE AND RATS.
S.Fidecka, S.Lalewicz, E.Poleszak.
Dept. of Pharmacodynamics, Medical Academy, Staszica 4, 20-081
Lublin, Poland.
Recent observations indicate that nitric oxide (NO) may play a role in
the development of morphine tolerance and dependence. For example,
attenuation of some signs of morphine withdrawal by Nw-nitro-Larginine methyl ester (L-NAME) and No-nitro-L-arginine (L-NOARG),
nonselective inhibitors of NO synthase, was demonstrated.
The aim of this paper was to estimate the influence of NO synthase
inhibitors on some benzodiazepine (BZ) withdrawal signs in mice and
rats. The influence of L-NAME and L-NOARG on the intensification of
pentylenentetrazole (PTZ) seizures resulting from the chronic diazepam
(DZ) administration was studied in mice. The effects of L-NOARG on
the withdrawal signs (audiogenic seimes, hypermotility and weight
loss) resulting from the long lasting influence the DZ, clonazepam (CZ),
signopam (SG) and chlordiazepoxide (CDP) was tested in rats.
In rats, BZ dependence was obtained by subcutaneous (sc)
implantation of 2 pellets containing 75 mg of BZ each for 3 weeks, and
in mice. 1 pellet ( a 75 mg of DZ) simultaneously with sc injection of the
drug, for 2 weeks. Pellets were removed and about 72 h (mice) and 10 h
(rats) later the studies were done ( preceded by ip injection of 10 mgkg
of flumazenil. BZ receptor antagonist). Modification of mice response on
the threshold dose (50-55mgkg) of PTZ was studied during 1 h. The
number of clonic and tonic seizures was noted in each mouse.
L-NAME (50, 100, 200 m&g) and L-NOARG (75 mgikg)
significantly decreased the number of clonic seizures and protected DZdependent mice against tonic seizures and death. Withdrawal signs in
DZ-, CZ-, SG- and CDP-dependent rats manifested as: 1) a significant
increase of locomotor activity measured in actometer for 30 min., 2) a
significant decrease in body weight in 6 h and 12 h, and 3) audiogenic
seizures (electric bell, 92 dB, 60s). L-NOARG (15 mgkg) significantly
decreased the hypermotility in CZ-dependent rats, inhibited a decrease
in body weight in 12 h of withdrawal in CDP- and CZ-dependent rats and
distinctly but nonsignificantly protected against audiogenic seizures.
The obtained results suggest that NO may be involved, at least in
some part. in the BZ withrawal signs.

THE INFLUENCE OF ANTIDEPRESSANT TREATMENTS ON PROTEIN
KINESES ACTiVlTY IN RAT BRAIN
Piotr Branski, Agnieszka P&ha and Andrzej Pilc
Institute of Pharmacology Polish Acad. Sci., 31-343 Krakow, Smetna 12,
Poland
Protein phosphorylationis a post-translationalmodificationof proteins,
that modulates the expression of specific functions of various proteins and is
a major biochemicalmechanism by which cells integrate extracellular signals
and maintain their homeostasis, cellular functions and survival. The
phosphorylation of substrate proteins by protein kinases play a key role in
signal transduction and function of neurons. Protein kinases has been
associated w h several physiological and pathological states including
depression. It has been observed that a chronic treatment of rats with
antidepressants reduces CAMP-dependentprotein kinase (protein kinase A PKA) activity in soluble fraction whereas increases its activity in particulate
fraction from rat brain frontal cortex and it has been proposed that
antidepressant drugs act via modification of a CAMP dependent
phosphorylation system. It has been also publishedthat antidepressant drugs
decrease the activity of protein kinase C (PKC) in soluble and particulate
fractions from rat brain cerebral cortex and hippocampus. The aim of the
present study was to investigate the effect of antidepressants and
electroconvulsi~etreatment on the activity of (PKA), (PKC) and
calcium/calmodulindependentproteinkinase II (CaM-KII) in the hippocampus
and the frontal cortex of rat brain. The preliminarydate indicate that while the
activity of PKA or PKC was not changed by antidepressant treatment, chronic
administration of imipramine decreased CaMKll activity (measured by the
phosphorylation of hydroxyl groups of serine and threonine residues of
synthetic substrate AK Ill by =P ATP) in soluble fractions together with
translocation of the enzyme activity to the particulate fraction.
Supported by KBN grant No 4 P05A 003 09
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C O M P A R I S O N O F F L U O X E T I N E AND T I A N E P T I N E O N
C O G N I T I V E B E H A V I O U R IN R A T S .
N o w a k o w s k a E., K u s K., Chodera A,, R y b a k o w s k i J.*
Department o f Pharmacology, * Department o f Psychiatry,
University o f M e d i c a l Sciences, P o m a n Poland.

T h e authors compared t h e behavioural effects o f single
administration o f fluowetine (selective serotonin reuptake inhibitor
SSRI) and tianeptine (serotonin reuptake enhancer). Male, W i s t a r
rats w e r e used in this study. A dose o f 1 0 m g k g i.p. f o r fluoxetine
and 5 m g i k g p . o f o r tianeptine w a s chosen, because this doses h a d
n o sedative effect. In t h e f o r c e d s w i m m i n g test tianeptine caused
prolongation (through statistically i n s i m c a n t ) o f i m m o b i l i t y time,
in comparison with controls. T h e difference was, however,
sigruficantly higher, compared with t h e fluoxetine group, because
t h e later d r u g caused a shortening ( t h o u g h n o t s i g d c a n t against
c o n t r o l group) o f i m m o b i l i t y time. U n e x p e c t e d t h e j o i n t
administration o f these t w o drugs o f opposition action mechanism,
resulted in strongest shortening o f i m m o b i l i t y time, sigruficant in
comparison b o t h with tianeptine a n d fluoxetine g i v e n alone. A
different pattern w a s observed in t h e anxiolytic t w o compartment
test: b o t h antidepressants showed anxiolytic effects after separate
administration, w h i l e after j o i n t application t h e anxiolytic effects
w e r e entirely abolished. In m e m o r y test (labyrinth) tianeptine h a d n o
effect, w h i l e fluoxetine caused a v e r y m a r k e d improvement o f
memory. Joint administration o f tianeptine and fluoxetine resulted in
slight worsening o f m e m o r y exponents, in comparison with
fluoxetine alone. T h e differences o f results, are p r o b a b l y caused b y
t h e opposite molecular mechanisms o f t h e t w o antidepressants.

-

CHRONIC TREATMENT WITH NEUROLEPTICS ALTERS THE LEVEL
O F NMDA RECEPTOR SUBUNITS IN THE RAT BRAIN: AN IN SlTU
HYBRYDIZATION STUDY
Pietraszek M.. Wardas J.. Dziedzicka-Wasylewska M., Ossowska K.
Department of Neuro-Psychopharmacology, Institute of Pharmacology,
Polish Academy of Sciences, 1 2 Smetna St., P L 31-343 Krakow,
POLAND
It has been assumed that an abnormal balance between the dopamine
and glutamate systems especially in cortical structures, may be involved
in the pathophysiology of schizophrenia, and that neuroleptics interact
with the central glutamatergic system Recently we have shown, using a
receptor autoradiography, that chronic treatments with neuroleptics
influence the binding of radioligands to the NMDA receptor complex in the
cerebral cortex of rats.
The aim of the present study was to investigate the influence of
chronic treatments with haloperidol and clozapine on the level of the
mRNA encoding N M D A R l , NMDAR2A-B subunits of NMDA receptors in
cortical and subcortical structures using in an situ hybridization method.
The drugs were given to a animals in drinking water for 3 months:
haloperidol in a dose of 1 mglkglday, and clozapine in a dose of 30
mglkglday. O n day 5 of the withdrawal, the rats were killed by
decapitation. The oligonucleotide probes (cDNA), corresponding to the
sequence encoding the N M D A R l , NMDAR2A-B subunits of NMDA
d ~ ~Du~ Pont)
receptors (NEN Du Pont), were labelled with [ 3 5 ~ ] (NEN
using terminal transferase. Haloperidol significantly lowered the level of
the mRNA encoding NMDARl subunit of NMDA receptors in the dorsolateral part of the striatum, and frontal and parietal cotrices. O n the other
hand, chronic treatment with clozapine raised the level of the mRNA
encoding NMDARl subunit of NMDA receptors in the ventro-lateral
striatum, nucleus accumbens and insular cortex of rats.
The obtained results suggest that some of the long-term effects of
typical and atypical antipsychotiw may be the mediated by glutamatergic
system, and that these drugs influence both the ligand binding to NMDA
receptors and the level of the mRNA encoding N M D A R l subunit of NMDA
receptors.
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BEHAVIORAL CHARACTERISTICS OF SM-13496,
A NOVEL ATYPICAL ANTIPSYCHOTIC AGENT.
Y. Ohno, T. Ishibashi, K. Tokuda, H. Sakamoto, R. Tojima, T. Hirosawa,
K. Yabuuchi, K. M a t s u m o t o a n d M. Nakamura.
Discovery Research Laboratories 11, Research Center, Sumitomo
Pharmaceuticals Co., Ltd., Konohana-ku, Osaka 554, Japan
Schizophrenia i s a heterogenous disorder that displays diverse
symptoms i n c l u d i n g the positive symptoms (e.g., hallucination a n d
delusion), negative symptoms (e.g., apathy a n d social w i t h d r a w a l ) a n d
dysphoric m o o d disturbances (e.g., anxiety a n d depression). In the
present study, w e studied the behavioral characteristics o f SM-13496, a
n o v e l antipsychotic candidate w h i c h has a h i g h a f f i n i t y b o t h for
d o p a m i n e D2 a n d 5-HTz receptors. O r a l administration o f SM-13496
m a r k e d l y i n h i b i t e d the behaviors i n d u c e d b y dopamine agonists (e.g.,
methamphetamine a n d apomorphine) a n d the conditioned avoidance
response. The potency o f t h e Dz-blocking action o f SM-13496 was equal
to 1/5 the potency o f haloperidol o r risperidone. In a d d i t i o n to the
antipsychotic activity, SM-13496 showed anxiolytic a n d m o o d
stabilizing actions. SM-13496, u n l i k e conventional antipsychotics,
significantly increased the p u n i s h e d water l i c k i n g in the Vogel's
conflict test a n d i n h i b i t e d the conditioned fear stress-induced freezing
in rats (MED=3 to 10 mg/kg, p.0.). Furthermore, SM-13496 neither
i n d u c e d catalepsy b y itself n o r potentiated catalepsy i n d u c e d b y
haloperidol at dosed u p to 1000 m g / k g . These findings suggest that
SM-13496 i s a n o v e l antipsychotic agent w i t h a b r o a d clinical spectrum
a n d m i n i m a l extrapyramidal side effects.

DIFFERENT EFFECT OF ca2+ CHANNEL BLOCKADE ON AMPHETAMINE

HYPERSENSITIVITY
TREATMENT.

CAUSED

BY

CHRONIC

NEUROLEPTICS

Karolewicz B Antkiewicz-Michaluk L , Michaluk J
Department of Biochemistry Institute of Pharmacology PAS, Krakow
Chronic administration of several neuroleptic such as haloperidol
leads to development of hypersensitivity of the central dopaminergic system
resulting in tardlve dyskinesia Following our earlier results showing that the
ca2+ channel blocker nifedipine nimodipine and verapamil antagonizes the
hyperresponsiveness to apomorphine induced by chronic administration of
haloperidol we investigated now how co-administration of various ca2+
channel blockers with neuroleptics would affect the responses to amphetamine
during the period of withdrawal and neuroleptic-induced changes in the density
of cortical a-1 adrenoceptors The experiments were carried out on male
Wlstar rats (200-250 g) that for 14 consecutive days received neuroleptics
haloperidol (1 mglkg ip) or pimozide 4 mglkg ip) the neuroleptic injections
were preceded 20 min earlier with Cai+ channel blockers nifedipine (5 mglkg
ip) nimodipine (5 mglkg ip) or verapamil (10 mglkg ip) Amphetamine 0 7
mglkg ip was administered 24 h 8 days, and 3 and 5 weeks after the last
neuroleptic dose and the animals were immediately after tested for locomotor
activity Other animals received no amphetamine but were killed 24 h or 3
weeks after the end of neuroleptic treatment and binding of [3~]prazosinto
homogenates of cerebral cortex was studied Chronic administration of both
neuroleptics resulted in hyperresponsiveness to amphetamine which was
observed even after 5 weeks after withdrawal Co-administration of nifedipine
coresulted in potentiation of the response to amphetamine while
administration of other ca2+ channel blockers nimodipine and verapamil
attenuated the response Chronic administration of the neuroleptics did not
affect the binding parameters of cortical a-1 adrenoceptors but in rats
receiving the neuroieptics with nifedipine the density of [3~]prazosinbinding
sites was increased by 25.30% In contrast co-administration of verapamil did
not affect the a-1 adrenoceptor density The results demonstrate that the
interaction of various ca2+channel blockers with chronically administered
drugs may depend both on their general propensity to block ca2+ channel
influx and on their individual properties and confirm that most ca2+ channel
blockers may attenuate the development of dopaminergic supersensitivity after
chronic neuroleptic treatment
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IltPACT of SEROTONIN (5-ilT)
RECEPTOR STIXLULATION on Ule LOCOMOTOR and
D~SCR~MINATI\'E
EFFECTS o f f i i J i ~and~C ~
O Ct A~I in
~~ RATS
~
\lALGORZATA FlLlP and EDMLWD PRZEGALINSKI

Irisrirure ojPitarniacolo~,P,G, 31-343 Rrakow, Snicnra 12. Polarid
It is currently accepted Ulat the dopan~iie(DA) systelil is ~mplicated in several
psychatnc disorders, liicluding Uiose associated wiUi the abuse of drugs h i increasing
nwnber of reports have recently indicated that 5-KTlA receptors iliay u~lluenceUie DA
activity, however, theu role has not been clearly defmied, In the present study we
invest~gated the impact of 8-hkd1o.n.-2-(dl-n-prop)lmo)tetralin (8-OH-DPAT), a
5 - I n l A receptor agontst, on the locomotor a i d d~scruninativestln~liluseffects evoked by
Ule ind~rectDA agonists aniphctalune and cocalne
n ~ expcruneilts
e
were curled out on adult male Wistar rats kept under standard
laborat07 conditions (locomotor eupeninents) or on a food-restricted diet (discritni~~at~oii
procedure) Thc nlotor h)peract~vityevoked by auphetatutne (0.5 mgAg, I p , -15 nun) or
cocalne (5 mgkg, I p , -15 niin) was measured individuall? in an~mnlperspex boxes (\\iUi
l~ghtbeans and photocells) and u a s recorded for 60 mm In the discmuination procedure,
separate groups of m m a l s uere trained to distmguish between anillhetarnine (0 5 mgkg,
I p , -15 I ~ I ~ a
I Ii d) saline (2 mlkg, -15 min), or cocalne (5 mgkg, i.p ; -15 nin) and sal~ne
(2 mlkg, -15 mm) during 15-mi11sesslons on the fixed ratio 10 schedule of reiriforce~u~e~it
(further details In. Ftlrp and P,zegaii,iskr, 19Y7, Pal. J. Pliarnracoi.. 49, I r r press) 8-OHDPAT (i p ) or (S)-N-tert-but)l-3-[4<2-111ethox~pI1e11y1)p1pera~~n-1-yl]-2-phenylpropw~amide (WAY 100135, a selective 5-KTlA receptor antagonist, s.c.), was administered at 30
or 60 inin before the tests, respect~vel?.
Amphetanline and cocaine produced sign~ficantincreases in the locoiriotor activity of rats
by about 200 and 183%, respectir~el) 8-OH-DPAT (0.125-0.5 mgkg) dose-dependently
attenuated the effects of these drugs. WAY 100135 (10 nlgkg) did not change the
11)yeractivity mduced b) anpl~etatnineor cocaine, but - when admin~steredprlor to 8-011DPAT - tt reduced die illhibiton effcct of 8-OH-DPAT on Ute h)perlocolnotion evoked by
either ps)cliostirnulant At Ule dose range used, tieitller 8-OH-DPAT nor WAY 100135
affected Uie locomotion of untreated rats
When given m die tralning doses, both amphetani~neand cocalne ~nduceda h g h level
d~scnmination,I e 100 and 90%, respectivel). 8-OH-DPAT (0 125-0 5 mgkg) neither
subst~tutedfor the trairung drugs nor antagonized the stltnulus effects of anphelatnme (0 5
~ n g k g )or cocaine (5 mgkg). When glven m contb~nat~on
wvltli amphetamine (0 025-0 5
mgkg) or cocalne (0 25-5 mgkg), 8-013-DPA'T (0 5 mgkg) did not change Ule doscresponse curves of Uiese ps)chost~mulaits
Our results indlcate that increases in the locomotor act~vity,but not discnnunatire
stimulus effects, both Induced by anphetam~neand cocaine in rat3, are affected by
sliniulntioi~of 5-FTTl,, receptor? 111 agreement \nUi otlicr authori report, the prccctit qtud\
s u p p n s die h\pthesis that &It;-mil
neummijnuttrr p-:i~ns m d d z ! r ,_he
ps~chostimulant-ewolede k t j

THE EFFECTS OF NONCOMPETETIVE ANTAGONIST OF
NMDA RECEPTORS ON THE DENSITY OF 5-HTla AND ~ - H T ~ A
SEROTONIN RECEPTORS IN THE RAT BRAIN
dl
-Jf~~Ckourak,;l.
C-yak, K.Fijal, B. .L6chalska, nndK Cl'<dzonv
Inshtute o f Pharmacology, Polish .Icaden!v of Sc~ences
31-313 Kr&n 117 Y n ~ t n Street,
a
Poland

The present study investigated the impact of dizocilpine (0.4 mgikg), a
noncompetitive NMDA receptor antagonist, on the density of
serotonergic receptors of the 5-HTIAand 5-HTZAsubtype and on the
metabolism of serotonin. The binding of [3~]8-OHDPAT to ~ - H T ~ A
serotonin receptors, was increased after dizocilpine, as was shown by
autoradiographic studies in the frontal, cingulate and part of enthorinal
cortex, subregions of the hippocampus and raphe nuclei. The above
receptor changes were observed at 2 and, in some brain regions, at 24
hours after dizocilpine. The impact of dizocilpine on the density ~ - H T ~ A
receptors (i3~]ketanserinas a ligand) measured in various subregions of
the cortex and striatum was less consistent, showing both decrease,
increase and no effect, dependently on time after administration or
selected brain region. Dizocilpine increased the concentration of the
serotonin metabolite 5 - H I M in the prekontal cortex and hippocampus,
respectively, at 2 and 3 or only 3 hours after administration, being
without effect on the level of serotonin In the dorsal raphe nucleus,
dizocilpine decreased the level of serotonin without significant effects on
the level of 5-HIAA (0.5 hour after administration), or increased the
level of 5 - H I M without alterations in the concentration of serotonin (3
hours after administration) It is concluded that single administration
of dizocilpine may alter the density of serotonergic S - H T ~ Aand 5HTzAreceptorsand in consequence may influence the function of the
central nervous system associated with activation of various
serotonergic receptors

BEHAVIORAL EVIDENCE FOR THE INVOLVEMENT OF
SEROTONERGIC NEUROTRANSMISSION IN PSYCHOTOMIMETIC EFFECTS OF DIZOCILPINE
W. Zajaczkou,ski. K. Fijai, M. Mackowiak and K. Wfdzony
Institute of Pharmacology, Polzsh Academy qf Sciences, 31-343
Krakou~,12 Smgtna street, Poland.
The biochemical data indicate that non-competitive
antagonists of NMDA receptor like phencyclidine or dizocilpine may
influence the biochemical parameters characteristic of serotonergic
neurotransmission. Therefore it was of interest t o investigate
whether behavioral effects of dizocilpine (locomotor hyperactivity,
disruption of the delayed alternation task and the sensorimotor
gating), which might be indicative of its psychotomimetic properties,
are blocked by antagonists of serotonergic receptors of 5-HTIAand
5-HT2 subtype It was found that dizocilpine produced dosedependent enhancement of locomotor activity, the reduction of
prepulse-induced inhibition of the acoustic startle response and dosedependently increased the number of errors in the delayed alternation
test. All these effects of dizocilpine were significantly attenuated by
the 5-HT1.&receptor antagonist WAY 100,135 but not by ritanserin,
the 5-HT2,, receptor antagonist. Positive impact of ritanserine on the
effects of dizocilpine has been seen in the prepulse-induced inhibition
of the acoustic startle response only
The obtained results point to the important role of the 5-HT
receptors in the psychotomimetic effects of dizocilpine and suggest
that blockade of the 5-HTIA receptors might have some positive
therapeutic effects in the treatment of psychotic states They are in
line with the data indicating the involvement of serotonin in
experimental models of schizophrenia

Mediation by nitric oxide of the carbachol-induced
corticosterone secretion
Janusz Boqrcz, Anna Gqdek-Michalska, Andrzej J. Bugajski
Radoslaw Glod Anna Olowska, Jan Bugajski
Department of Physiology, Inst~tuteof Pharmacology, Polish Academy of
Sciences. Cracow. Poland
The presence of nitric oxide synthase the enzyme responsible for
nitric oxide (NO) formation has k e n found in the l~ypothalamicstructures
and the pituitary gland. Nitric oside modulates the release of CRH from the
rat hqpthalamus in vitro. This suggests a role for NO in regulating
secretion of ACTH from the wituitarv corticotrows and corticosterone from
the adrenal cortes. The role of endogenous NO in the hypthalamopituitary-adrenocortical (HPA) response to cholinergic stimulation in vivo
is not clear. The purpose of the present experiment was to elucidate the role
of endogenous NO in the HPA response to central cholinergic stimulation
in conscious rats. L-arginine, a NO donor, given in larger doses (120-150
mg/kg ip) 15 min prior to icv carbachol markedly diminished the
carbachol-induced rise in corticosterone secretion. Systemic pretreatment
with nitric oxide synthase inhibitor, Nn-nitro-L-arglnine methyl ester (LNAME) significantly raised the carbachol-elicited corticosterone response
and addition of L-arginine completely blocked'the effect of L-NAME.
A similar increase in the carbachol-induced corticosterone response was
caused by an icv pretreatment with L-NAME, lndicatlng a central site of
interaction of NO with cholinergic stimulation of the HPA response.
L-NAME is a weak inhibitor of neuronal NOS itself and must first be deestrified to Nn-nltro-L-arginine (L-NNA) to potently inhlblt a NOS
Systemic and icv pretreatment with L-NNA augmented more effectively the
carbachol-induced nse In corticosterone secretion than pretreatment with
L-NAME by clther route These results tndcate a slgnlficant ~nvolvenient
of e~tdogeriousNO In the HPA response to central cl~ol~ncrg~c.
Iiiuscannlc
rcccptor s u ~ i i ~ ~ l aTile!
t ~ o ~also
i suggest tl~eItiipor(ance of Ii~~ptlialanilc
NO
In t111s~ncd~atloii

Monday, Poster session: Neuropharmacology

REVERSAL OF BEHAVIORAL EFFECTS OF PENTYLENETETRAZOLE BY THE NEUROACTIVE STEROID GANAXOLONE
M . Beekman" J.T. Ungardb, M. Gasiorb, R. B . C a r t e f , D . Dijkstra" S.R.
Goldbergb a n d J.M. Witkinb
'Dept. of Medicinal Chemistry, Univ. Centre of Pharmacy, Groningen, The
Netherlands; bDrug Development Group, NIDA Addiction Research Center, NIH,
Baltimore, Maryland USA; 'Dept. of Pharmacology, CoCensys Inc., Irvine,
California USA.
Neuroactive steroids are naturally-occurring or synthetically-derlved compounds
with anticonvulsant, anesthetic, anxiolytlc, analgesic and hypnotlc properties. The
major site of neuronal actlvity appears to be wlth specific steroid-sensitive sites on
the GABA,receptor/chloride ionophore complex. Ganaxolone (3a-hydroxy-3Pmethyl-5 -preenan-20-one) is a synthetic neuroactive steroid protected from
metabolic attack of the 3 position The prior observation that ganaxolone appeared
to reverse the marked behavioral chances induced bv the convulsant oentvlenete,
trazole (PTZ), was systematically studled in the present study. A model to quantify
PTZ-induced behaviors is described and used to evaluate ganaxolone in comparison
with the anticonvulsants valproate, ethosuximide, clonazepam, diazepam and
phenobarbital. All compounds were compared using dose equivalents based upon
their respective ED,, values in preventing convulsions induced by 70 mgikg PTZ.
The ED,, dose and lower doses of ganaxolone prevented the observed behavioral
effects of PTZas well as its depressant effects o n locomotor activity and rearing of
mice. In contrast, the other anticonvulsants, if effective, were much less potent.
Most strikingly, most of the other anticonvulsants were incapable of preventing all
of the behavioral effects of PTZ. Only phenobarbital prevented all behavioral
effects of PTZ but only at doses 4- to 8-times the anticonvulsant ED5,,. Rather than
normalizing behavior like ganaxolone. however, phenobarbital resulted in
supranormal behavioral responses (e.g., Increases In activity). Repeated administration of PTZdid not decrease the protective efficacy of ganaxolone. The results
document the unique pharmacological profile of ganaxolone and suggest addit~onal
potential benefits from its use as an antieplleptic. Further, as behavioral effects of
PTZhave been used to model anxiety and anxiety associated with withdrawal from
drugs of abuse. ganaxolone may find additional therapeutic application in those
areas.

.

Differentiation of analgesic and thermoregulatory mechanisms in mice
selectively bred for magnitude of swim stress-induced analgesia (SSIA)
Bogdan Sadowski' and Marek Konarzewski'
'Institute of Genetics and Animal Breeding, Polish Academy of Sciences, 05-551
Jastrzgbiec, Poland; 21nst~tuteof Biology, University of Warsaw, Branch in Bialystok,
~wierkowa20B, 15-328 Bialystok.

Swiss-Webster mice were select~velybred for high and for low magnitude of
analgesia produced by 3 niin swm at 20°C, as assessed by a hot plate test (56°C). SSlA in
the high analgesia (HA) line is partially reversed by naloxone or naltrexone, and therefore
is qualified as mixed opioidlnonopioid, whereas SSlA In the low analges~a(LA) line is
resistant to naloxone, and so is nonopioid in nature Swimming in 20°C or cooler water
causes a greater hypothermia in HA than in LA mice. However if the two lines are given
different swlm parameters (water temperaturelswim duration) so as to produce equal fall in
core temperature, the magnitude of SSlA is always much higher In the HA than In the LA
line. Swim produced hypothermia was not altered by naloxone in any line.
Five mln swimming at 20°C was found to produce about 20% higher maximum
oxygen consumption in LA than in HA mice. This difference was paralleled by a lower and
higher hypothermia in the respectwe line. Fifteen min exposure to 79% heliuml21Q oxygen
(helox) mixture at -5 to O0Cproduced a pronounced hypothermia that did not differ between
the lines At -2.5"C ambient temperature in helox LA mice displayed significantly higher
maximum oxygen consumption than the concurrent Ilne.
Fifteen min exposure to ambient cold (-5°C to 0°C) in helox produced analgesia
(assessed with a hot plate test) whose magnitude, as that of SSlA, markedly differed between
the lines. This analgesia was not merely due to possible stressful action of the helox
exposure itself, because wlth increasing ambient temperature up to +20°C the magnitude
of hypothermia and analgesia decreased to very low values The helox produced analgesia
was partially antagonized by 10 mgjkg of naltrexone hydrochloride in HA but not in LA
mice. Neither was the hypothermizing effect of helox exposure or maximum oxygen
consumption In helox modified by naltrexone.
It is suggested that selective bidirectional breeding of mice for divergent magnitude
of SSlA has also modified the animals' metabolic responsivity to ambient cold. The two
tralts are possibly controlled by a common genetic mechanism. The hypothermizing effect
of swimming, rather than the nonthermal component of swim stress appears essential In
producing SSlA In the selected mouse lines. Whereas the breeding strategy has affected both
the opioid and the nonopioid pain inhibitory system(s), the seleclion produced
thermoregulatory and metabolic changes depend on 8 nonopioid mechanism.
Supported by o
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I h T E R A C T l O h O F 4 D E h O S I h E 4 h D A T 11 4 G E h T S O h S E I Z U R E
THRESHOLD I h MICE
J Tchekalarova and \ G e o r g ~ e v
Lab E x p ~ r l r n ~ n t aPs\chopharmacolog\
l
Inst~tute o f Ph\s~olog\ Bulganan
Acadern~o f S c l e n c ~ s 11 13 Sofia Bulgarla
P T Z (10 mgicrn ) \%as~ n f u c ~Into
d the lateral t a l l \Ltn at a rate o f 0 005 cm , s
The selzure threshou for each consecutl\e phase ( e u c ~ t a t ~ o clonus
n,
and tonlc
seizure) \\as ~ x p r e s s e da s cm' of the tnfi~sedsolut~on 4 T I1 ( 1 pg) and C P 4 ( I
pg) s~gnlficantl\ increased the P T Z selzure threshold \\hlle t h e ~ rrespectlbe
antagonists D u P 7 i 3 (100&))
PD123319 (5pg) and 8-p-SPT (100pg)
d ~ c r e a s e d t h i threshold Pretreatment of DuP753 as \\ell a s PD123319
antagonizid thc ~ f f e c of
t C P 4 Adenosine 41 receptor antagomst 8-p-SPT also
blocked thc lncreaslng effect o f A T I1 on PTZ s e ~ z u t ethreshold C o m b ~ n a t ~ oonf
l n ~ f f e c t l c dose
i
of A T IT (o I pg) and C P 4 ( I pg) lead to pronounced Increase
of the P T Z threshold I L A T 11 potentlatcs the effect o f CPA
Taken together the results shon close ~ n t e r a c t ~ obetneen
n
both A T I1 receptor
s u b t ~ p e s( A T and A T ) and adenostne A I receptor on the r e g i ~ l a t ~ oof
n the
scizure threshold
4ckno\\led~zments Thls \\ark \ \ a s supported b\ EC througn the
COPERNICUS programme contract No C I P 4 C T 94-0239 and b\ Grant L526 from the \atlonal Fund S c ~ e n t ~ fResearch
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at the Bulganan M m s t r q o f
Education Sclence and Technolog\

EFFECTS OF SEROTONIN (5-HTl) RECEPTOR AGONISTS AND
NITRIC OXIDE ON NEUROGENIC BLOOD FLOW RESPONSES IN
THE DURA MATER OF THE RAT
Pawlak M., Menlinger K., Zehnter A., Hotta H., Suzuki A,, Schmidt R.F.
Department of Physiology, University of WWburg, 97070 WWburg,
Rontgenring 9, Germany
Severe headaches such as migraine pain are thought to result kom the
neurogenic inflammation of the meninges, in particular the dura mater
encephali. Hyperemia, an important element of neurogenic inflammation
can experimentally be elicited in the rat dura mater through local electrical
stimulation, while the dural arterial flow and its changes are monitored
using laser Doppler flowmetry. Reproducible increases in arterial flow
were evoked by electrical stimulation (0.5 ms pulses of 7.5-15V at 5-10 Hz
for 30 s) close to the sagittal superior sinus in anesthetized rats. These
responses could be blocked by local anesthetics and dosedependently
inhibited by topical administration of the calcitonin gene-related peptide
antagonist CGRP,,, but not by the NKI antagonist RP 67580. The
serotonin (5-HT,) receptor agonists sumatriptan (5-HT,, agonist) and
CP 93,129 (5-HT,, agonist) attenuated the basal flow and the stimulated
flow increases at high doses by 20%. The nitric oxide (NO) synthase
~nhibitorL-NAME decreased the basal flow by 30% and the stimulated
flow by 50% after systemic but not after local administration. We conclude
that the stimulated dural arterial flow is neurogenically mediated by the
release of neuropeptides from perivascular trigeminal afferent nerve fibres.
The main neuropeptide involved is probably CGRP but not substance P.
5-HT, receptor agonists, which have been shown to block neurogenic
plasma extravasation, inhibit the stimulated flow only at high doses. NO
that is presumably released from endothelial cells seems to be tonically
involved in the dural arterial flow.
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EFFECT OF IBMX ON MELATONIN PRODUCTION IN
EMBRYONIC CHICK PINEAL CELLS
M. Mackova, D. LamoSovi
Institute of Animal Biochemistry and Genetics, Slovak Academy
of Sciences, Ivanka pri Dunaji, Slovakia
Melatonin production in pineal glands and pineal cells isolated
from 19-day-old chick embryos is rhythmic - it is high at night and
low during the day in vifro. Cyclic AMP is involved in control of
melatonin synthesis in the chick. Agents increasing cyclic AMP
levels,
such
as
an
inhibitor
of
phosphodiesterase
3-isobutyl-1-methyl- xanthine (IBMX). acutely increase melatonin
output in postnatal period.
In the pilot study the effects of IBMX in two concentrations
and 5 x 10-j mol.1-I) on melatonin production in pineal
(5 x
glands isolated from 19-day-old chick embryos were tested during
both the dark and light phases of the LD (12:12) cycle. For the
subsequent experiments only the higher dose was used, since only
this one was effective. The effects of 3, 6, 9 and 12 hour treatment
with IBMX on melatonin production of cultured pineal cells were
measured. IBMX was supplemented to the medium at the end of the
dark phase of the LD cycle. or subjective dark phase of DD or LL,
respectively. After the treatment, melatonin production of pineal
cells without IBMX was measured for next 3 , 6 , 9 and 12 hours.
IBMX stimulated melatonin production immediately after the
treatment in cultured pineal cells in both DD and LL conditions.
There was a stimulatory post-effect of IBMX on melatonin
production under LD and LL conditions. Melatonin response to
IBMX was affected by the length of treatment. Our data suggest that
IBMX increases melatonin synthesis in cultured pineal cells isolated
from 19-day-old chick embryos.

The new line of rats selectively bred for high ethanol
consumption: Biochemical and behavioral studies.
W. Dyr; J. ~zierzkowska';K. 1winska2; P. ~rzascik'; A.
~itanowska';W. Kostowski.
Dept. Pharmacol. Inst. Psychiatry & Neurol., Warsaw.
1
Dept. Gen. & Exp. Pathol. Med. School, Warsaw and
2
Dept. Pharmacol. Med. School, Warsaw.
Selectively breading of Wistar rats for the voluntary
ethanol (EtOH) consumption is being camed out. Eleven
generation have been achieved of (EtOH) Warsaw High
Preferring (WHP) (absolute EtOH intake 5.0-11.0
gkgl24h and EtOH Warsaw Low Prefemng (WLP) lines
(less than 1.0 gkgl24h EtOH intake). The mean duration
of sleep induced by 5.0 g k g EtOH I.P. was 162.2 min and
184.6 min in WHP and WLP rats respectively (p<0.05) but
no difference in the tolerance was noted. Administration of
low and moderate doses of EtOH (0.25 and 0.5 g k g I. P.)
produced similar reduction in locomotor activity in WHP
and WLP rats. The blood EtOH concentration after i.p.
administration of 2.0 g k g EtOH reached significantly
higher values in WLP as compared with WHP rats.
Biochemical study has revealed marked differences
between two lines in the brain monoamines concentration
in striatal 5HT, SHIAA, dopamine and DOPAC as
compared with WLP rats but the opposite effect was
observed in the septa1 area. In general, the results show a
marked differences between two lines in the EtOH
bioavailability and the concentration of brain
neurotransmitters.

EFFECT OF

KB-2796 ON PHOSPHOLIPIDS

AND LIPID

UAR&ILA. INSTITUTE OF UEUROBIOLOGY, SLOVAK
ACADEUY OF SCIENCES, KOSICE,SLOVAK REPUBLIC
The effeot of a oaloium ohannel blooker,
(KB-a7961
on
ieohemia/reperfusion- induaed
changes of phospholipids (sphingonyeline-Sn.
phosphatidyloholine-PC, phospahidylserine-PS,
diaaylglyoerol
and phosphatidio aoid-DG+PA,
phosphatidylethanolamine-PE),
phoephatidyl
inoeitol-PI, and
1 ipid
peroxidation was
investigated. Spinal aord ieohemia was induced
by abdominal aorta ligation just below left
renal artery.
KB-a796 (aOmg/kg, i . p. ) was
administered either a/ 10min before 30min
ieahemta, ,b/ 1Omin before isohemia and 6Omin
of reperfwion, or,
a/ immediately after
imohemia. C a l o i w blooker administered before
isahemia/reperfusion was
shown to inhibit
inarease in lipid peroxidation produots in
homagenates of L4-St segments of spinal aord
subjeoted to isohemia/reperfusion to the level
olose to oontrols. Signifioant deorease of SU
and DG*PA levels was deteoted when KB-a796 was
applied
before ieahemia.
KB-a796 reduoed
postisahemlo ohanges in SU, PC and PI when
given 10 Bin before ieahemia/reperfusion, and,
SU, PC and DG+PA when administered immediately
after isohemia. The present data indioate,
that
KB-2796
oan
effioiently
influenoe
isahemia/reperfusion-induoed alterations of
some membrane-bound phospholipids and produats
of lipid peroxidation.
Supported by Grant a/1104/94 from the Slovak
Academy of Soienoes.

5,7-DIHYDROXYTRYPTAMm
LESION DOES NOT
AFFECT ETHANOL-INDUCED DISCRIMINATIVE AND
AVERSIVE STIMULUS EFFECTS IN THE RAT.
W. ~ostowski',', K. 1winska2, J. ~iaseclu',P. Bienkowski'
'Istitute of Psychiatry and Neurology, Dept, of Pharmacology and
Physiology of Nervous System, Al. Sobieshego 119, Warszawa;
2 ~ e d i c aSchool
l
of Warsaw, ul. Filtrowa 30, Warszawa
Both animal and human studies indicate an important role of brain
serotonergic pathways in ethanol drinlung behavior. Generally, an
inverse relationship between EtOH drinlung and central
serotonergic function has been postulated. In the present study, we
examined the effect of 5,7-DHT lesion on ethanol-induced
discriminative stimulus effects and taste and place aversion
conditioning. Central biochemical analysis revealed that 5,7-DHT
(250 pg per rat) produced marked and selective depletion of 5HT
in the hippocampal formation and the limbic forebrain.
Ethanol-induced discriminative stimulus control was unaffected by
the lesion. S~milarly,neither ethanol-induced conditioned taste
aversion nor conditioned place aversion was influenced by
5,7-DHT administration. These results suggest that central 5HT
neurons are not primar~ly involved in the discriminative and
aversive stimulus effects of EtOH in the rat. Therefore, it appears
that 5HT agonists and antagonists may influence EtOH drinlung
through other mechanisms then affecting ~ t s aversive and
discriminative stimulus effects.
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ICS205-930 a 5-HT3 RECEPTOR ANTAGONIST AND
VOLUNTARY ALCOHOL INTAKE BY SHUNTED RATS.
W.A. Fogel, J. Pawlak*, M. Karwowski* and C. Maslinski
Institute of Biogenic Amines, Polish Academy of Sciences, Lo&;
*Surgely and Liver Diseases Clinic, University School of Medicine,
Wmsaw
Rats with portocaval anastomosis (PCA) exhibit increased
preference for alcohol (Fogel et al. 1991; 1997). It has been
hypothesized that drugs of abuse produce reward through a
stimulation of dopaminergic transmission @i Chiara & Imperato,
1986) grid that permissive role in drug-induced stimulation of
dopaminergic firing plays serotonergic transmission via 5-HT3
receptors (Carboni et al. 1989). The studies were conducted to check
whether ICS 205-930, 5HTs selective antagonist, could reduce the
increased voluntary alcohol intake when administered to PCA rats.
PCA and sham operated Wistar rats 1 and 2 months following the
surgery were used. Animals were caged individually and had free
access to tap water and 10% ethyl alcohol. ICS 205-930 was given
for 6 days(100 p g k g i.p.,twice daily).Treatment was proceeded and
followed by 3 days control periods. Neither during the treatment nor
during the subsequent 3 days significant changes either in alcohol or
the total volume of consumed124 h fluids occur, suggesting that in
PCA rats 5HT3 receptors may not be involved in the development of
an increased preference for alcohol.

DOES OPIATE RECEPTOR BLOCKING
ACTUALLY REDUCE ALCOHOL DRINKING
Anna Stasiak and W. Agnieszka Fogel,
Institute of Biogenic Amines, Polish Academy of Sciences, Lcdz, Poland
In rats liver damage leads to an increased voluntary alcohol intake.
Experimental and clinical data indicating that opioid antagonists reduce
alcohol consumption prompted us to examine whether chronically given
naloxone could modii enhanced preference to alcohol in animals with
hepatic imufliciency. Wistar rats with thioacetamide-induced liver
cirrhosis and their untreated counterparts were used. During experiment
rats were housed individually in metabolic cages with 12-hour light-dark
cycle (lights off 7.00 p.m.). They were offered a choice between 10%
ethanol solution and tap water and had also 6ee access to food. The
amounts of consumed fluids and food as well as excreted urine volume
were monitored daily. During first 3 days of experiment when animals
have not received any drug the mean amount of alcohol consumed per
day per kg of body weight was 7.41k1.34 (n=8) for TAA-cirrhotic vs
0.5710 91 (n=6) for control rats. The correspondiig daily urine excretion
was 20.7116.78 ml and 12.4413.44 ml, respectively. Naloxone, 10
mgkg b.w., was given by s.c. injection at 7.00 p.m. for 10 consecutive
days. The results show that upon treatment TAA rats tended to take less
alcohol. However, there was a sigmficant decrease in total fluid intake.
The reduction in consumed fluids appears to be primarily due to
decreased water ingestion (by 45%). In both groups, TAA and control,
naloxone sigmficantly suppressed urine excretion - by 50% (10.5912.31
ml) and 30% (8.25k1.53 ml), respectively. In control animals no hrther
differences were found in response to naloxone treatment. In conclusion,
present study indicates that chronic naloxone decreases total fluid intake
whilst per cent contribution of consumed ethanol remains constant
throughout the examined period. The antidiuretic properties of naloxone
have also been noted by others.

References:
Fogel et al. Agents Actions, 1991,33, 150
Fogel et al. Alcohol. Clin Exp Res, 1997, in press
Di Chiara & Imperato. J Pharmacol Exp Ther 1986, 239,219
Carboni et al.. Ew J Pharmacol 1989,164,515

DOPAMINE D-3 ( AUTO ) RECEPTORS IN MEDIATION
O F THE REINFORCING EFFECTS O F ETHANOL
Vledirnlr P. Grlnevfch
Institute of Biochemistry, Acad. Sci. of Belarus, Grodno, Belarus
It seems c o n v i n a that ethanol shares with other addictive drugs
the ability to enhance the mesolimbic doparnine ( DA ) neurotranmission. Release of DA in dopaminergic neurons projecting to the
striaturn and n.accurnbens is controlled by negative feedback action
of presynaptic receptors including D-3 (auto) receptors, Throughout
the experiments on rats it was observed that the taking of ethanol
causes the changes in the density and the a f h i t y of D-3 sites in the
striatam. Using the radioligand bintechnique it was found that a
minor DA metabolite salsolinol ( SAL, a product of condensation
between DA and pyruvic acid or acetaldehyde ), which endogenous
level being influenced by ethanol, impacts on interaction of DA
with autoreceptors. The ability of SAL to displace 3
~ from - D-3 ~
binding sites is characterized by value of ED 25 to be appr. 0.1 pM.
It was also observed m v ~ v othat the interaction of DA with D-3 receptors was slgruficantly decreased following the SAL i.p. injection,
20 m&: B ,
were 45f l , 8 5 f 12 and 1 0 8 B after 30,60 and 120
min, accordingly, vs 1 4 4 s fmoleslmg of protein in control. These
own data are in a good agreement with the recent findings that RSAL locally administered into the brain with a microdialysis probe
exerts a marked and repetitive stirnulatory influence on DA release
in various bmin regions. The dimhution of control of DA release
via the inhibition of D-3 receptors with SAL is considered to explain the stirnulatory effect of ethanol on DA overflow in the
6 t u m and n.accumbens as a proposed mechanism for the reinforcing properties of ethanol..
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Poster session - Glia
C h a r a c t e r i s a t i o n of the NFAT ( N u c l e a r F a c t o r o f A c t i v a t e d
T c e l l s ) t r a n s c r i p t i o n f a c t o r f r o m g l i o m a cells

Grazvna Mosieniak, Beata Pyrzynska, Bozena Kaminska
Nencki Institute of Experimental Biology, Pasteura 3 st., Warsaw
T h e N F A T ( N u c l e a r F a c t o r of A c t i v a t e d T cells)
transcription factor i s essential for cytokine production d u r i n g
t h e i m m u n e r e s p o n s e . T h i s t r a n s c r i p t i o n f a c t o r c o n s i s t s of
c y t o p l a s m i c p r o t e i n b e l o n g i n g t o NFAT/Rel f a m i l y a n d AP-1
complex. T h e f o r m a t i o n of a c t i v e t r a n s c r i p t i o n f a c t o r i s i n h i b i t e d
b y t h e i m m u n o s u p p r e s s i v e d r u g - cyclosporin A (CsA), w h i c h
p r e v e n t s d e p h o s p h o r y l a t i o n of N F A T p r o t e i n a n d i t s m i g r a t i o n t o
t h e nucleus.
I n o u r s t u d i e s , u s i n g W e s t e r n blo: a n a l y s i s a s w e l l a s
i m m u n o f l u o r e s c e n c e detection, w e d e m o n s t r a t e d t h e p r e s e n c e of
t h e c y t o p l a s m i c c o m p o n e n t of N F A T - N F A T C l , i n r a t C 6 g l i o m a
cells. Gel-shift a s s a y r e v e a l e d t h e p r e s e n c e of N F A T D N A
binding activity i n nuclear extracts from proliferating glioma
cells a n d i t s d i s a p p e a r a n c e a R e r C s A t r e a t m e n t . A n o t h e r
c o n s e q u e n c e of C s A t r e a t m e n t w e r e c h a n g e s i n t h e m i g r a t i o n of
N F A T C l p r o t e i n i n t h e SDS-gel. T h e s e c h a n g e s could reflect
t r a n s i t i o n of N F A T C l f r o m d e p h o s p h o r y l a t e d t o p h o s p h o r y l a t e d ,
nonactive form.
T r e a t m e n t of t h e s e cells w i t h C s A i n d u c e d a p o p t o t i c cell
d e a t h w h i c h w a s m a n i f e s t e d b y cell body s h r i n k a g e a n d l o s s of
e x t e n s i o n s , c o n d e n s a t i o n of c h r o m a t i n , n u c l e a r d e f o r m a t i o n a n d
D N A f r a g m e n t a t i o n . W e f o u n d a c o r r e l a t i o n b e t w e e n l o s s of
N F A T a c t i v i t y a n d a p o p t o t i c cell d e a t h .
O u r r e s u l t s d e m o n s t r a t e f o r t h e f i r s t t i m e t h e p r e s e n c e of
T cell specific t r a n s c r i p t i o n f a c t o r - N F A T i n a s t r o c y t e - d e r i v e d
cells a n d s u g g e s t t h e possible i n v o l v e m e n t of t h i s f a c t o r i n t h e
r e g u l a t i o n of cell s u r v i v a l .

NONOVERLAPPING PATTERNS O F EARLY Jun AND c-Fos
NEURONAL AND ASTROGLIAL ACTIVATION FOLLOWING
NEOCORTICAL INFARCTION.
M. SKUP, M. ZAREMBA AND D. TORZEWSKA,
NENCKI INSTITUTE O F EXPERIMENTAL BIOLOGY, WARSAW.
Multiple studies implicate inducible transcription factor c-Jun in apoptotic neuronal
death; less numerous studies present evidence for its role in regenerative processes.
JunB has also been proposed to participate in neuronal death. In the present study
we were interested in discovering weather two different neuronal populations that
die after devascularizing infarction of the neocortex: cortical neurons, degenerating
via an unknown mechanism, and thalamic neurons dying presumably via apoptosis
(Soriano et al., Neuroreport 7, 1993) are induced to express and translocate Jun
proteins. In order to verify the possibility that Jun induction is accompanied by
activation of Fos family of proteins, c-Fos expression patterns were investigated.
The immunocytochemical study was carried out on adult, Wistar, male rats, 0.5h,
1.5h, 3h and 6h following unilateral cortical infarction. Naive and sham-operated
animals served as controls. c-JuniAP-1 and c-Fos(4)X polyclonal antibodies (1:300,
Santa-Cruz) and ABC Vectastain kit were used. Under normal physiological
conditions (control rats) differential, partially overlapping patterns of Jun and c-Fos
neuronal imrnunoreactivity (IR), and exclusively Jun astroglial IR was detected. In
the neocortex Jun and c-Fos were localized within neuronal perikarya and proximal
dendrites with the most extensive labeling of pyramidal (layer V) neurons. In the
subcortical structures Jun IR was restricted to striatal magnocellular, septal, and
reticular but not thalamic neurons, while weak c-Fos IR was widely distributed.
Injury caused strong, perikaryonal, but also nuclear Jun IR induction within
infarcted area. On the contrary, no c-Fos IR induction within infarction occured. In
the remaining cortex no Jun IR induction was found, while intensification of c-Fos
perikaryonal staining at 0.5h was followed by nuclear induction 1.5hpostlesion. At
3h and 6h, most cortical areas were recruited for c-Fos nuclear expression. No
neuronalchangesinthe contralateral cortexand subcortical structures weredetected,
but enhancement of Jun IR in the cytoplasm of astroglial perikarya and processes
withinlesionproximity was discovered. Results suggest Junbut not Fos involvement
in immediate postinjury responses in neurons destined to die within infarcted area
and point to the possibility of AP-1 Jun homodimeric complexes formation in these
neurons. Experiments aimed to establish later Jun and Fos responses are in
progress. Supportedby the KBN grant to Nencki Institute and KBN grant #I030 to M.Skup

TEMPORAL PROFILES OFASTROGLIAL NERVE GROWTH FACTOR AND
INTERLEUKIN-1BETA IMMUNOREACTIVITIES IN THE HIPPOCAhlPUS
AFTER TRANSIENT GLOBAL CEREBRAL ISCHEMIA IN RATS
0. ORZYLOWSKA1,M. ZAREMBA', S. JANUSZEWSK12,
B. ODERFELD-NO\VAK1 AND M. MOSSAKO\VSK12
NENCKI INSTITUTE O F EXPERIMENTAL BIOLOGY1 AND MEDICAL
RESEARCH CENTER', POLISH ACADEMY O F SCIENCES, WARSAW
It has been demonstrated that treatment with nerve growth factor (NGF) can
ammeliorate delayed neuronal death after ischemia, however the role that endogenous
pool of NGF plays in ischemia is not clear. Several recent studies report that astrocytes
have the ability to produce NGF under a variety of patholog~calconditions.This opens
apossibility that astroglial neurotrophic activity may play a role in protecting neurons
against degeneration, also in ischemia. On the other hand, the action of a known
Inducer of.NGF, a proinflammatory cytokine - interleukin I-beta(1L-lbeta) rvhlch 1s
induced by ischemic insult, was proposed to result also in neuronal degeneration
The aim of our study was to investigate the effect of transient complete cerebral
ischemia induced by cardiac arrest upon the changes and cellular dlstributlon of the
NGF and IL-lbeta immunoreactivities in the hippocampus 1.3,7 and 13 days after
recirculation. We also aimed to study the relation between these changes and the time
course and extent of degeneration of pyramidal neurons in C41 layer. known to be
especially vulnerable to ischemic insult.Inimunoreactwit~esof NGF, IL-lbeta. and
glial fibrillary acidic protein (GFAP)-an astrocytic marker were investigated on free
floating sections using a standard avidin-biotin procedure. Microglial reaction was
monitored by lectin binding.Increased staining and number of astrocytes were
detected already after 1 day in all layers. Later on the reaction became more intense
The strongest reaction \+,asobserved at 14th day, especially in the CAI sector
The increase in IL-lbeta in non neuronal cells was visible already at first day after
resuscitation, and that of NGF follorved, being well expressed at the 3rd day.
The strongest intens~ficationof both reactions \+,asobserved at 13th day being most
evident in C41 sector. Both regional and temporal profiles of NGF and IL-lbeta
resemble closely that of GFAP changes pointing to thelr astrogllal ongln. In add~tion.
the double immunostaining technique alloived to exclude microglia as a source of
both parameters. No clear cut relations \+,ere observed between the extent of
degeneration of pyramidal cells I n CAI layer and lntens~ficationof NGF and IL-l beta
reaction in astrocytes suggesting a delicate balance between neuroprotective and
neurodegenerati\e actions of NGF and IL-1beta. respectively.

INTRACEREBRAL INJECTION O F INTERFERON GAMMA
SUPRESS T H E ASTROCYTE PROLIFERATION IN T H E BRAIN O F
ONE-WEEK-OLD RAT. A DOSE-DEPENDENT ACTION.
Rafal Pawlinski and Knysztof Janeczko
Department of Neuroanatomy, Institute of Zoology, Jagiellonian University,
Ingardena 6, 30 060 Krakow, Poland, e-mail jane@zuk.iz uj.edu.pl
Interferon gamma (FNy) is well known as a key factor inducing
idammatory changes in the injured brain. However, m v ~ h oinvestigations
show that t h s cytokine may elicit various behavlour of cells at different
developmental stages or derived from different species The present study
examines the i d u e n c e of FN-fon the astrocyte proliferation in the rat b r a n
injured within the early period of postnatal development.
Six-day-old male rats received a mechanical lesion in the left cerebral
hemisphere which was followd by immediate injection of It11 of recombinant
murine IFNy into the lesion site. Three concentrations of F N y were applied.
5, 50 or 500 Ulpl. One or 2 days after the injury the rats w r e injected with
3~-thymidineand sacrificed 4 hours after the inject~on Thereafter, brain
sections w r e immunostained for glial fibrillary acidic protein (GFAP),
subjected to autoradiography and examined microscopically to record numbers
of GFAP-immunopositive astrocytes labeled with 3~-thymidine.In the IFNyinjected rats, a statistically significant decrease in the intensity of reactive
astrocyte proliferation mas revealed. On day 1 after injury the intensity of
astrocyte prolferation showed strictly dose-dependent changes. On day 2,
however, this dependence mas less expressed. Relations betwen the astrocyte
reactivity and the developmental stage h e n the brain was injured and IFN-finjected are discussed The results represent the first In vlvo evidence of a
dose-dependent action of IFNy on the astrocyte proliferation in response to
injury

Supported by the Foundat~onfor Pol~sh Sc~ence (grant 18 94) PECO
Program (grant ERBCIPDCT930410) and BlV1j 95
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THE PROLIFERATIVE RESPONSE OF MICROGLIA TO INJURY IN
THE RAT BRAIN AT DIFFERENT STAGES OF POSTNATAL
DEVELOPMENT
Marek Ziaja and Krqsztof Janeczko
Department of Neuroana!omy,
Institute of Zoology, Jagiellonian University,
Ingardena6,30 060 Krakow, Poland e m l : nqa@cyf-kr.edu.pl
Reactwe transformations and prohferation of microgha are frequently r q a e d as
the earliest phenomena characteristic to the process of pthaumatic scar formation
i n the injured central nervous system H o m e r , agedependent changes in the
spatlotemporalpattern of injury-induced microghal proliferation are still a M
y
explored research area. To exanune the development of microgl~alreactivity, a
mechanical injury was inflicted to the left cerebral hemisphere i n rats of four age
groups. nevkmrns, 6, 14 and 30 day-old Proliferating cells w r e labeled with
[Qthymdine lnjected at different time intervals followng the lnjury Brain
sectlons w r e prooessed for lectin BSI-B4 histochemistry and subjected to
autoradiography. Dunng microscopical observations autoradiographically- and
lectin-labeled macrophages and three morphological types of microglial cells w r e
diamgushed Numbers and and locations of the cell types within the injury area
w r e recorded separately Profiles of injury-induced changes i n the total number of
prolifelectin-lateled cells as wll as changes in their distribution i n different
age groups w r e analysed and comparedwith each other.
The results suggest that the microghal proliferative response to injury cannot be
regardedas proportional to the developmental progress of the brain but i t &splays
quantltauve and qualitatwe feahlres typical to different developmentalstages.

Supported by the Foundatron for Polrsh Science (grant 18/94).PECO
Program (grant ERBCIPDCT930410) and BW15'95.
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Reaction of microglial cells and lymphocytes after 1methyl-4-phenyl-I,2,3,6-tetrahydropiridine
intoxication in mice.
I.Kurkowska-Jastrzgbska, M.Kohutnicka,A.Wronska,
A.Czlonkowska*,A.Cztonkowski
Department of Pharmacology Medical Academy, Warsaw; lnstitut
of Psychiatry and Neurology*, Warsaw.
I-methyl-4-phenyl-l,2,3,6-tetrahydropiridin(MPTP) intoxication leads to
a quite selective damage of the dopaminergic neurons in the nigrostriatal
pathways in several species lncludlng mice. In the previous study we
observed microglial and astroglial reaction from the first day after MPTP
treatment. Glial response to any insult of the central nervous system (CNS)
is a common reaction observed in many brain pathologies and research
models They seem to be involved In the pathogenesis of many processes,
for example, antigen presentation to the lymphocytes in SM and its model
EAE, production of 0-amylo~din Altzheimer disease. In the present study we
examine the activation markers of microglia and lymphcytes presence to
invest~gate gllal and immunocompetent cells engagement in the
neurodegeneration followlng MPTP treatment.
Brains' sections were stained for CR3 and FA11 as the activation
markers of microglia, for MHC class II antigens. GFAP (a marker of
astrocytes) and TH (a marker ofthe dopamlnergic cells). T-lymphocytes were
estimated using antibodies to CD3, CD4 and CD8 antigens.
Significant decrease in the number of dopaminergic neurons in SN was
observed from the dav 4 to the end of the studv. The activation of microglia
was seen from the 12day In the striatum and irom the 2nd day in SN. The
reactlon achieved the maximum on 2 and 3 day and than diminished. There
were observed tvo~cal m 0 r ~ h 0 l 0 9 i ~ achanges
l
of the cells: larger cell's
bodies, shorter irbcesses a'nd Increase of 5 ~ and
3 FA11 stainkg. MHC
class II posit~vemicroglia and astrocytes were observed on days 3 and 7 to
the end of the study. Lymphocytes infiltration started from the 2nd day
followlng MPTP administration and was seen till 14th day. The majority of
the T-cells there were CD8+ cells but CD4+ cells were always present too.
The early actlvat~onof microglia after MPTP intoxication suggests some
role of this cells in the pathogenesis of neuronal damage. The presence of
MHC class I1 antlgens on the glial cells and the lymphocytes infiltration may
indlcate some ~mmunologicalsurveillance during this process.

Poster session - Electroencephalography and evoked potentials
CHOLINERGIC-GABAergic
MODULATION OF SCN
EVOKED FIELD POTENTIALS IN THE RAT IGL.
M. H. Lewandowski and T. Blasiak
Department of Animal Physiology, Jagiellonian University,
Ingardena 6, 30-060 Krak6w POLAND.
The intergeniculate leaflet (IGL) is an important component
of the mammalian circadian system which integrate photic and
nonphotic information to modify pacemaker function. Arousalrelated processes form nonspecific systems can enhance the
neuronal responses to light of ventral LGN cells including the IGL.
Our previous experiments indicated that the amplitude of the SCN
evoked potentials in IGL is significantly reduced after laterodorsal
tegmental nucleus (LDTg) stimulation. In the present study we have
investigated the effects of muscarinic agonist and anticholinestarses
on the SCN evoked field potentials in the IGL. The experiments
were conducted in anesthetized rats. IGL responses were evoked by
electrical stimulation of the SCN. Additional, stimulation electrodes
were inserted into the LDTg to induce cholinergic influence on the
IGL activation. The evoked potentials was significantly reduced
after LDTg stimulation. The same effect was observed if we
administered muscarinic agonist and anticholinestarses instead
LDTg stimulation. But in this case the inhibitory effect was more
express. These findings confirm our previous results and suggest a
strong neuronal integration between LDTg and IGL. Because nearly
all, of the neurons in the IGL are GABA-producing and GABA is
the principal neurotransmitter of the circadian system we suggest
that this cholinergic inhibitory effect is mediated by GABAergic
neurons located in IGL. However, we can not to exclude that after
LDTg stimulation we activate GABAergic neurons presented also
in LDTg.
Support: KBN grant No PB4 18/P04/96/10.

PEDUNCULOPONTINE TEGMENTAL NUCLEUS IS
IhVOLVED IN GENERATION OF HIPPOCAMPAL
THETA RHYTHM
Anita Nowacka, Weronika Trojniar, Juliusz Tokarski
Department of Animal Physiology, University of G d d s k , 24
Kladki St., 84822 Gdarisk, Poland
It is well documented that the pedunculopontine tegmental
nucleus (PPN) is involved in various waking-sleep phenomena
including cortical desynchronization, REM-sleep generation and
PGO spikes. Recently, it was found (Vertes et al., 1993) that
cholinergic stimulation of PPN evoked theta activity in the
hippocampus in rats. The objective of the present experiment was
to assess the relative importance of PPN in generation of theta
rhythm by studylng the effect of PPN inactivation on sensory
stimulation-elicited theta.
The experiment was done on urethane anaesthetized male
Wistar rats implanted with hippocampal recordmg electrode and
unilateral PPN cannula. Fairly robust theta activity was elicited
by tail-pinch in urethanized rats. Then, 1p1 of 20% procaine was
injected through the PPN cannula and tail stimulation was applied
again in 10 min intervals. It was found that sensoryeticited theta
completely disappeared for up to 30 min after intra-PPN procaine
injections. It recovered after the drug washed out. The effect was
anatomically specific and confined to the PPN area.
The results indicate that the PPN may be one of the key
brainstem structures regulating hippocampal theta activity.
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THE EFFECT OF PROCAINE INJECTED INTO THE MEDIAL
SEPTAL AREA ON THE HIPPOCAMPAL CARBACHOLINDUCED RHYTHMICAL ACTIVITY.
Barbara Eckersdorf, Henryk Gotqbiewski, Marcin Blaszczyk,
Robert Grabowski and Jan Konopacki
Department of Neurobiology University of Lodz,
Rewolucji 1905 No 66, 90-222 Lodz, Poland
In the earlier study we demonstrated for the first time that
intrahippocampal injections of carbachol (CCH) in the cat produced
two distinguished patterns of well synchronized rhythmical activity.
One - slow theta rhythm (3-6 Hz) and second - rhythmical activity
(7-15 Hz). The pharmacological profile of these two CCH-induced
patterns reveals that both are M-1 cholinergic (locally antagonized
by atropine, pirenzepine but not gallamine).
The present investigation was undertaken to assess the role of the
medial septal area (MS) in the generation of CCH-induced
hippocampal EEG activity. Microinjection of procaine (local
anesthetic) bilaterally into MS abolished slow theta rhythm. It was
without any effect on the fast hippocampal activity. These results
revealed very pronounced difference between two patterns of
rhythmical activity obtained by CCH injections into the
hippocampal formation in the cat.
Neuronal mechanisms responsible for these two distinct CCHinduced EEG patterns are discussed.

THE EFFECT OF PROCAINE INJECTION TO
HIPPOCAMPAL FORMATION AND ENTORHINAL CORTEX
ON THETA RHYTHM RECORDED FROM THESE
STRUCURES.
Marcin Blaszczyk, Barbara Eckersdorf, Henryk Golebiewski,
Robert Grabowski and Jan Konopacki
Department of Neurobiology University of Lodi,
Rewolucji 1905 No 66, 90-222 Lodz, Poland.
It is well established that the hippocampal formation (HPC) and
entorhinal cortex (EC) are capable of independent generation of
theta rhytm in the mammalian brain. In the present study we
examined the effect of HPC or EC administration of the local
anesthetic - procaine on spontaneous theta rhythm locally recorded
in the freely moving cat.
We found that the intrahippocampal injection of this local
anesthetic resulted in abolishing of theta rhythm, both in HPC and
EC. This effect was found to be reversible: recovery of theta was
usually observed after IS - 30 min. from the injection.
Administration of the procaine into EC abolished theta rhythm only
recorded in this structure (time course of recovery did not exceed 30
min). However, the same procedure had moderate effect on HPC
rhythmical activity: it diminished only amplitude of theta recorded
in this structure.

EFFECT OF PROCAINE INJECTIONS INTO
HYPOTHALAMUS POSTERIOR ON THE
SPONTANEOUS THETA RHYTHM RECORDED
IN THE FREELY MOVING CAT.
R. Grabowski, M. Blaszczyk, B. Eckersdorf,
H. Gokgbiewski and J. Konopacki.
Department of Neurobiology, University of Lodz,
Rewolucji 1905 No 66, 90-222 Lodz, Poland.
Theta rhythm is the largest, well synchronized and most
prominent waveform generated in the mammalian limbic system.
The main structures involved in the production of this activity are
hippocampal formation (HPC) and entorhinal cortex (EC). As we
demonstrated in previous experiments theta rhythm can be also
recorded from the posterior hypothalamic area (Hpt) in the cat. The
hypothalamic region actively involved in production of spontaneous
theta in the cat has recently been mapped in our laboratory.
In the present study we extended our earlier observations
concerning Hpt as a region not only involved in transmission of
tonic and phasic pulses from the brain stem, but also actively
generating local theta activity. The aim of experiments described
here was to examine the effect of procaine injections into Hpt on
theta rhythm recorded simultaneously from HPC and Hpt in freely
moving cats. We found that procaine administrated to Hpt
completely abolished theta in HPC and Hpt. This effect was
reversed after 10 - 15 min. The role of Hpt in neuronal system which
originates in the brain stem and responsible for the production of
theta in the limbic cortex is discussed.

INTRASEPTAL MICROINFUSIONS OF GABA AGONISTS:
EFFECTS ON HIPPOCAMPAL THETA FIELD ACTIVITY.
Henryk Gotqbiewski, Barbara Eckersdorf and Jan Konopacki
Department of Neurobiology University of Lodi,
Rewolucji 1905 No 66, 90-222 Lodz, Poland.
It is generally agreed that theta activity (RSA) occuring in the
hippocampal formation (HPC) and other limbic structures depends
on the activity of cholinergic and GABA-ergic neurons localized in
the medial septum.
The effect of intraseptal microinjections of the GABA-A
and GABA-B agonists (muscimol and 3-aminoprophyl (methyl)
phosphine acid = SKF-97541, respectively) on spontaneous and
sensory stimulation-induced HPC theta activity was investigated in
freely-moving cats. The injections of muscimol or SKF-97541 into
the medial septum/vertical limb of diagonal band of Brocca
(MSIvDDB) resulted in decrease of HPC theta activity amplitude
and power. The frequency of RSA was not affected by this
experimental procedure.
The obtained results provided further evidence of medial septal
GABA-A and GABA-B receptors involvement in the production of
RSA in the hippocampal formation of the cat.
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COMPARATIVE ANALYSIS OF EPILEPTIFORM
ACTIVITY DEVELOPED IN THREE IN VITRO MODELS
OF EPILEPSY

Vilrigi I., Ddczi J., Tarnawa I., Banczerowski-Pelyhe I.
Dept. of Comp. Physiol. Eotvos Univ., Budapest, Hungary
A large number of data indicates that a shift in the balance of
excitatory and inhibitory processes may result in seizure activity in
the neocortex. Although basic phenotypes of the seizures are more or
less similar in various forms of epileptic activity, the underlying
mechanisms can be very different. In these experiments, epileptic
neuronal activity was modelled in neocortical slices. Spontaneous
and evoked epileptiform discharges developing in ~ g + ' - f r e e
solution, in the presence of 4-aminopyridine (60 pM) and bicucullin
(60 pM), respectively, were analysed using extracellular microelectrophysiology. The latency of the first spontaneous epileptiform
event as well as the duration of a particular discharge were the
longest in the case of ~ g + ' - f r e emodel. These discharges were more
complex in appearance than those developing after aminopiridine or
bicucullin application. Stimulating the corpus callosum at 0.1 Hz,
the amplitude of the evoked responses was bigger, their duration was
shorter and the number of afterdischarges was smaller compared to
spontaneous epileptiform events. The effects of the non-competitive
AMPA antagonist GYKI 53784 (20-80 pM ) were also investigated
in the seizure models. It decreased both the duration of the
spontaneous epileptiform discharges and the frequency of them. It
also decreased the amplitude and duration of the evoked responses,
and proved to be the most effective inhibitor in the ~ g ' + - f r e e model.

A preliminary study of quantitative EEG spectral analysis in young ~chkophrenic

patients treated with a neurolepuc drug.
Drozdz Wiktor, Zygmanska Beata*, Araszkiewicz Aleksander.
Department of Psychatry, University Medical School, Bydgoszcz.
*County Mental Hospital. Swiecie.
The results of some research on quantitative spectral EEG analysis in
schizophrenic patients were contradictoryuntil1 now. For example, Nagase et al.
have recently reported that 12 neurolepc-naive S ~ h l Z ~ p hpatients
r e ~ ~ revealed
decreased alpha2 power as wmpared to healthy controls (BiologicalPsychiatry.
1996, 40,6,452-456). The goal of our preliminary study was to compare
quantitative EEG spectral analysis in young schizophrenicpatients treated with a
neurolepuc drug with this of healthy controls.
Ten schizophrenicpatients. 20-35 years old with an exacerbation of
psychosis according to ICD 10 criteria, were enrolled into the study. The patients
underwent psychometric assession with PANSS, CGI. GI and computer-assisted
16-channel EEG recording was performed in waking state with eyes closed at the
beginning of the treatment and after 3-4 weeks of the treatment with one
neurolepc drug. Eight 4--secondepochs with no evident artifact was choosen for
FFT. A statistical analysis of QEEG was performed using non-parametric
methods.
The patients revealed some differences as wmpared to matched controls
in all bands except for alpha2. The differences were quite similar at the beginning
and afcer several weeks of the treatment. The differences were most pronounced
in the frontal areas and in the lefl hemisphere. The alpha2lalphal ratlo was
calculated for the patients and controls: the ratio showed no significant
differences between groups.Therewere no dissimilarities in patients group
between early and later stage of the treatment.
The results obtained show some discrepanciesfrom these above cited.
A small number of subjects in both studies might be resposible for this difference,
or previous treatment of the patients in this study can be regarded as an important
factor influencing QEEG results.

LATERAL HYPOTHALAMIC HYPOSOMNIA: EFFECT OF
ELECTROLYTIC AND CYTOTOXIC LESIONS AND MUSCIMQL
INJECTIONS. J. Orzt-Gryglewska, A. Nowacka, W. Trojniar, J.
Tokarski, Department of Animal Fhysiology, University of Gdahsk, Poland.
An increase in waking time with a reduction of slow-wave sleep (SWS)
and paradoxical sleep (PS) (hyposomnia) was found after bilateral
electrolytic lesions of the lateral hypothalamus (LH). The aim of the study
was to evaluate a possible anatomical substrate of LH hyposomnia by
comparing the effects of total LH damage by means of electrolytic lesion,
selective (cytotoxic) destruction of LH neuronal pericaria by means of
ibotenic acid injections and transient inhibition of LH neurons of this area by
microinjection of muscimol. Four groups of male Wistar rats were used: I subjected to the bilateral electrolytic lesions (anodal current, 2 mA, 15-20 s)
of the tuberal part of LH; I1 - sham lesion&, 111 - injected with ibotenic acid
(bilaterally, 0.3 pg10.5 pl); and N - injected with muscimol alone
(bilaterally, 50 ngl0.5 pl) and muscimol (25 ngl0.5 p1) in combination with
bicuculline (50 ng10.5 PI). Hippocampal and cortical EEG was recorded
during one-hour morning sessions before and after the lesions in groups I, I1
and 111 and for 6 hours after injection in group N. Percentage amounts of
wakmg, SWS and PS were calculated for each group. The increase in waking
time by about 22% (p< 0.001), with a simultaneous reduction of SWS (by
17%, p< 0.001) and PS (by 5%, p< 0.001) was found in the first week after
electrolytic lesion. In the ibotenic and sham-lesioned rats respective changes
were meaningless (-3.4% W, 3.0% SWS, 0.4% PS in group 111, and -3.6%
W, 2.9% SWS, 0.7% PS in group 11). Muscimol injection caused an increase
in waktng time by 18% @< 0.001) and a decrease in SWS by 13% (p<
0.001) and PS by 5% (ps 0.001). This effect was blocked by bicuculline
(7.0% W, -4.2% SWS, -2.8% PS). The results suggest, that LH hyposomnia
can be attnbuted to the damage of neuronal fibres passing t h ~ sarea rather
then the intrahypothalamic neurons and suggest participation of GABAergic
systems of LH in sleep-waking regulation.

THE EFFECT OF BIOFEEDBACK ON P300
EVENT-RELATED POTENTIALS IN HUMANS.
Andrzej Michalski.
Department of Neurophysiology,
Nencki Institute of Experimental Biology, Warsaw, Poland.
It is generally assumed that P300 component of event related potential
(ERP) represents the advanced level of information processing that can
be subjected to the conscious, voluntary control. Recent studies revealed
that, using feedback technique it was relatively easy to reduce the P300
amplitude but enlarging it was extremely difficult (1). The aim of my
experiment was to test the hypothesis that this asymmetry was due to the
superposition of two processes: conditioning that produced symmetrical
effects of up- and downtraining and the drain on processing resources of
the brain. It was shown that such drain always reduced the P300
amplitude (2). ERPs were recorded from Fz, Cz and Pz electrodes in 14
subjects. Red and yellow light flashes were used as stimuli and subjects
were asked to count mentally one of them (odd-ball procedure). Spoken
words were used as a feedback to increase the amount of necessary
processing. The analysis was focused on the initial stages of training
when processing of feedback information engaged the large resources
but the effects of learning were small. When compared with the nofeedback condition, downtraining produced the instantaneous reduction
of P300 component that confirmed the drain hypothesis. But uptraining
did not produce the significant changes, indicating the presence of other
process that compensated the effects of drain and was fully efficient even
at the very initial stages of learning.
1. Sommer. W. and Schwelnberger. S. Biol. Psychol. 33 (1992) 3749
2. Kmmer, A.,Sirevaap, E. and Bmne, R. Human Facton 29 (1987) 145-160.
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NOVEL STATISTICAL ANALYSIS OF EEG DATA.
Stanislaw J. Panecki, Ewa Kublik, Pawel Musial and Andrzej Wrhbel,
Department of Neurophysiology, Nencki Institute of Experimental B~ology,
3 Pasteur Str., 02-093 Warsaw, Poland.

The new parametric statistical Curve Discrimination (CD) test was
developed in order to determine if two continuous functions differ. The test
can be applied to two experimental, or one experimental and one theoret~cal
functions. It nlay also be used globally to decide ~f two functions differ, or
locally, to find regions of divergence of functions.
The test relies on the difference between cumulated values of two
series of discrete representations of functions. The known probability
distribution of the value of each function at each point sets the probability
distribution of tested difference as a convolution of component distnbutions.
Based on this relation, one can calculate the probability that two functions
differ (confidence level).
The CD test was applied to the EEG data of seven rats under
classical condit~oning procedure. The test was applied to FFT courses
averaged separately from two classes of FFTs. These FFT classes
corresponded to two different experimental periods: obtained before and after
the reinforcing stimulus. For each FFT class and each frequency the mean
value and its standard error were calculated. Frequencies at which data of
two classes differ were found by local CD test.
The CD test proved it's sensitivity and discriminative power. For
each animal, the test revealed local spectral power changes at fl frequency
band. We consider the CD test as more trustworthy than concurrent
nonparametnc tests.

PORTABLE, COMPUTER PAPERLESS SYSTEM FOR HUMAN
SLEEP ANALYSIS
Pracki T.', Pracka D.', Szelenberger W."
' Physiology Department, Medical University, Bydgoszcz, Poland,
Psychiatry Department, Medical University, Warsaw, Poland.
In this work our own portable, paperless system for continuous
monitoring and analyzing of human polysomnogram was constructed.
A polygraphic amplifier with an 12 bit analog-to-digital converter was
placed in a Medelec headbox (DG-32). The headbox is connected to
a portable IBM-PC computer through our own interface. Records
from 8 (optionally from 16) derivations with a sample frequency of
120 cpstchannel were employed. Our own software allows
polygraphic data to be presented on-line on a screen and storage on
a computer hard disc. Data can be stored and transmitted on the
portable, MO disc or CD disc. This software with modular structure
allows for fully automatic analysis of a human sleep, and operates
classical multichannel amplitude-frequency analysis (2 EEG channels,
2 'EOG channels, EMG, ECG, Respirogram and Motor Activity
channels) and spectral EEG analysis (Fast Fourier Transform). It also
draws hypnograms and presents results in a multi-faceted way.
This system was tested in all-night physiological sleep records of on
35 human subjects of both sexes, aged 19-26. An agreement of
85.7% was obtained in comparison between visual (1) and computer
hypnograms.
References:
1. Rechtschaffen A. and Kales A. (Eds) US GPO., Washington,l968.
^

This work was supported by KBN grant No 8TllE00508 in 1995-96
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VENTILATORY RESPONSE T O INTRACAROTID
SEROTONIN CHALLENGE IN CATS
B. KopcMska, M. Szereda-Przestaszewska, Department of
Neurophysiology, PAS Medical Research Centre, Warsaw,
Poland

TIME COURSE OF CHANGES IN SPONTANEOUS DISCHARGE
IN RENAL POSTGANGLIONIC FIBRES FOLLOWING
TRANSECTION OF THE AORTIC NERVES

Evidence suggests that intracarotid injection of serotonin (5HT)
in cats produces reflex apnoea, bradycardia and hypotension
without subsequent respiratory stimulation. T o gain further
insight into peripheral mechanism regulating the respiratory
response to SHT, we were investigating the ventilatory effects of
intracarotid 5HT challenge and looked at the contribution of
vagal afferents to this chemoreflex.
Experiments were done with 25 anaesthetized, spontaneously
breathing cats. Tidal volume was measured at t;acheostomi.
Serotonin was administered into common carotid artery (0.05
mgikg) in the intact animals and after subsequent division of the
vagi. Fourteen cats presented short-lived expiratory apnoea of
3.2420.6s and 4.520.8s (mean 2S.E.M.) while intact and
following vagotomy, respectively. In post-serotonin breathing
minute ventilation rose significantly (P<0.01) throughout 60s
after the challenge, which was mainly due to increased
respiratory rate (P<0.001). Tidal volume tended to augment, but
did not achieve statistical significance. Following vagotomy the
ventilatory changes were less intense and of shorter duration.
The outcome of these findings indicates variable apnoeic spells
and enhanced ventilation after intracarotid 5HT challenge, which
may be associated with excitation of peripheral chemoreceptors,
as opposed to long expiratory arrests and depressed ventilation
evoked by 5HT given to the pulmonary circulation.

Department of Human Physiology, Medical School, Lublin, Poland

G. Wojcik, K. Lupa, A. Kruk, A. Niechaj

The rate of the ongoing discharge and distribution of its interspikeintervals in sympathetic postganglionic fibres was recently assessed 10
to 20 min after baroreceptor denervation (Wojcik et a]., 1996). The
observed changes probably underlie the alterations of the resting
arterial pressure which were observed at different times following
exclusion of the arterial baroreceptors. We have studied the time
course of changes in the pattern of the ongoing discharge in
sympathetic postganglionic fibres during first hour after transection of
the aortic nerves. In rabbits anaesthetized with urethane + chloralose
the ongoing discharge was recorded in single renal sympathetic
neurons. The rate of discharge was measured and interspike-interval
histograms were compiled in control conditions and then 6 times
during 10 min intervals starting just after bilateral section of the aortic
nerves. In control conditons the mean rate of discharge was 1.9 0.1
spikests (x S.E.; n = 6) and the spread of a histogram, which is
difference between the longest and shortest interspike-intervals, was
1780 95 ms. Severing the aortic nerves produced linear increase in
the discharge frequency which 50-60 min after transection reached 4.9
1.4 spikests (P < 0.05). The spread of a histogram decreased and
in 50-60 min interval it amounted to 944 145 ms (P < 0.01) Since
transection of the aortic nerves did not affect the shortest interspikeintervals, these data suggest that the acceleration of the ongoing
discharge occurs via decrease of the longest intervals.

*
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PARALLEL INVESTIGATION OF CHOLINE
TRANSPORT A N D O F SYNAPTOSOMAL
FLUORESCENCE UNDER pH-CHANGES
CONDITIONS
CHUMAKOVA O.V., ZAVODNIK I.B.
INSTITUTE O F BIOCHEMISTRY. ACADEMY O F
SCIENCES OF BELARLS, 50-BLK. G R O D N O . 230017
BELARUS
The choline transport accompaning of cholinergic neuronal
activity was studied in brain rats synaptosomal fraction in the
presence and in the absence of N a ions. As a results of the
neurotransmission in synapse the variations of p H are occur,
therefore an investigation at different p H values was
performed. We are assumed that under these conditions the
changes of the choline transport may be due t o either total
membrane structural transitions or specific reply of the
cholinergic structures. In order to elucidate it we studied
intrinsic tryptophan synaptosomal fluorescence under
variations of pH.
The results obtained showed the pH-evoked differences in
the Na+-dependent and Na+- independent component" of
choline transport. It is assumed that pH-region from 6 t o 7
is most important for regulation of cholinergic synaptic
function. because here the complicated interpositions of
curves of the two processes of choline uptake was revealed.
At the same time we did not observe any significant pHinduced membrane transitions by the method of intrinsic
synaptosomal membrane fluorescence in this p H region. We
concluded that the pH-evoked choline transport changes may
be due to specific cholinergic structures alterations.
+

HYPOTHALAMIC NEURONS S E T T O NORMAL BRAIN
TEMPERATURE: TRUE CENTRAL THERMODETECTORS?
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THE STUDY OF MELATONIN RELEASE FROM PINEAL GLAND OF
THE DOMESTIC PIG USING A PERFUSION CULTURE TECHNIQUE.
B. Lewczuk, B. Prqbylska-Gornowlcz and 2. Wyrqkowski
Olsrlyn Universily of Agriculture and Technology, Faculty of Veterinary
Medicine, Department ofHistology and Embryology, Olsztyn, Poland
Our knowledge of the mechanisms controlling synthesis and secretion of
melatonin &EL) by the mammalian pineal gland arises, mainly, from the
investigation performed on the rat. In other species, the regulation of pinealocytes
function does not always seem to conform to the rat model. The domestic pig
pineal gland differs markedly by its morphology and physiology from that of the
majority of other mammalian species. The aim of the present work was to develop
the perfusion culture technique of pig pineals for the study of regulation of MEL
secretion.' Pineals of 4-month-old pigs were removed immediately after animals
slaughter and divided into four parts, which were mounted in separate perfusion
chambers (volume 0.5ml). The chambers were perfused at a flow rate of 0.2
mllmin with medium 199 (gased with 95% 0 2 15% C02). The medium and
chambers were maintained at 37OC. Medium fractions were collected every 5 or 10
minutes. After 14 hours of perfusion the culture was terminated and the explants
were fixed for electron microscopy. MEL concentration in the medium fractions
was measured by validated direct RIA. The MEL release decreased rapidly during
first two hours of perfusion (from 322.8f45.4 to 94.1i15.1 pg/midmg wet tissue,
n=15) and then slowly up to 3-4 hour of culture. After this period the
concentration of MEL in fractions remained relatively stable up to the end of
perfusion. The mean amount of released MEL between 4 and 4.5 hour of perfusion
was considered as basal level (69.7f9.1 pglmidmg wet tissue, n=15). To check the
effect of norepinephrine O'JE), this neurotransmitter was introduced to the medium
in selected chambers for 30, 60, 120 min starting at 4.5 hour of perfusion. The
MEL release increased to the maximal level within 20 minutes of erfusion with
NE and this effect was dose dependent (150-200% increase at 108M; 250-300%
increase at ~ o - ~ MThe
) . concentration of MEL in medium decreased immediately
after NE was removed from the medium. The electron microscopic study revelated
that the majority of pinealocytes showed no signs of damage. The results of present
study showed that 1) this method of culture is useful in the investigations of pig
pineal gland activity; 2) the time course of MEL secretion from the pig pineal in
vitro after stimulation with NE is markedly different from that in the rat and
similar to the one described in the sheep. Supported by grant KBN 5 P06D 004 08.

Constancy of taste preferences in cats with different early taste
experience
Maciej Stasiak, Department of Neurophysiology, Nencki Institute of

Institute of Physiology, Academy of Sciences of Belarus
220072 Minsk, Belarus
Extracellular single-unit recordings in slices of the rat hypothalamic
thermoregulatory center revealed that warm-activated and cold-activated
brain neurons c a n be divided to units sensitive to the temperature level
and units sensitive to the rate of temperature change.
It w a s found that temperature behaviour of: (i) temperature-insensitive
neurons, (ii) neurons sensitive to t h e rate of temperature c h a n g e , and (iii)
neurons with linear temperature-firing rate d e p e n d e n c e is determined not
only by their inherent properties but also by influences of synaptic
network.
In contrast, both the firing rate and therrnosensitivlty of neurons whlch
were excited upon reaching t h e temperature close to normal brain
temperature durlng warmlng (threshold warm-sensitive units, 1 5 of 8 7
cells tested) o r cooling (threshold cold-sensitive units, 4 cells) did not
change in low calcium (0.2 mM)lhigh magnesium (8 mM) and in
adenosine-containing (0 1 mM) media, suggesting t h e s e cells a r e
inherently but not synaptically thermosensitive.
Threshold cold-sensitive neurons did not respond to plcrotoxin (0.1
mM) but were lnhlbited by GABA (0 01 mM) and baclofen (0.01 mM).
while threshold warm-sensitive neurons were not affected by all t h e s e
substances.
The data allow to suggest that anterior hypothalamic warm-sensitive
neurons s e t to threshold temperature close to normal brain temperature
a r e central thermodetectors w h o s e inherent thermosensitivity may control
the brain and body temperature in a narrow-band range.

Experimental Biology, 3 Pasteur St., 02-093 Warsaw, Poland
It is k n o w that sensory stimulation in the early period of life effects
strongly the developn~entof the visual system (see Zernickl 1991, Brain Res.
Rev. 16: 1-13) This system represents sensory systems for stinlull devoided of
motivational component In the present work the effect of early taste experience
on the taste system having motivatlonal component was studied.
Eight cats from 4 litters w r e used. During the first 6 months of life
they w r e fed w t h mllk and either Wh~skasw t h beef (B cats: 2 litters, 4
subjects) or Whlskas with tuna (T cats 2 litters, 4 subjects). Both standarized
foods %ere from cans produced by Master Foods Beef %as used In B cats and
tuna r ~ used
s
in T cats. Then cats w r e trained In visual discrimination. After
the criterion performance ach~evement,the same task was repeated using the
second food, i e tuna in B cats and beef in T cats. Altogether the food was
changed SIX times.
Two main results w r e obtained: (1) Beef was often refused by both B
and T cats in all stages of training, (2) Discrimination learning was comparable
in both B and T cats
The results show that the taste motivation In cats does not depend on
early beef or tuna experience. Thus, the taste motivation system appears to be
somewhat more resistant than the visual system to the influence of early
experience

(This research was partially sponsored by Pedigree@ and Whiskas@ brands.)
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THE ACTIVITIES OF PROTEIN TYROSINE KINASES IN
HOMOGENATES AND SUBCELLULAR FRACTIONS OF PARIETAL
LOBE AND GLIOMA OF HUMAN BRAN
Jolanta Szkudlarek, GraQna Janiszewska and Lilla Lachowicz
I1 Department of Biochemistry. Medical University of LMz, Poland.

Recent data indicate that protein tyrosine kinases (PTKs). a family
of proteins u i c h include membrane-spanningreceptor as well as nonreceptor
PTKs, participate in the signalling processes for many factors. such as
growth factors and qtokines.
We have studied PTKs activities i n homogenates and subcellular
fractions from glioma and adjacent tissue of human brain i n order to
compare their localization i n the cell.
The material for our experiments was obtained from patients
operated on at the Department of Neurosurgery and Chair of Oncology of
Medical University of L6di. We have determined the tyrosine-specific
protein kinase activity using a tyrosine-containing synthetic peptide as an
exogenous substrate (poly GIU,' T#). Enzyme activities were expressed as
pmoles P, incorporated to the substrate per 1 mg of protein per 1 min.
Our data have proved that i n subcellular fractions of glioma,
especially i n the qtosolic one, the activities of PTKs were much more
higher than i n parallel subcellular fractions of parietal lobes of human brain.

Supported by grant ,Vo. 503from Medical C;nivers~pof kodt, and by
Foundation for Polish Science.

Hemispheric activation disturbances i n paranoid schizophrenia
and unipolar depression measured b y conjugate lateral eye
movement.
A. Borkowska*, J. Rybakowski",
Dqbrowiecka', A. Araszkiewicz*

W.

Droldt*,

A.Kasperowicz-

*Department of Psychiatry, Medical Academy, Bydgoszcz, Poland
Wepartment of Adult Psychiatry, University of Medical Sciences, Poznafi,
Poland
Conjugate lateral eye eye movement (CLEM) in response to
various stimuli is an index of activation of left or right cerebral
hemisphere. Under normal conditions, healthy persons show increased
activation of lefl hemisphere in response to cognitive stimuli and
increased activation of right hemisphere in response to emotional and
spatial stimuli.
Using CLEM methodology, the study was pelformed in 16
patients with paranoid schizophrenia (8 male, 8 female) during
exacerbation and improvement of the illness; in 16 patients with
depression in the course of unipolar affective illness (8 male, 8 female)
during acute episode and in remission as well as in 16 healthy control
penons (8 male, 8 female).
In patients with schizophrenia during exacerbation of the illness,
the features of excersive activation of lefl hemisphere were found. On
improvement, there was a decrease of lefl hemisphere activation and the
increase of right hemisphere activation.
The findings obtained in patients with depression during acute
episode may be interpreted as lowered activation of both lefl and right
hemisphere. Such changes persisted also into remission period.
The results point to differences between schizophrenic and
depressed patients concerning hemispheric activation. They also suggest
that such alterations may be state-dependent in paranoid schizophrenia
and trait - dependent in unipolar depression.

Analysis of narrative discourse in developmental dyslexia
Aneta Borkowska
Maria Curie-SklodowskaUniversity
Institute of Psychology
Lublin, Poland

The newest definition of developmental dyslexia
(published in 1994 by the Orton Dyslexia Society) says, that it's a
specific difficulty in reading and writing caused by disturbances in
language development. Author's research concentrates on analysis
of narrative discourse as an indicator of language development.
Children were asked to tell stories. Formal structure and
episodic structure of the stories creating by dyslexic children and
good readers were compared.
Each story, in order to play a communicative function, has
to have a defined structure. Elements of the proper structure should
answer questions: who?, what?, when?, where? and should be
correctly placed in time (Shugar, Bokus 1988). The formal structure
is a semantic pattern of creation of text. Data analysis indicates that
level of agreement formal structure of the pattern and children's
formal structure is lower in dyslexic group, than in good readers
group.
The other indicator of narrative competence is episodic
strucure of stories. Text discribing motivation of a heroe's activity,
activity itself and the final effect, has an episodic structure. Data
analysis indicates, that dyslexic children used significantly less
often episodic structure of the story.
Concluding, a narrative discourse of dyslexic children is
less communicative and includes less information. It is suggested
it is an indicator of lower level of language development among
these children.

THE MUSCLE RESTING POTENTIAL
CONTRIBUTION OF POTASSIUM IONS.

IN

HONEY

BEE. THE

Przemyslaw Grodzicki, N. Copernicus Univ., Inst. Biol. & Environrn.
Protection, Dept. Animal Physiology, Torun, Poland.
In some insect species changing the external potassium concentration
causes changes of the resting membrane potential (RP) according to the
Nernst equation. The resting membrane potential of the muscle cell In
other insects varies with the change of external potassium concentration
with a considerable divergence from the slope of 58 mV. Membrane
potential (Em) is very different from equilibrium potential for potassium
ions (Ed. The aim of the present study was to examine the time
dependence of the RP in dorso-ventral muscles of honey bee and to
determine the role of potassium ions in the genesis of this potential.
Experiments were performed on indirect flight muscles of honey bee
workers (Apis mellifera L.) in situ. The preparations were "soaked" in
standard or modified salines for 1,5 h, and RP of several cells in each
preparation was measured. The conventional microelectrode technique
was used. The standard physiological saline composition based on the
analysis of ionic content of the honey bee's hemolymph was (in mmoln):
NaCl - 47,l; KC1 - 27,l; CaCI, - 8,9; MgCI, - 0,5; glucose - 111.1;
phosphate buffer pH=7,3. The concentration of potassium ions (0, 10, 50
mmolll) was varied by changing the solution rapidly and the subsequent
(within 1,5 h) changes of the RP were recorded. The average value of
muscle RP measured just afler the equilibration time was -24,2*0,5 mV in
standard saline and did not vary with time. Both K-free and K deficient
(10 mmolll) saline caused a significant (p<0,001), developing with time
hyperpolarization of 4-10 mV. Almost doubled physiological external [K*]
- 50 mmoll resulted in a significant (p<0,001), developing with time
depolarization of 9-17 mV. Obtained values of the RP for K
concentrations lower than control were far from the predicted from the
Nernst equation. The results might imply that the RP in studied muscles
is the most probably determined by K+ ions only in part. It is obvious that
other ions contribute to the muscle RP in bee muscle. The complex
nature of these fenomena requires further investigations.

