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Motor control of regenerated arm of the octopus

AdamR.!, Sumbre G, Flash T, Hochner B."* and
Yekutieli Y.+

pt. of Neurobioloy , Hebrew Universit, Jeruxalelr_lny'
:Interdisciplinary Center for Neural Computation, Hebrew
University of Jerusalem;, *Computer Science and Applied
Marhematics, Weizmann Institute of Science, Rehovot

The octopus arm lacks any rigid skeleton and has virtuall
an infinite number of “degrees of freedom (DOFs),
Movements of the octopus arm are studied to understand
the motor control of this hyper-redundant system. Previous
studies showed that the o¢topus uses ster ic reaching
movements which reduce the number of control parameters
to only 3 (ong for the velocity of the bend romt agation
and two for the orientation of the proximal part of the arm).
We compared movements of a regenerative arm (half the
size of normal arms) to those of normal arms in
simultaneous reachmf movements (both arms reach at the
same time, SMs) and individual reaching movements (the
arms reach independently, IMs). For IMs, the distance that
the bend point moved and the time of movement for the
regenerative arm was half of those of the normal arms. The
tangential vqlocng( profiles had a stereotypic bell s}(x)?e
characterization. Simulations of IMs lt)gea amic model
of the arms yielded similar results (the command was a
constant velocity wave of muscle activation that took half
the time to travel along the arm for the smaller arm). In
contrast to IMs. no sigmificant differences were found in the
distance that the bend point moved and in the time of
reaching between the regenerative arm to the normal arms
in SMs. The time and the distance of the reaching
movements of the ‘reﬁ%ilerahve arm were significantly
larger in SMs than in IMs. The standard deviation of the
maximal velocity of both arm types was smaller in the SMs
than in the IMs. Tangential velocity (ﬂroﬁles didn’t have the
bell shape characterization in SMs. hypothesis is that in
SMs there is one motor command that coordinates the
muscle activation wave which propels the bend.

Supported by DARPA and ISF grants.

Peptide Nucleic Acid (PNA) based antisence molecules
for treatment of CNS disorders.

Agus 8.1, Koverigin 1.2, Bornstein R, Katzhendler Y.
and Lamensdorf .2

‘Dept. of Neurology Hadassah University Hosgital
Jerusalem; *PharmaSense Ltd. Pakris 4 St. Rabin science
Park, Rehovot, *Dept. of Medicinal Chemistry, Pharmacy
School, Hebrew University, Jerusalem,

Recent advances in neuroscience have led an increasin
number of gene targets for treatment of brain tumors a
degenerative CNS~ diseases. A new and promising
therapeutic approach has evolved based on antisense
molecules. ese are small strands of DNA
(oli%Iodeoxynucleotlde_s, ODN) designed to bind to an
mRNA target, thus inhibiting transcription of encoded
gfotem. The advantage of antisence based treatment is
igher selectivity towards a desired tgrset. Polyamide
(peptide) nucleic acids (PNA) are the third generation of
antisense chemistry. They represent a novel concept as they
have improved nucleic acid propertics and peptide-like
chemistry, enabling implantation of peptide bmloﬁ\’l into the
nucleic acid field. Recent studies suggest that PNA cross
the BBB and are internalized into neurons, PNA uptake
properties were studied in vitro and in vivo in endothelial,
glial and neuronal models. In primary tissue culture models
we could demonstrate sclective \g)take of PNA into
neuronal, glial and endothelial cells. FACS sorting analysis
of fluorescence labeled PNA uptake into NMB, C6 and
ENDB3 cell lines (models %or neuronal, glial and
endothelial com?onents, respectivelyai showed uptake of
PNA by neuronal cells but not by glial or endothelial cells.
Intracellular PNA uptake into cells was found to be
temperature sensitive. In low concentration there is a
marked difference between uptake into neuronal cells as
compared to uptake into glial and endothelial cells this maK
suggest the existence of a transport mechanism. PN

intracellular accumulation has a punctuated pattern, an
indication of endosomal/lysosom: trgppmﬁ. ong term
incubation of cells with high concentration of PNA was not
accompanied cellular toxicity. Following direct
administration of PNAs into the brain we show selective
uptake of PNAs into neuronal cells. No signs of cellular
toxicity could be demonstrated as opposed to other ODN
that are known to be toxic in high concentration.

ATP dependence of the non specific ion channel in
Torpedo synaptic vesicles

Ahgut-haMhm R, Levy T., Abu-Hatoum T., Meiri H.
and mimoff R.

Dept. of Phﬁiology & B.Katz Minerva Centre. Hebrew
University Medical School, Jerusalem;
.Symg)gq vesicles of Torpedo electromotor neurons contain,
m addition to the neurotransmitter acetylcholine, also a
high concentration of ATP. The concentration of total ATP
is around 120 mM, while the free [ATP] is about 5-6 mM.
We examined the effect of the ATP concentration on the
opening of the non-specific ion channel m Torpedo
synaptic vesicle membrane, We found that the non-specific
ion c%annel is closed when the ATP concentration is 60, 30,
lOandS_meutltOpensve;yﬁ*equ_enﬂyatﬁle
concentrations of 1 and 0 mM ATP, The singlé channel
conductance did not change significantly with ATP
concentration. We assert that { results have significance
in two different directions. First, the¥ may take part in the
t fusion control of transmitter release. Upon fusion of
vesicle with the surface membrane, the ATP leaks from
the vesicle to the extracellular medium and thus the
probability of the opening of the non-specific ion channe} is
increased, which in turn ‘may lead to ion exchange and to
release of transmitter. The second possible nce of
these results is that during metabolic stress and rﬁﬁ tion of
the intravesicular ATP concentration, the non-specific ion
channel can open and dissipate the ion ients in the
vesicle membrane. This in turn may af substantially
transmitter release and synaptic transmission.

GABAA agonist facilitates extinction of conditioned fear
in the di:lfralimbic prefrontal cortex and the basolateral
amygdala

Akirav 1!, Reizel H, Dudai Y. and Maroun M.*
L hpt. ofﬁleurobiolo , Weizmann Institute of Science,
Rehovot 7 61001, *The Brain and Behavior Research
Center, University of Haifa, Haifa 31903;
In fear comiitionir;i, Or&peated presentation of the tone in the
absence of the causes previously acquired fear
responses to gradually decline. Most studies examined
experimental extinction processes in either the infralimbic
g:)eﬁ’qntal'cortex‘ (IL) or the basolateral amygdala (BLA),
th implicated in extinction of fear. Here, we focused on
the kinetics of fear extinction in both structures, while using
the same paradigm and temporal parameters of dry
infusion. Hence, we microinfused the d-aminobutyric aci
(GABA)A agonist muscimol into the 1L or BLA to examine
its effect on the extinction of fear conditioning. Muscimol
infused to IL before extinction training (but not after either
short- or long extinction training), resulted in lqng]-sterm
facilitation of extinction. Infusion of muscimotl to the BLA,
following a short training session, transiently facilitated
extinction. The differences in the temporal é)armnewrs of
the effects of muscimol in the IL or BLA, suggest
differential involvement of these structures in long-term
extinction of fear memory. We gropose that consohdation
of extinction of fear may dependent on both the amygdala
and IL, and concurrently the information is
consolidated and stored i the IL. Understanding the
interaction between the amygdala and the prefrontal cortex
in extinction of fearful experiences is of major interest,
since these brain regions are closely related to the
persistence of maladaptive fear seen in anxiety disorders
such as post-traumatic stress disorder (PTSD) and phobis.




Bifunctional comgounds eliciting non-steroidal anti
inflammatory and cholinergic up-regulation as
treatment for CNS inflammration

Amitai g]' Nizri E2, Adani R, Meshulam H.* and
Brennq

er

Division of Medicinal Chemzs , IIBR, Ness Ziona, *Lab.
of Neuroimmunolo Dept 0, eurology, Hadassah

ebrew Umversity fedical Center, Jerusalem;

It was previously noted that vagus nerve actwatxon could
suppress significantly the release of macn:g] ge pro-
ammatoﬁfl agents attenuating systemic inflammatory

proc is “cholinergic ann- ammatoxy pathway” 18

medlatcd by the alpha7 nicotinic ACh  receptor in

macrop ges. Therefore, we examined the in vivo anti-
neuroinflamma effi of bifunctional compounds

containing the SAIDcafg’uprofcn (IBU) or diclofenac

DICLO andaChE inhibitor dostigmine 1(PO) or
E)ecy (l2 PO caused gyggmﬁégxl: red%cctgm(x m)rat

aw and bram edema induced by carrageenan IBU-PO.

U-PD  reduced significantly the cecl
9 .2LD50) brain edema m mice. Pre-lreatmcm w1th IBU-
IBU-PD, DICLO-PD 4-5 hours before soman

challenge (2 2-2 LD50) combin ed wnh antldotal
treatment (atropine and 2-PAM-C|
survival ratg than with PYR. DICLO l’D 1 o%
survival at 24h compared to 17% with PYR_
IBU-PD were examined in experimen autonnmune
encephalomyelitis (EAE) a model used for study1 eef
Multiple Sclerosis. These co ds ameliorated by 40-
50% the neurological score (1 and O Img'/’lcg A%
respectively). T cells derived from IBU-PO-
animals displayed decreased reactivity in response to the
myelin oligodendrocyte glycoprotein (MOG) and_also to
the mitogen PHA, mdlcatm reduced activity of MOG-
ific T- cells. In addition, IBU-PQO at micromolar levels
wn regulated LPS-induced nitric oxide (NO) and PGE2
roductlon in rat brain astrocytes. T-cell proliferation, NO
and PGE2 production in astrocytes was mildly inhibited by
IBU and none by PO alone, but was significantly reduced
by IBU-PO. In addition, human T-cells proliferation was
significant} B' reduced by U-Octyl-Cytisine (1-5uM) that
consists o a nicotinic agonist. OQur data
indicate that molecular combination of NSAID with
cholinergic -recﬁglatlon may be a novel approach for the
gleattgg]nst o inflammation and ~ demyelinating
sor

Clinical and immunological amelioration of chrenic
experimental autoimmune myasthenia gravis by
antisense oligonucleotide treatment
Amitay-hamra Y., Sicsic C. and, Brenner T.
Dept. o?Neurology Hadassah Medical Center, Jerusalem
Myasthenia gravis is an annboctlﬁl-medtated autoimmune
neuromuscular disease in which the nicotinic acetylcholmc
receptor (AChR) is the major amoamgen e typxcal
neuromuscular junction symptoms K
allevmted by ac lchohn&sterase (AChE) umbetors (suc
pyndosu . Previously we found that ong-
treatment o ental autoimmune
(EAMG) rats with antisense oli aoxynucleotldes
suppressing AChE biosynthesis (ENIOlj improved muscle
activity as well as_clinical symptoms o] the disease. In the
present study we focused on the effect of EN101 txmtmegxt
on the typical 1mmunologxcal processes occurnn
EAMG. on of EN101
month reduced the mm-rat AChR mmbo%level by 50%
addition, incubation of T-cells with
reduction in the proliferation rate mduchon of
apo is. ENlOl also lowered total antibody
ction b Eg}een cells. Our results show e beneficial
eﬂ‘ect of 1 treatment on EAMG immunological
parameters and lnghlxght the potential advantage of gene-
targeted drag therapy

Ligand-induced activation of G- otems is differentially
regulated by leucine of the CB1 helix 8 domain
Anavi-Goffer §.!, Hurst D, Reggio PH.?, Abood ME.!
iForbes Norris ALS Research Center, Cali ifornia Pacific
Medical Center, San Francisco, Cahforma USA,; *Dept. of
Chemistry and Biochemistry, Kennesaw State Untversny,
Kennesaw, Georgia USA;
The majority of physiological actions of marijuana in the
CNS are medmted by activation of %mem led CB1
eling

receptors located on neurons. es have
identified the 404-414 segment of CB1 to be an
intracellular helical extension of the TMHY domain, so

called helix8 (Hx8) domain. The peptide of CB1 401-417

can directly activated Gao/Gai3, but not Gail/2 proteins.
We tested the esis that activation of CBI releases
Hx8 such that it can interact with G proteins, and that
differences in association may coniribute to
constitutive activity. We hypothesized that replacing the
L7.60 to the bulkier Ile residue will make the Hx8 more
ot S e wild-type hugnan CB1 reseptor (WT BCE1)
mobile wild- uman receptor
thus consututxve acu??t; will be increased or decr easag
mgecm 7y HEK293 cells were transfected with WT
hC L7601 or L7.60F mutant receptors. Saturation
e§ analysxs wnth [3H]CP-55,940 and [3H}SRl4l6l 7A
that ligand and receptor levels of the
tors were similar to that of the WT hCB1.
[BSS]GTPS bmdmg analysis was_ performed with
fferent cannabinoid agonists. The mutations
dxdnot tm'thebasal stimulation levels but reduced the
maxlmal stimuylation (Emax). The L7.60I mutation

ificantl reduced the Emax for CP-
940> 55,212-2>HU-210. In addition, the L7 601
mutatmn com y abolished {35S]GTPgS binding

SR141617A. results su, at Leu residue of the
Hx8 domain does not m%lgxicantly contribute to the
constitutive activity of the hCB1 receptor in this model
system but is im for activation of specific G-
g:‘%tems o snmﬁanon SRI41716§: atgfl
%?mh suggests that although
CP-55,940 ts ar¢ not related these ligauds
exclusivel actxvate ai3/Gao through L.7.60 whereas HU-
210 and 55212-2 can still activate the hCB1 probably
by docking the IL3 domain to Gail/Gai2.

Dopamine modulates the mtrmsxc properties of layer II

stellate cflls in entorhi 2

45__,_, Heinemamm U.", Gutmck M.

Institute of Physiology, Humboldt University,

Berlin; “Koret Schoo of of Veterinary Medicine, The Hebrew

University of Jerusalem, Rehovot;

In entorhinal cortex, axons of the Layer 11 spiny stellate

cells travel in the orant path to terminate directly on

dentate granule and CA1 pyramidal cells. These neurons,

which are essential elements in cortex-] lnppocampus

inferaction,  have  distinctive  electrophysiological
ies, including very prominent, hyperpolarization-

activated cation current ) and TTX-sensitive p:rtgnswnt

sodium current (INaP). Because neur

currents must affect the newrons’ mte Eopertm, we
stadied the effects of dopamine on using patch
[ whole-cell recos in rat honzomﬂ slices.

INaP was mamfest as a TTX-sensitive current clicited by a
slow depolarizing 40 mV/s) in the presence
of Cstl, 4-AP TEA and +2. Bath application of
dopamme (.02-. i mM) “induced a mgmﬁcant eftward shift
in the instantancous I-V curve, and a concurrent decrease
mthepeakoftlwctmnt The D1/D5 dopamine receptor
agonist SKF 81297 (.005-.025 mM), but not the DZ
reccptor agonist qumpuole (025 mM), mimicked these
Dopamine posrtxvel coupled to
adenylyl cyclase and the tﬁ?d cAlvgg’ and protein
expected, membrane- t cAMP
analog, 8-Bromo-cAMP (.1 mM), mimi the res;
of dopamine, Moreover, a specific bloclner of PKA, KT
5720 {.001 mM), inhibited the modulation. Ih was manifest
in current clamp recm‘dmgs as a prominent, time-dependent
depolarizing sag during hyperpolarizing current pulses.
Dopamine reversibly led bo a sxgmﬁcant decrease in the
amphiude of the sag. These effects of dopamine on the
intrinsic  properties of such vaotal neurons in the



parahippocampal circuitry may underlie, in part, the role of
dopamine in neurological and psychiatric syndromes which
involve defects in this circuitry, such as cpilepsy and
schizophrenia.

Supported by a European Community Marie Curie
Fellowship, the Alexander von Humbolds Fndm, and SFB
515.

“‘Virtual histology’ of human white matter by diffusion
MR imaging )
i/’_\ssaf Y., Basser PJ.
The L-E-G Institute for Functional Brain Imqging, Tel
Aviv Medical Center and Tel Aviv Universi ction on

Tissue BiopZysics and Biomimetics, LIMB, NICHD,
NIH, Bethesda, MD, USA,
Neuroscience ilt:feneral and neuroimaging in particular has
evolved tremendously since the introduction of dynamic
functional brain mapping. Despite the ability to follow task
related brain activity, the structural network connectmﬁ
these regions was only hypothesized from histologic
databases. Few years ago, the concept of diffusion tensor
m;ﬁnzf (DTI) based fiber-tracking was introduced. This
method is based on the anisotropic nature of water
diffusion in white matter. Parallel to the fibers the diffusion
f{lpspears to be “free’ while endicular to them it appears
turbed. This quantity of white matter diffusion enables
3D mapping of large homogencous fiber bundles.
However, DTI suffers from inherent artifacts in areas of
heterogencous white matter (crossing white matter
bundles) and white matter fanning into §ra malter,
Recently we developed an experimental and theoretical
framework to describe white matter diffusion even in areas
of complicated white matter structures. The composite
hindered and restricted model of diffusion (CHARMED)
enables extraction of p}tg's;cal componcnts of neuronat
stracture  based on their _diffusion characteristics.
CHARMED assumes that the diffusion within the neuronal
fibers is restricted while elsewhere is only hindered. With
the distinction between restricted and” hindered water
diffusion it is possible to examine the microstructure of
neuronal white matter tissue. For exam;ile, parameters such
axonal volume fraction, extra-axonal volume fraction,
extra-axonal diffusivity and axonal diameter distribution
can be extracted with CHARMED. Moreover CHARMED
enables separation between heterogeneous white matier
systems where more than one fiber-bundle passes and
hence may enhance the fiber-tracking abilities.
CHARME based  parameters help to  obtain
microstructural information that limits virtual histology and
provide a new tool to follow neuronal degeneration as well
as white matter connectivity and integrity.

The Insulin-like growth factor mRNA binding-protein
IMP-1 and the Ras-r tory protein G3BP associate
with tau mRNA and HuD protein in differentiated P19
neuronal cells . .

Atlas R., Behar L., Elliott E. and Ginzburg L

Dept. of Neurobt‘o)ogy, Weizmann Institute of Science,
Rehovot 76100

Tau mRNA is axonally localized mRNA that is found in
d_cvelopmf neurons and targeted by an axonal localization
_sllﬁleml (ALS) that is located in the’3'UTR of the message.

tau A is trafficked in an RNA-protein complex
(RNP) from the neuronal cell body to the distal parts of the
axon, reaching as far as the growth cone. This movement is
nucrqtubtﬂe';L&enderlt and is observed as granules that
contain tau A and additional proteins. A major Frolgem
contained in the granule is HuD, an Elav protein famil
member, which has an identified mRNA binding site on
tau 3'UTR and stabilizes the tau message and several
axonally tar%;ted mRNAs. Using GST-Hul) fusion protein
as bait, we haye identified four proteins contained within
the tau RNP, in differentiated P19 neuronal cells. In this
work, we studied two of the identified proteins i.e. IGF-II
mRNA binding protein 1 (IMP-1), the orthologue of chick
B-actin binding protein-ZBP1, and RAS-GAP SH3 domain
bl_ndmﬁ u%rotcm (é}?yBP). We show_that IMP-1 associates
with and G3BP-1 proteins in an RNA-dependent
manner and binds directly to tan mRNA. We also show an
RNA-dependent association between G3BP-1 and HuD
g;'olems. These associations are investigated in relation to

¢ neuronal differentiation of P19 cells.

Dual effect of CD4+CD25+ regulatory T cells in
neurodegeneration: Pro- and anti l_n&m. matory
cytokines determine microglial activity

Avidan H., Kipnis J. and Schwartz M.

Dept. o N’eurobiology, The Weizmann Institute of Science,
76100 Rehovot, Israel;

Autoimmune CD4+T cells can_mediate the ability to
withstand neurodegenerative conditions. Here we show that
the ability to spontancously manifest a T cell-dependent
rotective response is restricted by naturally occurring
ED4+CD25+. regulatory T cells (Treg); depletion of Tgﬁ
was beneficial I _two mouse strams e(?35713L/6J
BALB/c/OLA) differing in their spont ]
dependent ability to withstand the consequences of optic
nerve injury. Passive transfer of exogenous Treg was
destructive  in  BALB/¢c/OLA  mice (which can
spontaneously manifest a T cell ggpendem ve anti-
self response to injury) but beneficiat im C57BL/6J mice
(which gm}:?n odnil& limited ablht}i tgbmad?;ftc_st such a
responsc). This dichotomy was resolve indin,
in_severe combined imganodeﬁcient m);ct;, a bengt%?:i
effect is obtained by passive transfer of cither Treg-frec
CD4+ T cells (T or. Tre%) alone; indicating that
neuroprotection can be achieved by either Treg or Teff in
ence of other. We attribute these t
effects of Treg to their differential interaction {in part via
11-10) with local innate immune cells {mlcrogha in the
presence and in the absence of effector T cells. Activation
of microglia by pro and anti mﬂammatma/ cytokines in
suitably controlled amounts might trigger différent signal
transduction  pathways, each of which induces a
neuroprotective microglial phenotype. These results
suggest that, under neurodegenerative conditions, the
ects of Treg, and possibly also of other regulatory T
cells, might not be uniform, and that their ex ion in
different individuals might be genetically determined
Therefore, therapeutic mtervention based on induction of
regulatory T cells might have limitations.

aneous T cell

A Spiking Neural Network Model with High Memory
Capacity.

Aviel Y.»», Horn Dand Abeles M

\nterdisciplinary Center for Neural Computation, Hebrew
University. avie ?cc.huji. ac.il ; *School of Physics, Tel
Aviv University, horn@post.ian.ac.il, *Current Address.
Laboratory of Computational Neuroscience, EPFL,
Switzerland. yuval.aviel@epfl.ch,

A balanced network leads to_contradictory constraints on
memory models, as exemplified in previous work on
accommedation of s ins, Here we show that these
constraints can be overcome by introducing a ‘shadow’
inhibitory pattern for each excitatory pattern of the model.
Ths is interpreted as a double-balance principle, whereby
there exists global balance between averag:texmtatory
and inhibitory corrents and local balance between the
currents carrying coherent activity at any given time frame,
This principle can be applied to networks with Hebbian cell
assemblies, leading to a high capacity of the associative
memory. The number of possible patferns is limited l())y 2
combinatorial constraint that turns out to be P=0.06N
within the specific model that we employ. This limit is
reached by tshpe Hebbian cell assembly network. To the best
of our knowledge this is the first time that such high
me) capaciti¢es ar¢ demonstrated in the asynchronous
state of models of spiking neurons.

Autoimmune T cells play a role in short- and long-term
plasticity

Avital A., Segal M., Kipnis J. and Schwartz M.

Dept. of. ﬁeurobiology, eizmann Institute af Science,
Rehovot 76100,

Considerinj the previously observed role of mature T cells
in newronal survival and r , we hypothesized that a
similar function can be attributed to such T cells in the
context of neural plasticity. We examined this hypothesis in
the dentate gyrus (DG; in-vivo) and in stratum radiatum of
the CAl re sin-\(itm) of transgenic mice congenic to
wild-type g to the phenotype of absence of
mature T ceggf (mude mice). In-lvr:éo,th\c;ve founde P%%t the
reactivity to afferent stimulal same

populagyon spike (PS) size mle nude and WT contro
mice. In addition, the nude mice showed enhanced paired-




pulse inhibition at 30 msec inter-stimulus-interval (ISD),
which was reversed to a minor facilitation at 60 msec ISL.

Surprisingly, only short-term but not long-term gotmﬁation
« ; g) was Jetectyed in the nude mice. _In-gvitro, e dynamic
range of the fEPSPs was similar in slices taken from nude
mice compared with controls. Moreover, both the control
and the nude mice showed similar paired-pulpe facilitation
across 4 different ISIs. Strikingly, nude mice expressed
short term but not long term potentiation of fEPSP. These
results suggest that adaptive immunity is involved not only
in neuronal survival but also in the maintenance of neuronal
plasticity, and thus n_n%ht shed light on the role of the
immune system in brain learning and memory processes.

The metabotropic Glutamate receptor 1 (mGluR1) is
voltage sensitive

Avizur Q., Pamas H. and Parnas 1.
The hebrew university of jerusalem Dept. of neurobiology
institute of life sciences,
1t is common knowlgﬁe that voltage — gated ionic channels
are voltage sensors and also part of ligand channels
show voltage sensitivity .although™ much weaker. In
contrast, G-protein coupled re%zqm (GPCRs) involved in
the majority of signal transduction processes are not
considered to be volta‘ﬁe sensitive, although they are
transmembranal and could potentially be modulated by
membrane potential. In an earlier s (Ben-Chaim et al,
2003) it was shown that two GPCRs, the m2 (n2R) and the
ml {mlR) muscarinic receptors Jnown to modulate
neurotransmitter release, are voltage sensitive; their affinit
toward the agonist is affected membrane potenha{
Another type of GPCRs, the type 3 metabmﬁgic_ utamate
receptor (mGIluR3) was also shown to exhibi volta%e
sensitivity . Her¢ we examine whether the type Ia
metabotr&;lnc glutamate receptor (mGluR1a), me; of
mGluRs exhibit voltage sensitivity. Using Xenopus
es we show that the type la metabotropic glutamate
receptor (mGluR1a), known to participate in LTD, is
voltage — sensitive. The mGluR1a mediated endogenous
chioride channel currents were used to assay the activity of
mGluR 1a. We found that the apparent affimty of mGluR1a
toward glutamate (Glu) was increased upon depolarization.

Endocannabinoids Affect Neurological and Cognitive
Function in Thioacetamide-induced Hepatic
Encephalopathy in Mice.

Avraham Y, Israeli E’, Gabay E.2, Okun A, Zolotarev
0., Zilberman 1!, Ganzburg V., Dagon Y.!, Pappo O.,
Mechoulam R 2, Ilan Y.* and Berry EM.*

‘Dept of Human Nutrition and Metaholism Braun School of
Public Health Hadassah Medical School Jerusal, *Liver
Unit Hadassah Hospital, Jerusalem;, *Dept of Medicinal
Chemistry and Natural Products, Jerusalem; ‘Pathology
Dept Hadassah Hospital, Jerusalem;

Background/Aims: = The pathoc%enesis of hepatic
encephalopathy  involves ~ functional = changes in
neurotransmitter systems. Endocannabinoids function as
neurotransmitters ‘and neuromodulators in_ the. central
nervous system via specific rec . Recently the
endocannabinoid system was found to be involved in the
vasodilated state associated with cirrhosis. We
hypothesized that the endocannabinoid system might also
have a role in the athgﬁenesm of hepatic enceg opathy
in an experimental model of fulminant hepatic failure.
Methods: Fulminant hepatic failure in mice was induced by
thioacetamide. Neurological performance was assessed by a
ten pomnt scale, by activity and by cognitive function.
Levels of brain 2-arachidonoyl glycérol were analyzed b

GC-MS. Results: The CNS levels of 2-arachidonyl-glycero
were elevated in mice with thioacetamide-induced hepatic
encephalopathy. Encle{phaIOYaﬂuc mice treated with the
CBl antagonist, SK141716A, demonstrated a dose-
response 1mfrovement in the neurological score. Activation
of the CBZ receptor with a seleclive agonist, HU308
caused a similar effect. Activity in the open field an

cognitive function also improved after administration of
SK141716A or 2-AG while HU308 did not cause any
effect. Conclusions; The endocannabinoid system may have
an important role in the pathogenesis of hepatic
encephalopathy. Modulation of this~ system, either by
specific antagonists to the CB1 cannabinoid receptor, or by
exogenous endocannabinoid agonists for the CB2 receptor
may have therapeutic potential in hepatic encephalopathy.

Molecular mechanisms of neurorescue,
neurpdifferentiation and regulation of APFf A ~beta
peptide processmg by M30, a novel bifucational iron
chelator-monoamine oxidase inhibitor.
A ich- Tirosh Y.!, Amit T.!, Zheng H, Fridkin M.’
and Youdim MBH.!
Eve Topfand USA NPF Centers of Excellence, Technion-
Faculty of Medicine Dept. of Pharmacology, *The Weizmann
Institute of Science, Rehovo,
Accumulation of iron at sites where neurons degenerate in
Parkinson’s (PD) and Alzheimer’s (ADf) discases is thought
to play a major role in the process of neurodegeneration.
The brain permeable iron chelator, VK-28, as well as the
argylamine moiety of rasagiline, exert neuroprotective
activities in cell culture models and in vivo againsta v
of insults. We developed, a novel bifunctional drug, M30,
gossessin these oomﬁonents. M30 (1-10 microM)
decreased apoptosis of SH-SY5Y neuroblastoma (NB) cells
in a neurorescue, serum rivation model, via multiple
protection_mechanisms, including: reduction of the pro-
totic Bad and Bax; reduction of apoptosis-associated
er139 phosphorylated H2A.X; induction of the anti-
apoptotic Bel-2; inhibition of the cleavage and activation of
ase-3. Moreover, promoted  morphological
changes resulting in axonal growth- associated protein- 43
(GAP-43) implicating neuronal differentiation, VK-28 did
pot show any significant effect on cell differentiation. M30
edly reduced holo- am]yImd %:tcnrsor protein (APP),
C-terminal fn:gment (CTF) -beta levels and the
amyloido%c;ﬁc ~beta peptide, in NB cells and in Chinese
Hamster Ovary (CHO) cells stably transfected with APP
“Swedish” mutation, the in cell media and the, in a dose
dependent manner, In correlation, the non- amyloidogenic
soluble APPa levels were clevated as well as the levels of
CTF-alpha in cell lysate. These resuits compliment the
presence of an iron-responsive clement (IRE? in the 5°-
untranslated region (5°UTR) of the APP and the iron
chelator properties of the drug. The bifunctional %g‘ I}/Sg

possesses neurorescue, neurodifferentiation a
l:rocessing, resulting in a substantial reduction in A-beta
evels, might be a novel drug for the treatment of AD.

Central Control of Bone Mass
Babl

ab L
Bone Laboratory, The Hebrew University of Jerusalem,
Jerusalel,

In vertebrates, bone mass is maintained constant between
the end of linear skeletal growth and gonadal failure by a
continuous destruction/formation process termed bone
remodeling, which occurs simultaneously in multiple foci.
It consists of a resorption phase of ;;re-exxsﬂng bone by a
specific cell type, the osteoclast, followed by a phase’ of
bone formation by another bone-specific cefl type, the
osteoblast. Although different foci present different phases
of the c%cle, the overall net effect is that of a balance
between ‘bone destruction and_formation. The physiologic
importance of bone remodeling i1s best illusfrated in
osteoporosis, the most common degenerative disease in
developed countries, which results from an impaired
remodeling balance that leads to bone loss and increased
fracture risk, Several lines of evidence suggest that bone
remodeling is centrally controlled: 1) €s are densely
innervated by the sympathetic nervous system as well as by
sensory nerve fibers containing calcitonin gene-related
peptide, substance P and tyrosine hydroxylase. 2) Bone
cells express receptors’ for ‘these” and ~ other
neurotransmitters, suggesting the occurrence in bone of a
non-synaptic, diffuse, and slow neurotransmitter signalin

which regulates bone cell differentiation and activity. 3%
Clinically, obesity protects against bone loss induced lz the
cessation of gonadal function. 4) Perhaps the most direct
evidence for the central control of at least bone formation is
the .consistent clinical observation of heterotopic
ossification and enhanced fracture healing in patients with
traumatic brain injury. 5) Stress and depression in humans
and experimental” animals are associated with significant
decreases in bone mass attributable to activation of the
HPA-axis and perhaps other, non—svmgathetlc processes. It
thus a&pears that the central control of bone remodeling is

mediated by multiple pathways.



Central Interleukin-1 Receptor Signaling Regulates
Bone Mass

Bajayo A.!, Goshen 12, Feldman S, Csernus V.4, Shohami

E., Yirmiya R.’and Bab L

‘Bone Laboratory, The Hebrew University of Jerusalem,
Jerusalem, Israel, Depts. J[ Psychala‘%" & Pharmacology,
The Hebrew Umverﬁ rusalem, Jerusalem, Israel,
*University of Pécs Medical School, Pécs, Hungary,

The ro-inflammatory okme IL-1, acting via the
alamic IL-1 rec (iL-lRl activates
ays associated wi the restram boné’ formation
such as the hypothalamo pituitary-adrenocortical (HPAI
axis and the gymy g‘xitheuc neryous system. In addition, IL
has been implicated as a mediator of the bone loss induced
mex hormone depletion. To address more specifically the
role of central IL-1R1 st mg, we
charactenzed th ne p enotype of young IL-1R1-/- mice
and mlce with astroc overcxpressmn of the
IL-1 recgftor anta st under control of the
murme ghal ﬁb lary acl ;ly:omoter (IL-1raTQ).
The etical rmce showi ormat by
weight and consumptlon Althou;
ltgguﬁx?o llmmetnc study r oxted a no bone masshm
-/- mice, cro-computed tomograp C
analysns demonstrateg 1mpa1red femoral elongation "and
radial ﬂo in these as well as in the IL-1raTG
mice. Moreover, the trabecular bone density in the distal
femoral metaphysis and lumhar vettebrae in_both mutant
mouse lines was murkedly ower as compared to their WT
controls. Similar decreases were also seen m the trabecular
thickness, number and connectivity tg efdmg
the low bone mass (LBM) %lm G mxce
involves hlgh turnover bone 1
the osteoclast number with substantially smaller mcreases
m osteoblast number bone formation rate. The
mechanism involved in the increased bone formation was

a previous

not related to dysfunction, as testosterone levels in
the IL-1raTG mice were matkedly higher co ed to the
WT controls. These dem phenotype

onstrate a LB!
resulting from the absence of central IL-IRI sxgnal fg
Whereas previously reported studies suggest a roe or
skeletal IL~1R1 sxgnalm%b bone toss, the present findi
implicate the central sxgnalmg a posmve
regulator of bone mass accrual

Rescue from Neuronal Death by N-Propargylamine via
Regulation of Pro-survival Bcl-2 Family Proteins and
Amylond Precursor Protein (APP) Processing

Bar-Am Q., Tamar A, Weinreb O. and Youdim MBH.
Eve Topf and USA NPF Centers ofExcellme Technion-
Faculty of Medicine Deﬁ of Pharmacol. ogy
Our recent studi ve provides ev
activation/regulation of protein kinase
association with Bel-2 protein famil Iv
survival by rasagiline (I\? gyl-( RE nomdan
in relation to its pr ar moiety. In the presem s we
lmvesu c nem‘orescue death S o N
argylamine m a progresswe neuronal
Pon term (3 da serum deprivation in SH-SYS%
neuroblastoma cells ﬂ;!) lamine (0.1-10 mM) dose-
dependently reduced evels of the earl msxs-
associated phosphorylation protein, H2A-X ser 139
well as decreased the cleavag e of
substrate poly ADP ribose pol Eﬁ) Long-t
serum withdrawal signific: down—regulated the anti-
apoptotic protein, Bcl-2, as well as up regulated the pro-
apoptoctéc prgtem,d Pcpgid mlhese et'flc;cytiI were maﬂ(laxﬁ;“xilly
reversed in a dose- manner - €
Furthermore, it reduced the levels of th%ropargy ic
proteins, Bad and Bim. Using real-time RT-] Pg% we show
that N—propargylamme elevated Bcl-2 and reduced Bax
gene expression. In addition, serum deprivation induced an
mct{leasley in protein lefvels of holo-APP, in cons:stenge with
pathophysiology o
propargylamine markedly decreased holo-Aﬁ’P levels
accompanied by incr levels of the non-amyl ﬁemc
a-secretase form of soluble APP (sAPPa) into e medium.
Similar effects on cell  survival
_lﬂfmon/processmg were demonstrated for rasagllme
results indicate that the regulatory effects of
rasagiline and N-propargylamine on APP and sAPPa levels
promote a reduction in the toxic amyloidogenic pathway,
mvolved in AD.

whereb:
C) 4

Do odd illusory shapes pop out? Effects of learning and
expertise

Barlasoy A.'*, Weinstein M. and Hochstein 8.2

Dept. of Neurabrology Institute of Life Sciences, Hebrew
University, Jerusalem 91904, *Interdisciplinary Center ﬁ%’
Neural mputanon, Hebrew University, Jerusalem 91904,
Itlswell documented that odd clements are easily detected
when embedded in a field of distractors that are smnlar to
each and differ categoncally from the odd element in

is slower, and whatextemdoessuchapgop;omdm‘
on llusory-contour trammg history. Previous
gatg of a pop-out effect when

search for a set of Iusory -eontour mducers
wecky & Treisman, ARV 8

a Leld f non-inducers

IOVS 30s. 457, 1989, Namre Natare 371: 791,
1994). Others ’ studied pop-ont of odd shapes where

subjective eontours were defined b 9&)’8&1&8

{ ctal, P 263 1992)

now tes sub w1th lé:“ trammgona
Ka‘;xzsx}

Y of the tr:h'“’lé’)'Y coml?nrlusory ol and straciors
o als) were elograms
v:ere illusory Angar co]gglmd 9, 16 or 25

llusory ﬁgures set-size cffects and mean
rxevefaonse determme if the ¢lassical tests for pop-out
(refative set-sxze mdependence for gdd element pxesent
mals is relevant also for slowly induced percepts. A

cant differ _aswellasmleamnﬁ
r ¢ was found between with different levels
T B A omd iggificanty | e

ilfusory es si
on traini 1 results suggest that pop-out
detectionngf anizsa figures is a function of
Supported by “Center: tlence” #8009 the
Israel Science Fou on and the rael Bi

Science Foundation.

tive analys:s of Parvalbumin- and Calbindin-
D28K- ¢ "(lf in limbic brsin structures
and the SSC of Octodon degus after repeated early life
stress
Becker K., Kindler J., Helmeke C. and Braun K.
Dept. Zooiogy/Devel ;memal Neurobiology, Otto von
Guericke University, 39118 Magdeburg, rmany,
Early adverse ence_results in both cal and
%olo%lca egenm Previous results mptlg;sx trumpet-
Octodon de pomted out, that early life stress
a_vari mg{pho gical changes meludmg
ic ¢ densm these

impact of ecarly hfesttessqnthe
rodcat hippocam dsin. Pt onor a6 the
, ant 5 exX
%anes de

somatosensory showed

significantly ~ lower densities of Parvalbumin- and
8k-immunoreactive  (-ir neurons n

% lg thig

subregion. Accordmg}w

mput
anule cells %l: mpensaned decreased
?xrmnbers m neurons. In the CA?yre the
mcreesed excitatory ~ input (enhanced mes
appears neither to be compensated nor
numbers_of GABAergic interneurons. f?kms an oveml}
neyronal exmmhl ility could be
on

am a
hxp%%gglmpal formation. Increased cell densmee of
Parvalbumin- and Calbindin-D28k-ir neurons were
detectable in the basolata'al amygdala of early stressed

degus, whereas in daloid nucleus no
d:.éus erences wete f Accord.méy,

eportedfor lateral amygdﬁm p m vevenm‘grase
Sownreguiated. by moread. mmers of CABAGraic

mtemeur from whxch an overall dam of neuronal
exextabxhot;‘s’co expected. Ihesepmm s-induced

changes of ABA.er%nc mediated chang appear to be
more or less spec ar some hmblc regions, since in the
piriform _ cortex somatosensory cortex no
quantitative changes were detectable



ens
Inst for Physiology, Dept. of Neurophysiology, Charité - U
Med Cntr Berlin, Germany, &
Hippocampal sharp-wave ripple complexes (SPW-R) occur
dun%ocslow wave sleep angfgehavipll?al immobility and are
thoug%nt to represent stored information that is transferred to
the cortex in a process of memory consolidation. Here we
show that stimuli which induce long-term potentiation
(LTP), a_ neurophysiological correlate of learnin,
memory, led to generation of SPW-R in hippocampal area
CA3 that were identical to those observed spontaneously.
Followmi repeated stratum radiatum-stimulation in area
CALl evoked SPW-R recurrently occuréd in area CA3 and
prog)aé?ted into area CAl and the subiculum. The induction
of SPW-R was dependent on activation of NMDA receptors
and involved time-dependent changes in interactions
between clusters of neurons in the associational network of
area CA3. Furthermore the induction of SPW-R by hi
frequency stimulation (HFS) could be reversed by
application of low frequency stimulation (LFS) which also
reversed stimulus-induced LTP in area CA3. Durin
application of low dose acetylcholine (ACh) in presence o
ACh-csterase inhibitor S%h tigmine a facilitation of the
stimulus-induction of SPW-R was observed as well as a
bockade of SPW-R activity by application of a ten fold
higher dose of ACh. Our data suggest a mechanism which,
by inducing SPW-R in the hippocampus, can be used to
1?z‘;})lore their role in memory consolidation, as well as the

es tfsfovemmg network activity in areas CA3 and CAl
and, therefore, the generation of ensemble activity in this
structure. Furthermore these results suggest that, under
certain cognitive states, learning-induced s;nvz}pm pfasticxty
might result in the generation of SPW-R and the
propagation of information from the hippocampus to the
neocortex.

Hippocampal sharp-wave
Bokens . 8

Monaural and binaural fMRI activation of the
brainstem auditory pathway
Ben-Ami H'*, Furst M, LeviY., GerstenE’ and
Ben-Bashat D.*
School ogElectﬁcal Engineering, Faculty of Engineering,
Tel Aviv University, Tel Aviv, ’7§e Wohl nsritutecfor
Advanced Imaging, Tel Aviv Sourasky Medical Center,
Tel-Aviv;
Binaural processing of sound in humans is initiated within
the_auditory nuclei in the brainstem. An MRI study on
patients with multiple sclerosis and stroke indicated that
whenever the lesion overl the brainstem auditory
pathway, some binaural performance was abnormal, while
the monaural performance was normal. The purpose of the
present study is to reveal the difference between binaural
and monayral processing using functional MRI (fMR1) on
healthy subjects. fMRI was performed on a 1.5 Tesla GE
scannér. Axial, sagittal and coronal slices of 4 mm
thickness and 0 were acquired. A GE-EPI sequence
was used with based on the ECG and configured to
every fourth heartbeat. Statistical analysis of the data was
Bgrfonned by using SPM2 software. The default bounding
x of SPM was adjusted to include the brainstem. Since
the brainstem auditory nuclei are relatively small structureate%
the analysis included removal of movement rel
artifacts. ‘The analysis was performed only in the sub-
cortical area. The auditory activation was mapped on a 3-D
brainstem auditory pathway atlas. Fifteen young healthy
subg:cts J)amclpated in the study. Subjects were stimulated
by 20-30 seconds of either classical music or rock music
presented binaurally or monaurally. In all subjects, binaural
stimulation yielded activation in at least one brainstem
nucleus. Activation was identified in the cochlear nucleus,
superior olivary contxglex, and inferior colticuli. Both right
and left auditory pathways were activated only when both
cars were stimmlated. The right auditory pathway was
primarily activated when the left car was stimulated and
vice versa. We have demonstrated that f/MRI can be used to
identify the brainstem auditory pathway.  Further
investigation 1s.re311;1red to explore the auditory pathway
with different stimuli.

Voltage Dependent Conformational Changes in
Muscarinic Receptors Affect Their Coupling to Their
G-proteins

Ben-Chaim Y !, Dascal N.?, Parnas 1! and Parnas H.!
The Otto Loewi Minerva Center for Cellular and
Molecular Neurobiology, Hebrew University, Jerusalem,
*Dept. of Physiology and Pharmacology, Tel-Aviv
University, Tel- Aviv
G-protein coupled receptors (GPCRsR are involved in most
signal transduction processes. Although GPCRs are
transmembranal and could potentially be modulated by
membrane potential, they are not considered to be, by
themselves, voltage sensitive. In an earhier stu -
Chaim et al, 2003 J. Biol. Chem. 278(25), 22482) we
showed that two GPCRs, the m2 (m2R) and the ml (m1R)
muscarinic receptors are voltage senmsitive; their ¢ ln‘it)'
toward tl;geggomst is affected by membrane potential. We
hypothesized that membrane potential affects the coupling
of the G-protein to the receptor and thereby determines ifs
affinity; high affinity when coupled to the G-protein and
low affmity when free. This hypothesis was tested direet!
1:;1eas;urm§i the voltage dependence of the agonist’s
affinity of chimeric mIR and m2R in which the third
intraccllular loops were mterchanfcd. We show that the
voltage sensitivity of both m1R and m2R crucially relies on
the loop that couples the receptor to its respective G-
protem.

Weaned Rats Return to Mother After Stress

Berger B.D.', Asher-Rabino H..!, Teucher D.!, Leshem M.
Dept. of Psychology, Brain & Behavior Research Center,
University of Haifa, Haifa 31905

In the progression from suckling to weaning, rat pups show
a_reduce wpmfcrence for the mother rat in a choice
situation. We here that 31- day old weaned rats who
are exposed to 30-minutes of acute stress revert to an earlier
mode of behavior reminiscent of the suckling stage ~ that of
preferring the mother rat. Sprague-Dawley derived male rat
pups (n=21) were tested for preference in a Y-maze, where
one arm contained the and where one arm contained a
female littermate, When the pup made a choice, the trial
was terminated. Each animal was evaluated for choice 4-
times at different postnatal ages, once as a suckling at 16-
18 days and three times as a weanling at 30, 31, and 34
days. Prior to the choice test on day 31, pups were placed
on small elevated platforms for a period of 30-minutes, a
method commonly used to induce stress. They were then
tested as usual for preference for the dam or littermate. In
keeping with previous work, 70 % of suckling pups (16-18-
days) preferred the mother as compared with only 33 %
preference for the dam in weaned rats on day 30. However,
mmediately after the platform stress on day 31
significantly more of these weaned rats (71%) rév
back to preferring the mother much as had done as
suc . This stress-induced preference shift was largely
reversed on the following trial on Day 34 without the stress
manipulation, with only 43% of the weaned pups preferring
the dam. These results suggest that stress may cause a
regression to much earlier stages of socio-affective
development. We speculate whether this phenomenon
observed in laboratory rats, may be related to instances of
stress-induced regression or = attachment reported by
clinicians in humans.

Sixty-Minutes per Day of Social Interaction Reverses
Isolation-Induced Aggression and Increased-Morphine
Consumption

Berger B.D., Teucher D. and Raz S.

Dept. of Psychology Brain and Behavior Research Center
University of Haifa Haifa 31905

Laboratory rats that are housed in social isolation are more
aggressive and consume mor¢ morphine solution than
socially housed rats. We report here 60-min. of social
interaction per day reverses these effects of isolated
housing. In one series of studies, pairs of male rats were
trained in a cooperation task where both animals must
coordinate their behaviors to receive food reward.
Following acquisition, subgroups were allocated to one of
three housing conditions: lgrsocml housing (2-per cage); 2)
social isolation (1-per cage); or partial social isolation (1-
per cage with access to another male rat for 5-min, 60-min,



or 4-hours per day). After 21-days in these different
housmg condmons the animals were re-tested in the
tion task. Significant deficits in re-test cooperation
pergo;‘namnce and increases in aggrcssxon were observed in
animals with 0 or 5-min. per day of social interaction. No
deficits were observed in subgr that had at least 60-
minutes per day of social interaction. In paraliel studies,
male rats were housed for 21-days in one of three housin,
conditions: 1) social housing (2-per cage), 2) soci
isolation (l-per cage); or 3) partial social 1solation (1-per
e with access to another male rat for 60-min per day).
ater or 0.5 'cc_motphine suifate cons: unxtmn were
measured in one-bottle or two-bottle tests. Socially isolated
animals consumed significantly more morphine but not
more water than those in the social housmg or partial social
isolation groups. There was no difference een the
social housing the partial social isolation groups
indicating that 60-minutes of social contact per s
sufficient to reverse the effects of social isolation. Taken
together, these studies indicate that social isolation
increases aggression, disrupts a eo:gremtncn leaming tas
and increases morg;ln’fnne intake and that a short dail n£
of 1socml interaction reverses these effects o soclal
isolation.

v:tiand sngmﬁcance of the brain ZnR

& s leon U, Sekler 1., Hershfinkel M.
F Morphology and  Physiology, Ben Gurion

Umversrty of the Negev Beer~Sheva, 84105, Israel

Dynamic changes in zinc play a key physxologlcal role in
mm transmission, and are a | g factor in neuronal
following excttotomc )

mes attributed to
neuronal zinc rise. We propose ZoR, an extracellular

zinc sensi reocpto_r is mediatin, “ﬁrmtraccﬂnlar signaling
followmé es in extracell zinc concentrations,
a”" signals are monitored in acute hipp al

and neocortlcal slices following application of extracel
zing, particularly strong activity was monitored in the CA3
reglon Using TPEN, a membrane pexmgable zinc chelator,
¢_demonsirate that the rise in the Ca™ alzfollowmg
ZnR activation %s indeed related mostly and not
induced by permeation suggestm 21
cellular sxgnalmg is triggered by extracel ular Zn™" and not
only by 1is on in_neurons. The brain ZnR-
dependent calcrum rise, zls mediated by the IP; pathway such
rise in intracellular Ca*" has been prevnously lmked to the
modulation of LTP and LTD, and neur apoptoms on the
other hand. A major ?r convey the
metabotropic sxgnal to ueurona death or survnval is the

MAP kinase gg ?' ¢ have indeed monitored the
specific phos Tﬁ lation of ERKI/Z followm bram ZnR
activation, potential physiological significance of a

zinc sensing mechanism is shown by the extremely wide
range of zinc concentrations activating the ZnR, ran,
from nanomolar to micromolar. The extremely high affinity
of brain ZnR is mtnﬁlfmg since it is expected to be
activated by minute, toxic zinc concentrations, which
we see released followmg electrical stimulation.

NMDA channels in superficial neurons of the mouse
presubiculum contain C subunits

Binshtok A.' Aracn P, Flexdcrvxsh LA., Sprengel R,

Heinemann U.* and Guthick M

Koret School o Vetenna)yMedtcme Hebrew University

of Jerusalem, Rehovot, Israel, “Institute of Physiology,
harite Campus Mitte, Humbold University of Berlin,

Germany, *Max-Planck Institute of Medical esearch,

Dept. o Molecular Neurobiology, Heidelberg, Germany,

Functional NMDA receptors are made up of an NR1 and an
NR2 subunit, which plays a critical role in determining the
susceptlblhty of the rec to Mg2+ and its single-
channel conductange. RIU/NR2A™ and NRI/NKR2B
receptors have higher conductance and enhanced sensitivi
to voltalge-d ent Mg2+ blockade, while NR1/NR2
1I/NR2D receptors have lower single-channel
conductance and diminished Mg2+ sensmv such that
they are more likely to open at restmg . Transgenic
mice which exgress a LacZ indicator gene that is controlled
by the NR2C promoter revealed that in addition to
cerebellum, C subunits are expressed in several
forcbrain regions not previously identified with in-situ
hybridization. One such area is layer 4 of the barrel cortex,

where we also showed functional expression of NR2C-
containing receptors_in whole cell and single channel
recordings. The LacZ staini also prominent in the
superﬁcml layers of the prest w um, wh;ch is & major
e the Eoppcoam Bt 3 o My et
e hi ampus were in -+
whole cell recordin; ¢ made from neurons of the
superficial p um Cells held at -70 mV revealed
rominent, DNQX—resxstant, APV-sensmve, slow P“;
?bcay spontancous EPSCs. NMDAR-mediated
weremw\;flrseleanatreshngpotem;a‘l’mnemonsofthc
presubi ers; were, however, prominent w
the membrane gvas depﬂlg{anzed In outside-out patches from
the somas of superfictal presubicular neuroms, single
NMDA channel currents induced by focal glutamate
plication were egtedmnmanﬂy of the low-
cassanddxsplay lesssensmvrty Mg2+. By contrast.
only high-conductanc A channels with a “classical
+ sensitivity were fmmd m ar neurons,
It 'scems likely that the functio
subunits by newrons m this restricted region has important
consequences for parshippocampal circut function.

MRI and histological imaging of migrating bone
marrow stem cells transplanted into mouse brain

Biton 1.2, Cohen Y2, Helimann M.!, Barhum Y ', Panet

H:, Levy Y Kml Melamed E.* andOﬁenD‘
Felsensiein enfer tNeuroIo , Tel-Aviv University,
:School of Chemist Sackl er Faculty of Exact
Sciences, Tel Aviv

Bone marrow mesench al stem celis (BMSc) are
multipotent cells that can be induced in vitro to differentiate
into a variety of cells and replace or repair tissues in the
body. In our previous studies we were able to induce
il Changed el pheodtype i cxprsed pawonal o
cel i and expres: as
weII as dopaminergic markers and also secreted dopamine.
ent study was aimed to clarify whether the mouse
BM can mxgrm into the lesion and differentiate into the
neurons when transplanted into mice subjected to unilateral
6-OHDA lesion, an animal model of PD). BMSc obtained
from transgenic mice (BS/EGFP) bearing the enhanced
i‘enen fluorescent protein (EGFP) underwent differentiation
ng a period of 48 hours. The cells were also transfected
with fron wh1ch allowed the stem cells to be visualized on
MRI scan. nrmpr:&:tated BMSc were then injected into
left striatum of mice were injected stereotacucaﬂy with
6-OHDA, in the right hemisphere and demonstrated
rotational behavior induced by amphetamine. The mxce
underwent an MRI scan at several txmc nts durin
days post transplantation. Hnstolqg:cal mdwa
the EGFP-BMSc, both differentiated
injected into the opposxte brain non-lesxone%gbhennsp
were seen to mx to and
hemisphere. M could ge the spatial distribution
of small clusters of labeled cells spatial resolution
within  experimental times acocpta te for in  vivo
investigations. This study demonstrates the capability of
BMSc to be attracted and to migrate to lesioned arcag
this animal model of PD and demonstrate the potenhal of
high resolution MRI in in-vivo imaging of cetls migration,

Modulation of rhythmlc atterns produces in the
neonatal rat spinal cord by selective activation of mu-
B[:lo)d receptors in the sacrocaudal segments
Bt vt woos & Cofl Biology, The Hebrew U

pt. of Anatomy & Cell Biology, The Hebrew University
Medical School Jerusalem;
The possible mvolvcmcnt of sacrocaudal-afferent (SCA)
pathways in activation of rhythmic motor patterns was
examined in the isolated brainstem spinal g) iparanon
of the neonatal rat. Repetmve stnnu anon of C
ventromedial medul oduced a locomotor like
rthythm in the thoracol and an alternating left-
right rh in the sacr § ) segments ofthe spinal
cord. Selective apphcatlon o the mu-opioid receptor
agonist DAMGO to segments blocked
locomotor and SC rhythm produced by SCA- but not b
VM stimulation. The block could be alleviated by
administration of the opioid receptor antagonist naloxone to
the SC cord. Bath application of DAMGO to the TL



segments of the cord did not interfere with the rhythmic
gatt@ms produced by either SCA- or VM stimulation. These
indings show that the DAMGO-induced block of the
rthythms 8roduced by SCA stimulation occurred specifically
at the SC segments of the cord, and that the presence of
DAMGO did not interfere with the ability of the SC and TL.
networks to produce organized r‘h“i’ﬂmu'c atterns. The
capacity of opioid receptor to modulate r ic patterns
produced by activation of nociceptive and non-nociceptive
reflex pathways, and the suggested mechanisms of this
modulation will be discussed.

Electrotonic coupling mediates slow synchronous
oscillations in the anferior pituitary of teleost fish
Bloch C L., Gutnick M.]., Levavi-Sivan B.2 and
Fleidervish LA

Koret School of Veterinary Medicine, The Hebrew
University of Jerusalem, Rehovot 76100, Israel; *Dept. of
Animal Sciences, The Hebrew University of Jerusalem,
Rehovor 76100, Israel,

The anterior i)ituitaljy of teleost fish contains a variety of
endocrine cells, which, under controf from hypothalamus,
release trophic hormones and thereby play a major role in
reproduction, social behavior and growth. In fish,
hypothalamic fibers directly innervate the pituitary. The
hypothalamic hormones released from these fibers bind to
membrane receptors on lpxtult cells, triggering action
potentials, rise 1 cytosolic calcium and exocytosis. It is
unclear whether these activitics are confined to
stimulated cell or propagate to adjacent cells. We addressed
this issue using whole cell a ‘orated patch clamp
technique in a novel, hypothalamo-pituitary slice
preparation. Pituitary cells at rest generated occasional
spontancous spikes and spikelets. The latter probab}?'
represented spikes in neighboring, electrotonically coupled,
cells. The presence of electrotonic communicatior
grobabl%' mediated b gﬂP junctions, was further sup
1y the 1r_1dmt§.that uciter yellow diffuses between cells.
(u} quantlf}rr is connectivity, we performed simultaneous
recording from pairs of adjacent cells. Thirty-three percent
of the cells exhibited strong rec1§rocal couglmg. Coupling
coefficients ranged between 0.18 and 0.3]1 and couplin
resistances ranged between 16 and 39 GOhm. The electrica
Junctions were effective low—rass filters, attenuating action
potentials much more than low-frequency waveforms. A
transient application of GnRH elicited in anterior pituitary
cells prolonged voltage oscillations (0.8-1.2 Hz) with bursts
of action potentials, arising from the depolarizing edge of
the waves. The oscillations were prominent in field
potential recordings, indicating a high degree of regional
synchrony. We conclude that electrical activities of anterior
pituitary cells in teleost fish are synchronized by coupling
through gap junctions. Regulation of this coupling may
play a critical role in determining complex patterns of
pituitary hormone secretion.

Acetylcholinesterase in Exercised Rat Muscles
Blotnick E., Sharon S. and Anglister L.

Deﬁt. Anatomy and Cell Biology, Hebrew University
School of Medicine, Jerusalem 91120,

Acetylcholinesterase gAChE) ?lays a major role in the
activity of muscles. Because fast-twitch motor units are
recruited with increased motor demands while slow twitch
motor units arc readily and continuously active, and
because synaptic AChE itself depends on neuromuscular
activity, we ecxamined the regulation of AChE in
?rcdon_lmantly fast and slow-twitch rat muscles before and
ollowing strenuous cxercise. Rats were trained by walking
on motor-driven treadmill (2wks, 1h/d at a speed of Sm/min
with 2min sprinis of 17m/min, every 10min). Fast and
slow-twitch leg muscles werc isolated, AChE was cxtracted
and its levels and isoform composition in trained and
control-untrained muscles were analyzed. AChE content
(per protein) increased in all examined fast-twitch muscles,
but not in the slow-twitch soleus muscle. All muscles
contained ilobular G1+2, G4 and asymmetric A12-AChE
isoforms. After training the tetramer G4-AChE increased
sitiniﬁcantl (25-60%) in the fast-twitch muscles while the
other AChE isoforms in both fast and slow-twitch muscles
remained unchanged. To examinc whether this increase
may be expressed in synaptic AChE, frozen sections of

junctional regions of trained and control gracilis muscles
were double-labeled with Rd-o-b otoxin (BTX) for
?'nqptu; acetylcholine recegtors (AChRs) and with biotin-
asciculin (followed by FITC-streptavidin) for AChE.
Quantitative analysis of confocal fluorescence images
revealed that syoaptic AChE in the traimed muscles
increased (both intensity and areaz relative to the AChRs
when compared wi controls. Altogether, these
observations suggest that the G4-AChE might become
significant at the endplates of fast-twitch fibers following
exercise. The localization of this form at the endplates
following exercise is examined.

Supported by Israel Sci. Found. 685/01 (LA).

Twenty years follow-up on recovery of a case of left
parietal, war brain injury: unilateral neglect, left/right
Blum B

ljépt of Physiology & Pharmacology Sackler School o
Medicine T}’Iel Aw%yUniversity, Tel ﬁyvnr, 4

In attempt to assess recovery in (M.A.), left parietal brain
damage in 20 vears follow-up s in year of injury
(1982), late elfects & compensatory strategies were
revealed. Proximally to injury unilateral neglect ﬁlJ.N.) was
observed: inability to recogmze family memsbers present
contralesional, these countable by left angular girms %ANG)
damage. On psychoph¥sicﬂ Ctesting in  1994-6, of
differentiating geometric forms incomplete in informatio!
varying in degree of difficulty, orientation, local/glob:
viewing & exposure time, M.A. displayed considerable
inattention; yet like normals showed separation 1o “hard” &
“easy”, attention earmarkmfg, thrust at hardest but with
greater than normal pay off next to hardest, even small
efforts with large plaaf off. This recovery lag suggested also
suﬁramar nal (Su.M.) injury, ,considemﬁ that m recovery
ANG & Su.M. take over one for other. M.A. recovery was
re-assessed (Pavlovskaya & Blum 2004) revealing visual
search better ce contralesionally, in contr
conjunction performance failures indicative defecit o
sustaining attention, UN contralesionally. Stimulus biasing
to enhance hard decisions occured like in normals but
without the normal’s awareness of virtual change in
stimulus, a feed back deficit (Blum 2002). Prior to mjury
M.A. made no writing errors, at present 20 yrs after injury
left/right errors in Hebrew cursive letters mistaken one for
the other, in performance, not cognitively, M.A. aware of
mistake, trying to correct, may repeat crror. Scemmingly,
M.A. deteriorated in 20 years due to .dcl;'%ed effect of
"[?Euﬂ this is of clinical interest for possible prevention
(FENS 2004).

Model of intracortical connectivity in the primary visual
cortex

Blumenfeld B., Bibitchkov D., Naaman S., Grinvald A.
and Tsodyks M.

Dept. of Neurobiology, Weizmann Institute of Science;
Recent voltage-sensitive dye imaging studies on
anesthetized cat area 17/18 have shown that spontancously
emerging activity patterns are dynamic and are similar o
those evoked by various orientations of a moving grating
stimulus [Kenet, et. al, 2003]. This sy iests that
orientation maps are intrinsic preferred states of the cortical
network. Adopting this view, we study recurrent neural
network models whose attractors are single condition
orientation man. To this aim, we first use an experimental
set of 24 single condition orientation maps to construct a
connectivity matrix through a modified version of the
pseudo-inverse rule of the Hopfield network [Personnaz et
al, 1985]. This modeling suggests that long-range
connections depend on the difference n orientation
preference of the connected columns and are strongly
correlated with orientation selectivity of the columns.
Motivated by these observations, we introduce a simple
copnectivity rule which depends on the sclectivity and
orientation preference of the interconn columns. This
rule can be viewed as an extension of the "ring model"
connectivity rule for orientation preference [Ben Yishai ot
al, 1995] ‘that accounts for non-uniform selectivity. An
analytical analysis of a simple rate model with this
connectivity role shows conditions under which the
network has a ring atiractor that goes through the



continnum of single condition orientation ggs We
perform computer simulations of the model b: on an
gxglmental orientation preference map to show that it can
indeed lead to the spontancous generation of realistic single
condition maps. The dependence of the su%ested synaptic
weights on _distance correlates with the pattern of
corrclations in the imaged spontancous activity, further
supporting the idea that intrinsic connectivity in this area
underlics the activity in both spontancous and evoked
regimes.

Supported by Israeli Science Foundation and Heineman
Foundation.

Weaning and social iselation are critical factors for the
establishment of functional neuronal networks in
prefrontal cortical brain areas

Bock J.!, Becker S.!, Ferdman N2, Leshem M.?, Braun K.
\Institute of Biology, Otto-von-Guericke-University,

Ma, debwg, Germany;, *Psychology Dept. and Brain &
Behavior Center, The University of Haifa, Israel ,

Recent studies in rodents revealed that weaning is a critical
formative gﬁnod for adult behaviors. Moreover, it was
found that this environmental factor acts in interaction with
subsequent social environmental conditions such as social
isolation, resulting in altered behavior in open-field and
social-interaction tests. In the present study we wanted to
clarify if the described | ioral alterations are
accompanied by xmehologlcal changes in prefrontal
cortical brain arcas. Wistar rat pups were raised with
their dam until 21 (early weaning) or 30 days of age (late
weaning) and were sul reared in social isolation

or in groups. We quantifi dmc}l,ritic spine frequencies and
dendritic length of pyramidal neurons in the anterior
cingulate cortex (ACd). We found changes of dendritic

spine frequency and dendritic len;th specific for apical and
basal dendritic branches. Two-Way gf‘lOVA re?r%aled an
effect of weaning on apical dendritic spine frequency
resulting in decreased spine frequencics in the late weaning
groups. In contrast, basal dendrites did not undergo spine
changes in response to weaning, however social isolation
induced significantly enhanced spine frequencies. Dendritic
length was affected on apical dendrites only, where we
found an effect of weaning and social isolation and an
interaction of these factors, resulting in decreased dendritic
length after late weaning and increased length after social
isolation. Our results provide the first evidence that the
process of weaning in interaction with postatal
environmental conditions alters the development of
neuronal connectivities in prefrontal cortical areas, which at
Lelast in part may underlic the observed behavioral
terations.

Supported by the German-Israeli Foundation (GIF).

Prenatal stress in rats attenuates hippocampal long-
term potentiation (LTP) and induces deficits in synaptic
plasticity and spatial memory

Bogoch Y.!, Nachum-Biala Y2, Salomon S.2, Matzner H?,
Yaka R.?, Linial M.}, Weinstock M.?

‘Dept. of biological chemistry, Hebrew University of
Jerusalem; *Dept. of Pharmacology, School of Pharmacy,
Faculty of Medicine, Hebrew University of Jerusalem,
Prenatal stress (PS) in rats has been shown to reduce
hippocampal neurogenesis and cause mild deficits in spatial
memory in adulthood. These changes are associated with
altered a}l)rogrammmg of the fetal brain by excess levels of
maternal stress hormones like corticosterone. The present
study investigated the effect of PS on hippocalg)  long-
term potentiation (LTP) and genes involved in its
regulation, together with those implicated in synaptic
plasticity. Pregnant Sprague-Dawley rats were subjected to
variable maternal stress (restrainf, saline injection and
forced swim) on days 15-20 of gestation. Experiments were
performed on male offspring aged 21 days. Field excitatory
stsynaptic potentials were recorded in the CA1 region of
ppocampal slices from 6 control and 6 prenatally stressed
rats. High frequency stimulation (HFS) induced LTP (10 to
60 minutes post-HFS) in control rats, that was significantly
reduced by PS. Littermates of these rats were used for gene
analysis iIn RNA extracts of hxpf:ocampus by the
Affymetrix DNA array. Hierarchal clustering showed a

clear distinction between controls and PS. 3.5% of 20,000
gulated

rc_ﬁ:mented on the array were up or -1e
@ PS. These included several impliggted m uemoienesis

synaptic plasticity that were down-regulated. Among
those involved in presynaptic activity were; rab3a, syntaxin
1, synapsinl, stxbl (muncl8) and mAplé.é and in
postsynaptic activity; BDNF, PSD95/S. , Ephrin
receptor, protein kinase C. The differential expression of
many of these genes was confirmed by RT-PCR. This study
shows for the first time that prenatal stress can affect
neuwronal development resulting in reduction in
hippocampal plasticity, and LTP. These early changes in
neuronal activity could explain the deficits in neurogenesis,
learning and memory seen in adult life.

Effects of early life experience on corticosterone
secretion in two animal models of depression (Wistar-~
Kyoto and Flinder-Sensitive Line rats)
Braw Y, Malkesman O.;, Maayan R.>, Touati-Werner D.
and Weller A
‘Bar-Ilan University, ‘Felsenstein Medical Center and Tel-
Aviv University,
In light of links between parental depression and impaired
actioning of the h amic-pituitary-adrenocortical
axis (HPA§ in the offspring, we analyzed thie activity of this
axnsm%xpsbclownfl to an_animal model of depression
(Wistar-Kyoto, Y!'lf In addition _to a normal growing
condition, 8 mild chronic stress condition (reduced g
in postnatal days 2-9) was in_order to elucidate the
possible interaction between hereditary vulnerability and
carly life stregs, At day 17, two pups per litter
were removed from home cage, one was subjected to
acutcstress(exgjosurcmanadul male rat) and other
was, left undisturbed. Blood was collected and
corticosterone was assayed by RIA. The results indicate
that, while in normal growing conditions there were no
differences between " and Wistar controls, WKY %u&
wing in the chronic stress condition, exhibi
tlcag(yl lower corticosterone levels. The WKY pups’
on of corticosterone echoes studies in humans

nd ible effects on brain_development,
ability to handle stress and health. Next, a different genetic
animal model of depression, Flinders-Sensitive Line (FSL)
rats was compared to their controls (Sprague-Dawley), in
the same procedure. FSL pups were more resitient to

stress (no difference in corticosterone was found as a t
of the early chronic-stress). In addition, only Wistar/WKY
rats showed an increase m corticosterone as a result of an
acute stress, sugpesting lower overall stress reactivity in the
SD/FSL lines. results provide insights mto differences
between the two models of depression and expand our
knowledge on the interaction between hereditary factors
and environmental conditions that lead to hypocortisolism

in humans.
Supported by ISF.

Transformations in Odor Percept Identity as a Function
of Odor Intensity

Bremner E.!, Mainland J !, Telles C.;;, CM:, Porter 12,

Johnson B.?, Khan R.!, Scbel N.t
‘Helen Wills Neuroscience Institute, UC Berkeley, Berkeley,
California, USA; *Graduate Group in Biopigsics, uc
Berkeley, Berkeley, California, ; YJoint Graduate
Group in Bioengineering, UC Berkeley, Berkeley,
California, USA,
Anecdotal evidence suggests that a select goup of odorants
such as indole and skatole undergo a dramatic shift in
ept when sampled at high versus low concentration.
is concentration-dependent transformation is not oply an
hedonic transformation, but also a transformation in percept
identity. Here we sct out to characterize these changes in
odor. percept, using the odorant indole. We first used a
maximum-likelihood adaptive staircase to determine
subjects threshold for the detection of indole diluted in
mineral oil. We then provided each subject with the next-
highest concentration step in the sertes. Each subject
ormed an odor quality evaluation on the sample
rovided using 48 descriptors from the Dravnicks Atlas of
;(J)dor Character Profiles. Following quality evaluation of
this low intensity sample, ecach subject repeated the
evaluation on a high intensity sample. Across subjects and
intensities, 44 of the 48 descriptors were used at least once.
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However, whereas 8 of the identity groﬁle descriptors
(almond, caramel, cedarwood, chocolate, dirty linen,
}fi;tl?er’ vanilla, wet woo% were usedﬁfor éhe low, but not

concentration, no identi ¢ descriptors were
us?ld ectfor ﬂ;'e3(l)1igﬁbjbut not_tylplv!v;oconccmrggtgn. Upon
collection o subjects, ctpal compon analysis
will be used to characterizgtl?e gdor space, and compare
indole to other odorants.

A possible linkage between DA and mitochondrial
complex I dysfunction: implications te schizophrenia
Er;gncr-Lavie H:, }lt(abxryl R, lK)Lein Ej.t‘, Bez-Shac%ar Dl.l
‘Laboratory of psychobiology, t. 0 iatry, Facu
ofMedicin’Z T[egh%gon, Haifa, Israpel; ’Lﬁsﬁ;atao;;lyy 0] ¥
ggrychobiolo , Dept. of psychiatry, Faculty %be icine
echnion, I-fcngx}ﬁ, srael; *Laboratory of p. ioltﬁy,
Dept. of fzychiatry, Faculty of Medicine Technion, Haifa,
Israel, *Laboratory of psychobiology, Dept. of psychiatry,
Faculty of Medicine Technion, Haifa, Israel,
Dopamine is suggﬁlsteq as a prominent etiological factor in
several neuropsychiatric disorders including schi enia.
In such dopamine-rclated diseases, mitochondrial
dysfunction has been r as well. In schizopbrenia,
mitochondrial complex I dysfunction was observed at the
enzymatic level, as well as in the expression of mRNA and
protein of three of its subunits, both in the periphery and in
the brain. Notably, accumulating data show that dopamine
can inhibit mitochondrial respiration both in vivo and in
vitro. The p ¢ of the present study was to investigate
the nature of the interaction between amine and
mitochondria. When applied to human neuroblastoma SH-
SY5Y cells, dopamine induced a_reduction in ATP
concentrations, which was negatively correlated to
intracellular dopamine levels. Furthermore, in disrupted
mitochondria, dopamine inhibited complex 1 activity with
no effect on complexes IV and V activities, Interestingly,
complex I activity was also reduced by typical as well as
gzpnca[ antipsychotic drugs. However, dopamine and
operidol had no effect on mRNA and Yrotem exgmssnon
of three of complex I subunits (24kDa, 51kDa and 75kDa).
Abnormal interaction between dopamine and mitochondrial
complex I was observed in_platelets of schizophrenic
patients. Thus, complex I activity in disrupted mitochondria
isolated from platelets of s« hrenic patients was
susceptible to dopamine inhibition twice as much as that of
control subjects. The results of the present further
support the existence of an interaction between dopamine
and mitochondrial complex I, which can contribute to the
pathology of schizophrenia, and suggests complex I as a
modulation target for dopamine and antipsychotics.

Wntl controls the development of midbrain
dopaminergic neurons in vive
Brodski C.!, Prakash N.2, Naserke T.?, Vogt Weisenhorn
D.:, Panhuysen M.z, Puelles E*, Simeone A, Echevarria
D, Martinez S.¢, Wurst W :
'Ben-Gurion University of the Negev, Zlotowski Center for
Neuroscience, Beer Sheva, Israel, * Max-Planck-Institute
(()éPsychiar%, De'pt. of Molecular Genetics, Munich,
rmany; *King's College London, Centre for
Developmental Neurobiology, London, United Kingdom,
“Instituto de Neurociencias, Universidad Miguel
Herndndez, San Juan Alicante, Spain,
Midbrain dopaminergic neurons play a central role in the
modulation of different brain functions and are associated
with prevalent neurological and psychiatric disorders.
Despite the importance of these cclls, the molecular
mechanisms controlling their development are still poorly
understood. The secreted %lyqoprotem Wntl is expressed in
close vicinity to developing midbrain dopaminergic
neurons. To investigate its role for the generation of this
neyronal population we performed a serics of gain and loss
of function experiments. We report that ectopic expression
of Wntl in the rostral hindbrain of transgenic mice leads to
the generation of additional dopaminergic neurons in vivo
exclusively in the rhombomere 1 floor plate, without
affecting other midbrain nuclei and rostral hindbrain cell

populations. Mice lacking a functional Wntl protein fail to
develop a midbrain and part of the hindbrain. Therefore,
these mutants can not be used to address the question
whether Wntl is directly required for the development of
mi dopaminergic neurops. To circumvent this
problem, wensedqn%culﬂnesystemandwergab}e
to show that Wnt1 is in necessary for the generation of
midbrain dopaminergic neurons. Taken together, we
provide evidence for the first time that Wntl has the
capability to generate midbrain dopaminergic cells in vivo
mﬁs that'it is directly required for the generation of these
cells.

Netwaok hi roeam al activity modified by conditiont
B Ml;lg Seg&».lp M. by "8
2pt of Neurobiology, The Weizmann Institute , Rehovot,
While neuronal plasticity is the widely acc model of
learning and m . ,mty- pmtocgs,qszf‘}%rexampl_e
in the stu% of LTP m.volve‘assoc;ann%lgos c
ls'lesx\ionse with a brief electrical stimulation. fallback of

studies is related to the artificial nature of the
clectrical stimulation. We used a conditioning t_pm(;:odnre
involving a framsicnt enhanced activation o syna_mcs

JA receptors in primary l:gpocampal cultures.
conditioning leads to a sustained potentiation of network
activity, characterized by an increase in spontancous
activity, burst firing, and y among neurons of the
network. Dual whole cell recordings revealed that the
plasticity occurred via a decrease in inhibitory sypaptic
connections an increase im excitatory
connections, both of which were shown to be i
of postsynaptic intracellular calcium concentration. These

&3

changes appear to occur through a s,
agthcywerereﬂqctedinagxgegﬁaﬁonof ic release,
Finally, the amplitude and frequency of SCs recorded
in presence of was increased as a result of the NMDA

induced plasticity. Our results suggest that intrinsic
amplification of A receptor activity leads to an overall

iation of network activity in culture through several
concomitant mechanisms.

Learnina;lnduced enhancement of neuronal excitability
is mediated by ERK-dependent reduction of the after
hyperpolarization

Brosh 1., Cohen-Matsliah S.1.?, Rosenblum K *, Barkai E.
\Physiology, Faculty of Health Sciences and Zlotowski
Center for Neuroscience, Ben-Gurion University, *Center

Jfor Brain and Behavior and Faculty of Sciences, University

of Haifa, Haifa, Israel,
We studied the mechanisms that mediate learning-related
long lasting reduction of the post- after
hyperpolarization (AHP) in MCW neurons. We
previously showed that pyramidal neurons in the rat
i redncod post, st AP, fo throe days it ricong
(] post- burst or e traimn;
co:g»leﬁon,andthatﬂlisreducﬁonisduetodewepseﬁ
conductance of one or more of the PKC and calcium-
dependent potassium current that mediate the medium
and/or the slow AHP. In the present study we examined
which potassium current is modulated by lmen;‘ﬁ’ and
further explored the molecular mechanism that es its
Lon%;crm reduction. The small conductance (SK) channels
inhtbitor, apama:l% reduced the AHP in neurons from
trained, naive and pseudo trained rats to a similar extent,
thus maintaining the difference in AHP amplitude between
neurons from trained rats and controls. The protein
expression level of the SK1, SK2 and SK3 channels was
also similar in all lgroixs Noradrenalin (NE), which was
shown to enhance the IAHP while suppressing the SIAHP,
enhanced the AHP in neurons from trained rats, indicating
that sIAHP conductance is reduced after learning. The
MEK inhibitor PD98059 increased the AHP only in
neurons from trained rats, thus abolishing the differences
between neurons from trained rats and controls.
Accordinﬂ,y, neuronal excitability was decreased in
neurons from trained rats only. We sugggisig that leamning—
induced enhancement of neuronal excitability is mediated
by reduction in the SIAHP and that this long-term reduction
is maintained by ERKV/II activation.



Cytotoxic or neuroprotective? The context-dependent
activity of microglia under neuropathological conditions
Butovsky O., Talpalar AE., Ben-Yaakov K. and
Schwartz M.

Dept. of Neurobiology, The Weizmann Institute of Science,
76100 Rehovot, Israel,

‘Protective autoimmunity’ refers to a well-controlled T
cell-mediated anti-self response that helps the body resist
neurodegeneration. Using an in-vitro assay of hippocampal
slices to assess the cytotoxic or tEarotectwe effect of
microglia in neural tissue we show that interferon (IFN)-
gamma and especially interleukin (IL)-4, characteristic Th1
and Th2 cytokines, respectively, endow microglia with a
rotective phenotype. In contrast, aggrelgated beta—amiloid,
ke bacterial cell wall-derived lipopolysaccharide (LPS),
evoked a cytotoxic microghal response. Cytotoxicity was
correlated with a signal-transduction pathway that down-
regulated MHC-II “expression through the MHC II-
transactivator and the invariant chain. Protection by IL-4
was attributed to down-regulation of TNF-alpha and up-
regulation of insulin-like growth factor I (IGF-1). These
findings suggest that beneficial or harmful expression of the
local Immune response in the damaged CNS depends on
how microglia interpret the threat, and that a.wcll-reﬁulqted
T cell-mediated response enables microglia to alleviate
rather than exacerbate stressful situations in the CNS.

Microghia activated by IL-4 support neurogenesis and
oligodendrogenesis

Butovsky O.!, Ziv Y.', Smirmov 1.2, Pluchino S,

Martino G, and Schwartz M.!

\Dept. of Neurobiology, The Weizmann Institute of Science,
76100 Rehovot, Israel, *Proneuron Biotechnologies, P.O.
Box 277, 74101 Ness Ziona, Israel; *Dept. of Neurology
and Neurophysiology, San Raffaele Scientific Institute,
20132 Milan, Italy,

Cell renewal in the central nervous system (CNS) of adult
mammals is limited, and is blocked in inflammato:
conditions of the brain. Here we show that bo
neurogenesis and oligodendrogenesis from adult rat neural
rogenitor cells are blocked by inflammation-associated
?en_ otoxin-activated) rat microglia. However, when
activated by IL-4, a cytokine associated with helper T cells
the microglia induce and support neurogenesis and
oligodendrogenesis. Blockage support of neurogenesis
were correlated with up- and down-regulation, rescgectlvely,
of microglial production of TNF-alpha. Oligodendrogenesis
induced by IL-4-activated microglia could be neutralized
by specific anti-IGF-1 antibodies. In vivo, hippocampal
neurogenesis and  cortical oligodendrogenesis  were
significantly boosted by IL-4-activated microglia injected
info the cerebral ventricles, but were blocked by microglia
activated by endotoxin. These findings suggest that immune
modulation, rather than anti-inflammatory treatment, is
likely to promote repair and cell renewal in the adult CNS.

Neuroimaging of Genetically-Defined Incipient CID
Chapman J.', Hoffmann C.C?, Nitzan Z*, Kahana E 3,

Gigi A, Korczyn A4, Prohovnik I’

‘Dept. of Neurology, Sheba Medical Center, Tel Aviv,
:Dept. of Radiology, Sheba Medical Center, Tel Aviv,
sDept. of Neurology. Barzilai Medical Center. Ashkelon;
‘Dept. of Neurology, Tel Aviv Medical Center, Tel Aviv,
sDept. of Psychiatry and Radiology, Mount Sinai School of

Meicine, New York, NY, USA;

Introduction: A new study bas just been funded by the NIH
to study CJD in Isracl. We will use neuroimaging to
elucidate early, and even premorbid, cerebral abnormalities
of structure and function in a singular cluster of high
incidence occurring among Libyan Jews living in Israel,
caused by familial transmissiop of 2 mutated prion protein
(PrP) gene. All subjects will have extensive neurological
and neur(:Ksycholqglcal examinations, as well as MRI,
using both traditional structural imaging and newer
neuroimaging methods: Diffusion-Weighted Imaging
(DWI) and Magnetic Resonance Spectroscopy (MRS).
Here we present the general logic and structure of the
study, as well as results from the first seven subjects (4
atients and 3 rclauves?. Resuits: On clinical reading of the

Ris, all three controls were judged normal, and all four
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%&Illtignts were considered abnormal. The most common
dings were FLAIR and DWI hyperintensity in caudate
8/4),_pu_tamen (3/4), and cortical white matter (3/4).

uantitative analyses showed significant loss of grey
maiter and higher ADC values in cartex. Focal decreases of
ADCS were tound in t‘lilc lenuforgé m I?IfA a@xeﬁ

pectroscopic 1mmaging demonstrated r m
patientg,cv(v?th the ]?Ai/Cho ratio lowest in cingulate gyru
where it was also correlated with a neurological severty
score. Duration of disease was correlated with this ratio in
the caudate nucleus and putamen. Comment: This 6ect is
the largest neuroimaging study ever conducted in CJD, and
the first to observe a genetically homogenous _sampie. i
will provide data on the earliest stages of the disease, and
on thy mutation carriers belore _onset of
symptomaiology. The large sample sizes, availability of
healthy mutation carriers, the noncamers of similar
environmental and cultural background, and rapid access to
s gtom;mc patients, are all unprecedented features that
should yield definitive data on the early stages of this
devastating disease.

Do Magnets Affect our Neurons?
Cohen E., Greenberger V. and Segal M.
Degt. of Neurobiology, Weizmann Institute of Science,
Rehovot,
Though many people started lately wearing static magnets
asatﬁrapeuﬁcai the actual effects of magnets on
the nervous system is still an open issue. In order to
mvpstéﬁate whether there is any neuroscientific basis for the
claimed effects, we conducted preliminary ea?xm ments that
were designed to check the impact of a relatively strong
static magnetic field (SMF) on active ] orks.
Hippocampal dissociated cultures were differentially
exposed to 400mT magnets and monitored by calcium
imaging (at 10Hz), combined with morphological
comparisons of GFP transfected cells in these cx?itures. We
checked both acute and chronic effects on network
garameters such as aneous burst frequency (SBF),
urst synchronicity, burst decay time and fluorescence
dynamic range (DR = max amplitude- min base level). The
acute treatment (immediate exposure to SMF while
recording) showed little effect with very lar%e variability in
all parameters. The chronic treatment (11-12 days growth
with the magnets) showed, on the other hand, sigmficant
effects. These exposed cultures showed a large increase in
SBF, a small decline in maximal DR and synchronicity
decline that was significant in the north magnetic pole
treatment only. This unexpected asymmetry was even more
ronounced in the effects on the dendritic trees morpholo;
Sholl analysis): south magnetic pole ex| reduced
branching at 100-150um distance from t& soma, compared
to the control, whereas north magnetic pole exposure
increased the branching at the distances of 50-156um (both
were inshglﬁcant in other distances). Our results suggest
that a chronic exposure to a strong SMF affects the
peuronal network activity as well as cell morphology.
Nevertheless, further research must be done before making
any conclusions regarding the 1ml;l>act of these effects on the
mammalian nervous system and humans’ in particular.

Common experimental procedures dramaticaily affect

hosphorylation levels in Xenopus oocytes
B ot Zrlherbors N, 1 pus 00cxt

Dept. of Life Sciences ar%d the Zlotowski Center for
Neuroscience, Ben Gurion University,

One of the preferred expression systems for the study of ion
channels employs Xenopus ococytes. Channels mRNA is
synthesized, injected to oocytes and induced ionic currents
are measured by the Two Electrode Voltage Clamp (TEVC)
or the patch clamp techniques. To explore channel activity,
oocytes are held at various membrane potentials and
exposed to a variety of external conditions. Here we studied
the effects of common experimental conditions on the
phosphorylation levels of membrane proteins as
phosphorylation/dephosphorylation cvents modulate ion
channels gating and cell surface expression. Two strategies
were chosen to determine relative phosphorylation levels: a
direct detection with a phospho-Ser/Thr PKA subsrate
antibody and a functional method employing two different
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leak potassium channels, as indicators. The two channels
were chosen for their opposite responses to protein kinase
phosphorylation: Drosophila KCNKO channel activity is
enhanced while human KCNK2 channel activity is reduced
several fold following protein kinase A (PKA) activation.
To eliminate possible modulation by pathways other then
phosphorylation, mutants that are impaired m their PKA
regulation were tested. We found that experimental
conditions had a dramatic effect on the measured ionic
currents: cven a few minutes to "physiological
conditions" (4mM KCl, -80mV) decreased KCNKO
currents while increasing KCNK2 currents ~3 fold,
Similarly, dramatic opposite current changes were observed
while altering oocytes holding potential or bath solution ion

composition, temperature, pH or osmolarity. On the-

contrary, mutant channels were not influenced by the same
conditions. Correlating variations in phosphorylation levels
were detected in un-injected oocytes by western analysis.
We conclude that common experimental procedures
dramatically affect phosphorylation levels in Xenopus
oocytes. The use of kinases/phosphatases modulators might
reduce uncontrolled effects on expressed channels.

Structure and Pathology in the Central Nervous System

gohq-5§§\ce Diffusion Weighted MRI
00 of Chemistry, The Sackler Faculty of Exact

Sciences, Tel Aviv University, Israel,
Magnetic Resonance Imaging (MRI) is currently the most
i t imaging modahty of the central nervous system
CNS). The main reasons for that is the non-invasiveness of
e method, the many physical parameters that can be used
as contrast mechanisms to_construct MR images and the
fact that morphological information can be coupled with
biochemical information wusing magnetic resonance
spectroscopy (MRS). Diffusion is an important contrast
mechanism in MRI of the central nervous systems (CNS)
with applications rapgmiﬁ'om carly detection of ischemic
injury 1o fiber tracking. In the lecture we will describe the
pnnciple and sclected applications of high b value q—sFace
diffuasion MRI in the CNS. ApPhcatxons ranging {rom
structural studies in excised spinal cord, through detection
of different white matter associated pathologies of the
spinal cord up to in vivo applications of this technique in
MS and Dementia will be described. These examples will
be used to demonstrate the potential and limitations of this
technique. At the end of the lecture, if time will permit, we
will highlight some new avenues of MRI in experimental
neurology and neurobiology.

Autoantibodies aFninst an extracellular peptide of the
GluR3 subtype of AMPA recemrs activate both
homomeric and heteromeric AMPA receptor channels
Cohen-Kashi K., Ganor Y1, Levite M2, Teichberg V.1
'Dept. of Neurobiology, The Weizmann Institute of Science,
Rehovot, Israel, zSac%,er Faculty of Medicine, Tel-Avi
University, Israel,

Autoimmunity may contribute to the pathology of some
epilepsy syndromes as the sera of some epilepsy patients
harbor specific autoantibodies to the GluR3 subtype of
AMPA/glutamate receptor channel. Building on previous
reports of a glutamatergic agonist activity of anti-GluR3
sera, we investigated here the ability of affinity-purified
Abs directed against the GluR3B peptide (a.a 372-395) to
bind and activate recombinant GluR3 receptor channels
expressed by Xenopus oocytes. We found that affinity-
purified anti-GluR3B Abs can by themselves activate both
homomeric and heteromeric GluR3-containing channels
without the requirement of neuronal, glial or blood
ancillary molecules. When repetitively applied, anti-
GluR3B Abs didn’t cause receptor desensitization. Co-
applications of anti-GluR3B Abs and glutamate displayed

neither inhibitory nor synergistic effects, and pre-
incubation with anti-GluR3 Abs didn't affect the
subsequent response to a glutamatergic agonist. We
therefore conclude that anti-GluR3B Abs can activate
Glur3-containig receptors, and hypothesize that if present
chronically in brain fluids, thesc Abs may lead to a
detrimental  activation of GluR3-containing AMPA
receptors, These findings may have important clinicat
relevance to epileptic patients harboring anti-GluR3B Abs.

ERKI/II is essential for maintenance of olfactory-
learning induced enhancement of synaptic transmisston
in the piriforny cortex.

Cohen-Matsliah S.1., Rosenblum K. and Barkai E.!

Degt. of Neurgbiology and EthoIoFy, Center for Brain and
Behavior, Haifa University, Israel.;

Previous studies have shown that olfactory-discrimination
learning is accompanicd by reduced paired pulse
facilitation (PPF) in response to stimuli applied to the
intrinsic fibers, interconnecting layer I IB | neyrons.
Extracellular regulated kinases &ZRK are thought to
play major role n learning and memo%eas well as synaptic
plasticity in the brain. The ¢ of the present study was
to determine whether ERKV/II has a role is maintaining the
olfactory-learning induced reduction in PPF. Intracellular
recordings from %z[rqudal neurons were performed in
piriform  cortex  brain slices. ERKI/II inhibition
aﬂ)hcat;on of PD98059 (38 uM) had no effect on PP
values in neurons from naive and pseudo trained rats.
However, it caused a significant increase in PPF value in
neyrons trained rats. Consequently, the difference in
PPF values between trained and the controls was
diminished (from 1.24 + 0.04, n=19 10 1.42 + 0,08, =9 in
traimed, from 1.4 + 0.04, =16 to 1.51+ 0.06, =10 in
pseudo trained, and from 1.30 + 0.07, =18 to 1.31 + 0,07
n=18 in naive). In agreement with the electrophysiologi
analysis, Western blot_analysis of synpatosomal fraction,
showed an increased ERKI/II activation (40%) in brains
from trained rats (n=5) compared with control brains énaive
n=7, pseudo trained n= 9). We conclude that [
activation is essential for maintenance of learning-induced
enhanced synaptic transmission in the piriform cortex. We
currently aim to identify ERKI/II’s presynaptic substrates
that are mediating the learning induced synaptic plasticity.

Maodeling complex receptive fields of fly interneurons
Cuntz H.*», Haag J°, Borst A2, Segev 1.2

\Unterdisciplinary Center for Neural Computation., Hebrew
University, Jerusalem, Israel, Dept. of Neurobiology,
Hebrew niverfgg, Jerusalem, Israel;, *Max-Plan

Institute of Neurobiol., D(e;/ét. of Systems and Comput.
Neurobiol, Martinsried, Germany,

The lobula plate tangential cells in the fly consist of a set of
60 strongly interconnected large field motion sensitive
interneurons. This small network of cells has shown to
exhibit a number of different computations associated with
precise and unique wiring. In this study we focus on a
subset of these interneurons, the vertically sensitive VS
cells. VS-cells were shown to have complex receptive
ficlds extracting particular features of the optic flow that
result e.g from rotational ego-motion. Based on dual
recordings from VS-cells, it was suggested that neighboring
VS cells are_electricall cougled and distal cells inhibit
each other (Haag and t 2004). Here, we analyze the
suggested  connectivil scheme  using  realistic
compartmental modeling. Our calculations indicate that
such a connectivity results in a linear decay of the signal
from one cell to the other along the horizontal visual axis
and can reproduce the experimental data available so far.
The functional implications of this orderly arranged
connectivity will be discussed.

%lzeg&t;nce: Haag, J. & Borst, A. Nat. Neurosct. 7, 628-634



Structure and function relationship of VIP: The
importance of the N-terminus

Dangoor D.!, Rubinraut S.2, Fridkin M.2, Gozes I.!

Dep. 5/ Clin. Biochem., Sackler Faculty of Medicine, Tel
Aviv University, Tel Aviv 69978, Israel; » Rpt. of' 07}gam‘c
Chemistry, Weizmann Institute of Science, Rehovot, Israel,
Accelerated neuronal death brings about cognitive as well
as motor and other dysfunctions. A major neuropeptide,
vasoactive intestinal peptide (VIP), has been shown to be
neuroprotective (Brenneman DE and Eiden LE: Proc Natl
Acad Sci 1986.8 (g): 1159, Gozes et al.: Proc Natl Acad Sci
1996;93(1):427). Secveral studies suggest that VIP could
have a beneficial effect on neurological diseases such as
Alzheimer’s and Parkinson’s disease. Hence, novel potent
VIP analogs could be valuable for several therapeutic uses.
VIP’s effects are mediated through high affinity interaction
with two receptors: VPACL and VPAC2. VPACI and
VPAC2 are preferentially coupled to Gis protein that
stimulates increases in adeénylate cyclase. Currently, all the
potent VIP antagonists synthesized have modifications in
the N-terminal domain of the pegtlde: Thus, it is suggested
that the N-terminal domain of VIP is responsible for the
pﬁptlde’s activity, In view of the above, we examined the
effect of multiplication of the N-terminal domain of the
VIP ligand, on the VIP receptor (VPACI) binding and
c¢AMP activation. The multiplication of the VIP N-terminal
was performed throu extending or branching
methodology. We created several VIP analogs carrying
multiplication of the N-terminal domain of VIP. Circular
dichorism (C{z} analysis revealed that these peptides
maintained similar helicity to VIP in organic environment.
The analog_receptor binding and activation of HT29 cells
expressing VPAC1 was examined. A VIP branched analog
that was slightly more efficacious as compared to native
VIP towards VPAC1 ~ related cAMP production was
discovered. This analog could have potential therapeutic
value in neurological disorders. 1t is concluded that two
branched N-terminal VIP sequences are superior in
reogcgmzmg VPAC! as compared to two N-terminals in
tandem.

Supported by the Lily and Avraham Gildor Chair.

Very early frontal invelvement in retrieval from
working memory?

Deouell LY.!, Dam C.2, Knight R.T .z, D'Esposito M.
Dept. of Psychology, The Hebrew University of Jerusalem,
Jerusalem 919035, *Helen Wills Neuroscience Institute,
University of California, Berkeley, CA 94720, US4,

The involvement of the frontal lobe in memory processes is
long acknowledged. However, the exact role it plays is
controversial. In recent years, both monkey and buman
studies have established the role of prefrontal cortex in
maintenance of information across delays in working
memory. As for retrieval of information however, it has
been assumed that the frontal lobe is involved only in post-
retrieval processes (i.¢., assessing the outcome of retrieval).
Following a hint from an fMRI experiment, we compared
event related brain potentials during encoding and retrieval
of faces in a delayed match to sample task. We asked 15
participants to remember a briefly emted face over a
period of 2 seconds and then judge whether a second face is
of the same person or not. The response was separated in
time from the presentation of the second face. We found
that the N170, a marker of face perczption, recorded over
paricto occipital scalp sites, is identical during the
presentation of the first and second face. However, during
the second presentation, when retricval is required, a frontal
scalp activity starts around 80 ms after the face is first
presented. With the limitations of EEG measures to identify
sources reliably, this suggests carly recruitment of frontal
lobe mechanisms in retrieval, inconsistent with a merely
post-retricval process. We propose therefore that the frontal
cortex is involved with retrieval from the outset.
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Encoding of Object Position in an Active-Touch System:
Rat Whisker Kinematics & Somatosensory Cortex
Dynamics

Derdikman D., Knutsen PM., Pietr M., Yu C,,

Bagdasarian K., Arieli A. and Ahissar E.
Dept. of. Neurogialogyl, The Weizmann Institute of Science,
Rehovot, Israel,
Major events occurring during active vibrissal sensing, such
as whisker protraction and touch, are er by various
functional types of first-order trigeminal ncurons. We
examined how these events arc represented in the barrel
cortex, usu;i; al wlnsku‘xﬁ in an zed rats
Szwed et al, Neuron, 2003). We induced whisking by
ect electrical stimulation of the facial motor nerve, while
ao‘esitidning an object at different horizontal locations along
path "of the whiskers. Whisker trajectories were
monitored using high-speed video, and various parameters
were ext) from the whisker motion. We investigated
both whisker kinematics and cortical neuronal responses.
We_ found that the whisker curvature encodes object
position better than the angle. In addition, we recorded
neurons in the rat bamrcl cortex and investigated the
encoding of object position. Newrons were classified
accor(hn&’rw their response at stz:;&cily-state into Whisking-
touch (WT) units, which res%ond both to_the whiskin
and to object touch, and touch (T) units, which
only to object touch. The T units are situated predominantly
near. layer IV, while WT units are mostly situated in the
cortical layers above and below layer IV. The two
components of the WT response can be distinguished by
the fact that the W component adapts within 3-4 whisks,
while the T component not adapt. Overalt, our results
demonstrate that the computation of object position is
carried out by a dynamical process which integrates
whisking and touch information at different cortical fayers.
Stép rted by The Israel Science Foundation, Israel, grant
#377/02-1 and The Minerva Foundation, Germany.

NAP binding to tubulin mediates cell survival

Divinski I., Mittelman L. and Gozes 1.
Dept. of Clinical Biochemistry, Sackler Faculty of
AT%dicine, Tel .féviv glrgfgemi % g’ \e}ls %8)69978 "

e octapeptide 231 ects
neurons pggnst a wide variety of msulm \g;’vopfa%td_ in
vitro. NAP is the active site of the novel ]Erotem Activity-

dent Neuroprotective Protein (AD: P}, which is"a
VIP-responsive gene (Dev Brain Res. 2003 144.83). Here,
cell survival-screening asxsia:[x;s, indicated_specificity with
NAP Frotectmg against oxidative stregs in a selected cell
tine of a neuronal Imeage. Further studies vtilizing affinity
chromatography of brain extracts identified tubuhnNthc
brain major protein, as the NAP-binding and NAP
stimulated microtubule assembly. When added to cerebral
cortical astrocytes, NAP induced a rapid microtubule re-
organization into distinet microtubular structures that were
stained by monoclonal tubulin antibodies and visualized by
confocal microscopy. Fluroresceine-labeled NAP induced a
stmilar change and was detected in the intra-celttular miliex,
even when cells were incubated at 40C or at low pH.
Similar microtubule reorganization characteristics were
observed in cerebral cortical neurons as wedl as n cell lines
of neuronal lincage. The time course of microtubule re-
organization was paralleled by a transient change in tau
c)tgpresswn and an apparent decreasc in the relative amount
o pbophm;ylated_ tan. Zinc toxicity that results in tubulin
Zn-sheets formation and cell death was inhibited by NAP
treatment in astrocytes (JBC 2004, 279, 28531) and in
mixed newo-glial cultures. In conclusion, the results
suggest that NAP can crogs the plasma membrane and
interact directly with tubulin, the microtubule subunit, to
induce mi,cmtu%ule re-organization and ed survival.
As microtubules are the key component of the neuronal and
ial cytoskeleton that regulates cell division,
ifferentiation and protection, this finding may explain, in
part, the breadth and efficiency of the neuroprotective
capacities of NAP,
Support: ISOA, Gildor Chair, BSF, Neufeld award, ISF,
Alfon Therapeutics.



14

Withdrawal from cocaine-seeking behavior by DHEA
Doron R}, Fridman L., Maayan R, Yadid G.!
‘Faculty ol{ Life Sciences , Bar Ilan U’niversizr, Ramat Gan,
Israel; * Beilinson and Tel-Aviv university; Biological
Psychiatry Lab
Drug addiction is a serious ngblm in the modern world,
One of the most edicted drug is cocaine. One type of
neurosteroid that seems to reduce the craving for cocaine in
rats is Dehydroepiandesterone, (DHEA).  Clinical trials
have found that DHEA increases motivation and brings
about a feelmgmof well-being. Cocaine addicts _that
underwent withdrawal and then relapsed to drug abuse
exhibited low DHEA levels. Thus, it was hypothesized that
a connection exists between mood, emotions and DHEA
and that increasing DHEA levels may agsist in withdrawal
from cocane-seeking behavior. We decided to induce
withdrawal from cocame gecking behavior. So, we expos
a group of rats to cocaine using the self-administration
tec 1;11\(1& When rats achieved maintenance levels meaning
they, take a steady amount of druﬁH%l 2 daily basis, theg
received daily 1p injections of A (2 m, tﬁ) for
weeks, 90 minutes  before being placed in the self-
administration chambers. We examined the possibility that
DHEA treatment may have generally disrupted locomotor
function in rats. Decreased motor™ activity could itself
decrease the number in lever responses. Therefore, we
tested the effect of DHEA treatment on water self-
administration in water-deprived rats. There were¢ no
significant differences in the number of active lever
responses or the number of water reinforcements in DHEA-
mﬁEcted compared to untreated contro] rats. In conclusion,
DHEA treatment induces withdrawal from cocaine-secking
behavior without causing motor deficits. Furthermore, the
combination between cocaine and DHEA t{reatment is not
rewprtciimg. Thus, it may be a novel treatment for cocaine
ction.

GCP170 Interacts with Serine Racemase and Regulates
tshe Synthesis of the NMDA Receptor Coagonist
erine.

Dumin E., Foltyn V.N., Wolosker H.
Dept. of Ifiochemisny, Technion-Israel Institute of
Technology, Faculty of Medicine,Haifa Israel,

D-serine is an _cndogconous coagonist of NMDA receptors
that is synthesized from L-serine by serine racemase. In
order to identify new mechanisms and pathways regulating
brain D-serine synthesis, we screened for protein interactors
of sering racemase by yeast two-hybrid technique. We
identified that GCP170 /Golgin-160" specifically interacts
with NH2-terminal region of serine racemase. GCP170 was
first identified as a membrane associated protein present in
the Go}gl aa:pm’ams with unknown function. The interaction
of GCP170 and serine racemase was confirmed by GST
pull-down experiments. To further assess the specificity of
the interaction, we carried-out oo—xmmunogrec:pxpatxon
experiments of serine racemase and GCP170. Accordingly,
the two proteins co-immunoprecipitated from both
transfected cells and brain extracts, indicating that the
interaction occurs in_ vivo. Ad’dmonally, confocal
immunofluorescence microscopy studies in HEK293
transfected cells and primary neural cultures demonstrated
a high degree of colocalization in the cytosol and
intracellular membranes. To evaluate the physiological role
of the interaction, serine racemase was _cotransfected with
GCP170 in HEK293 cells and synthesis of D-serine was
determined by HPLC. We found that cotransfection of
GCP170 elicited a significant decrease in D-serine
production by serine racemase. This indicates that GCP170
1s a_negative regulator of serine racemase and ma

physiologically modulate the synthesis of D-serine, wit

1mplications for the regulation of NMDA receptor activity.

Circulating cholinesterase isozyme activities are altered
in dystrophin-deficient mutant (mdx) mice
Durrant A R and Anglister L.

ft' of Anatomy and Cell Biology, Hebrew Univ. Med.
Sch., Jerusalem 91120,

Proper synaptic transmission depends on accumulation and
maintenance of high acetylcholine-receptor (AChR)
concentration that is considerably greater than synaptic
acetylcholinesterase. (AChE) density, Previously, we
demonstrated that_in dysu'oR/lllm-deﬁclent mutant_ (mdx)
mice, 2 model of Duchenne Muscular Dystrophy (DMD),

junctional infolding is geometrically distorted and several
e e oatonas Sencuy s docscaiod. daptadation,

-like”, jun asity 1§ eased on-
r&gttzalt)f:swr, anjd extr tic concentration is elevated but
low in denervated muscle. Other studies in mdx mice
indicate that the muscle G4-AChE is undetectable and
AChE sera-activity 15 elevated (Oliver et al. Neuromusc.
Disord. 2:87, 1992). Since AChE and butyrylcholinesterase
BuChE) levels change during development and may reflect
or influence) muscle tﬁmwth and differentiation, the
present study quantifies the levels of cholinesterase (Chhlj‘g
isozymes m mdx-sera. Specifically, AChE and BuCl
activities in sera of mdx and control mice were assayed
with acetyl- and butyryl-thiocholine as substrates, and with
the selective inhibitors BW284c51 and iso-OMPA (for
AChE and BuChE, respectively). We found that the total
ChE activity 1n the mdx-sera decreased by 20% compared
to control (P<0.01). However, while AChE levels in mdx-
sera were significantly higher than control (25%, P<0.02),
the BuChE levels were s,ﬁ;xﬁcantly lower (30-35%,
P<0.001) than in controls. Thus, the ratio of BuChE to
AChE decreased from 6:1 in control to 3:1 in mdx-sera.
Because serum ChE levels are influenced by the onm_%eny
and endocring regulation of the h}ipotharamo- pituitary-
gonadal axis, it is possible that lack of dystrophm in mdx-
mice may affect this regulation. F _ studics are
neces: to help clarify whether changes in circulatin,
ChE reflect (or mfluence) the transmission processes a
pathologically altered synapses.

Supported by Israel Sci. Found. 685/01.

Motor Assessment within Virtual Environments:
Distractor Interference Effects in Reaching Toward
Visual Targets

Dvorkin A Y.*?, Shahar M2, Feintuch U.+>:, Weiss P.T.
‘Caesarea Rothschild Institute, University of Hc;;fa, Haifa,
*Dept. o Occ1;pational Therapy, Universig of Hai

Ha;"[a; sSchool of Occupational Therapy, Hadass

Hebrew University, Jerusalem;

s

Background: Previous studies have demonstrated that the
presence of irrclevant objects (distractors) in the
environment may influence movement trajectory as well as
reaction time and movement duration. The use of a

reality (VR), g{esentatlon provides a flexible and powerful
method, which allows_data to be efficiently collected (e..
in conirast to positioning real objects on gach trjal), and a
way to examme the temporal and spatial kinematics of limb
movements. We have developed a VR system, which
includes a 3D tracking device for measuring limb
movements. The system enables the ex enter/clinician
to assess the subjects’ motor performance while interactin
with static or ic virtual objects within the vn_rtmﬁ
environment. The Sﬁltem includes a single camera, video-
capture application, known as the Gesture Xtreme XGX) VR
System, and a 6 DOF magnetic tracking deyice. Aim: The
main_objective of this research is to investigate the
interferenice effects causedal!)a/sth_e resence of a distracting
olﬂect while reaching tow vu’glal‘ targets in 3D space,
where the object’s position and velocity (of both distractor
and target) are mantxgglatzd. Method: In phase 1, the system
is used to assess motor performance of young” adult
healthy subjects, and focuses on the mfluénce of the
object’s velocity on the attentional mechanisms underlying
the planning and execution of movements in 3D space. In
phase 2, the gystem will be used to assess the motor
performance of elderly healthy subjects and patients with
stroke. Phase 3 will address issues of design usability in
order to demonstrate the feasibility of using such a system
for rehabilitation evaluation and treatment. Conclusion: Use
of the above VR system may shed light on the way in
which movements are plannéd and executed, provide a
rationale for improving current assessment measures, and
lead to better diagnostic procedures for patients with
neurological dysfunction.

Concept and Percept in Emotion processing: a cross-

modal fMRI study

Eldar E**, Ganor Q.2, Pianka P., Bleich A »*, Hendler T.»*

‘Functional Brain Ima%in Unit, Tel Aviv Sourasky Medical

Center, Tel Aviv, Israel, *Sackler School of Medicine, Tel

Aviv University, Tel Aviv, Israel; *Lev Hasharon Mental

Health Medical Center, Israel,

Real-life emotion generation involves low-level perceptual
rocessing of the physical properties of sensory information
e.g. color, form,” movement etc.), and  higher-level



manaigglation of concepts producing emotional meaning.
Isolating emotional conceptual processing is difficult since
1t s coupled and dependent upon the perceptual processing
of the stimuli used to elicit emotions. In order to separ
the conceptual from the perceptual aspects of emoti

pr smg we_applied a cross-modal paradigm. 12 sec
video and audio clips were presented one and in
combination (combo). Video clips, when presented alone,
were rated as neutral, but when combined with music clips,
were rated according to the valence of the music as neutral,
negative or positive (n=15, p<10E-6). 12 subjects were
scanned in a 3T GE system while passively viewing the
various_clips. All clips were pseud.orandomlci distributed
and order balanced. Each subject viewed each video clip
combined with only one typé of audio clip. To test for
concg:gtual Pprocessing in emotion, we compared the combo
condition to video and audio each presented alone. Both the
amygdala and the dorsolateral ontal cortex
increased activation for this contrast. On the other hand,
activation of high order visual arcas was not augmented by
the addition of andio to video mﬁpe ctive of emotion, The
findings of this studzi3 clearly differentiate between brain
regions involved in the conceptual versus the perceptual
constituents of emotional processing.

Olfactory bulb organotypic culture: an in-vitre
neuronal zinc signaling model

E!@.g‘ar V.1, Sekler 1., Hershfinkel M.!, Silverman WF.:
‘Ben-Gurion Univeristy olf the Nq&:v, De{)]t of Morphology,
Beer Sheva, 84105 Israel, *Ben-Gurion Univeristy of the
Negev, Dept. of Physiology, Beer Sheva, 84105 Israel,

Zinc has long been known to play an essential role in many
aspects of mammalian development and function, primarily
as enzyme co-factors and as structural clements in
transcription factors. In the brain, in addition to this tightly
bound zinc, “free’ or loosely bound zinc ions are present in
forebrain glutamate synaptic terminals, While the function
of this ‘synaptic’ zinc is unclear, evidence now exists for
yet another pool of ‘intrinsic’ zinc that is available to many,
pethaps even all cells. We have estabhshed'or%janotyplc
cultures of the combined mouse olfactory epithelium and
bulb from 7 old CD-1 mouse pups to study the
regulation and function of zinc and zinc-homeostatic
proteins (ZHP) under controlled conditions. One day after
establishing the cultures, basic OFB architecture is intact
and the vast majority of cells viable. After one week,
immunohistochemical characterization of the lants
included general and specific markers. Some, e.é., TH and
parvalbumin, selected discrete cell populations. Expression
of ZnT-1 was dramatically reduced in all layers.
Periglomerular neurons that were ZnT-1 immunonegative
and TH immunopositive were observed in the explants at
all ages examine. Thi ing was not dependant uj
availability of zinc in the medium or the presence of zihc-
containing afferents from OE cells. MT I/Il was expressed
normally in astrogtes in and around the glomeruli.
Connectivity of OE cells with their targets in the OFB
glomeruli was demonstrated by Dil and immunolabeling
with the synaptic vesicle protein synaptophysin, Finally,
OFB cultures were exposed to the nitric oxide donor
(DETA/NO) to determine what if q;?' intrinsic  zinc
resources are maintained in these isolated slices. Explants
exposed to NO for 8 hours release zinc from interal stores
as seen by the zinc fluorophore, TSQ. These results
demonstrate the utility of this in vitro model for the study
of zinc signaling and olfaction.

Proteomic study: What is the role of ERKI/II in
learning and neuronal plasticity?

Elkobi A.', Kaphzan H', Admon A%, Ziv T2, Rosenblum

| University of Haifa, Center for Brain & Behavior; :2
Technion, protein center, faculty of biology, Haifa. |

We are interested in the role of the extracellular regulated
kinase I/II (ERKI/I)) in the formation of long-term memory
and plasticity, ERKVII is involved in both early and late
phases LTP R&?osenbh.m_x et al. J. Neuroscience éOOZ]). In
addition, ERKI/II activity is correlated and necessary for
the formation of long-term memories. In order to
understand the molecular details of ERKVII role in taste
memory formation we aim to identify ERKI/II substrates in
the taste cortex that are involved in taste memory formation
(novel taste learning). We identify ERKV/I! substrates using
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antil that recognizes phosphorylated-Threonine only
when followed by the amino acid Proline (the favorite
phosphorylated site by MAP kinase) together with
proteomics (two dimensional electrpgehfgesls, mass
spectrometry, and bioinformatics). We identified several
roteins phosphorylated on Thr-Pro in_ synaptosomal
action as well as total homogenates made from the insular
cortex. We differ between VI substrates and other
gotenﬂal kinases using the systemic MEK inhibitor
L.0126. Following the results obtained with the proteomics
approach we usc western blot analysis to reconfirm the list
of proteins. Using this approach, we identified known
EREI/II substrates (eh%. sIeréal%sml) and novel ins that
may explain the role of E] 1 in plasticity and learning.

The la'rsge cytoplasmic loop of the Na-+-Ca2+ exchanger
NCX1.5 protects the protein from proteolysis
Eskin-Schwartz M.!, Kasir J.!, Rahamimoff H.!
\Dept. of Biochemistry, Hebrew University-Hadassah
Medical School, Jerusalem, Israel,
The Na+-Ca2+ exchanger NCX1 is modeled to contain 9
TMS (transmembrane segments) that arc separated by a
large lasmic loop between TMS 5 and 6. This 1
contains the Na+ and Ca2+ regulatory sites as well as Xl
and putative phosphorylation sites. Truncation of 426
amino acids from within the large lasmic loop of the
Na+-Ca2+ exchanger RBE-2 &C 1.5), between 1240-
1666, results in expression of a mutant protein which
exhibits about 76percent of the activity of the
parent full lenéth protein. Western Blot analysis of amino
terminal FLAG tagged wild type exchanger derived from
cell extracts indicated that the protein migrates as a 120
kDa band_which fits its calculated molecular mass. The
cytoplasmic-loop truncated mutant however revealed
multiple protein bands ranging from 35 kDa to 200 kDa
incl a protein of 75 kDa which corresponds to its
molecular mass. Similar protein profile was
obtained when the surface expressed proteins derived from
NCX1.5 were analyzed. Addition of the protcasomal
inhibitor ALLN did not alter the protein profile of either the
rotein or its loop truncated mutant, except that an
overall increase in amount of the exchanger protein was
in each protein band. 5 partially truncated mutants,
each one containing different subset of xﬁglﬂatory sites,
were n&enerated: 24 1deltaH479 47del{ali513,
1241deltal395, R397deltaV667 and N490deltaR656. All the
truncated mutants were surface expressed and displayed
exchange activity ran from 34 to 91 t. Western
Blot analysis of 1241 479 and R397deltaV667 mutant
exchangers displayed protein bands of unexpectedly low
molecular  masses of approximately = 60 ~ kDa.
R397deltaV667, having the largest lo?_p etion, displayed
significantly reduced half life time (o! lh;) as compared to
the wild tz'ge excha%%cr protein (around 2.5 hrs). Half life
time of 1240deltal666 could not be measured due to an
extremely weck autoradiography signal.

Binaural Processing in Primary Auditory cortex

Farkas D.**, Las L.**, Taaseh N.'2, Shapira A.}, Nelken I.*
‘Dept. of neurobiology, Hebrew lfniversity ~ Givat Ram,
zThI; Interdisciplinary Center for Neural Computation,

Hebrew University,

We investigated the way neurons in the primary auditory
cortex (Al%awhlch have relatively wide frequency tuning
curves and thus are expected to integrate information across
eQuEnCy, ICS to stimuli that include interaural time
differences ,ITD. Interaural time differences are usually
considered significant only in low frequency channels (up
to 1500Hz in humans), whereas it is much_ easier to
gléysiologicaléy record from neurons with higher best
quencies. For this reason we used a special stimulus, the
transposed stimylus, for our study. T sed stimuli are
composed of a low-frequency envelope rectified and low-
pass filtered to simulate auditory nerve processing,
multiplying a high frequency tone or noise carner. To test
lateralization, the envelope consisted of a bandpass noise
centered at 4 different low frequencies, and the transposed
stimulus was presented at different ITDs, In tests of
binaural detection, the envelope consisted of the sum of a
tone and a noise at different signal to noise ratios. The tone
was added to the noise at both ears with the same phase,
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simulating a diotic condition, or with inverted phases to the
two cars, simulating a dichotic condition. Whereas it is
commonly stated neurons in Al cannot follow
repetition rates above 20Hz, using the transposed stimuli
we observed neurons that locked to the fine structure of the
envelopes even at 128Hz. Many neurons with high best
frequency (6-15kHz) showed sensitivity to ITD, a result
that has not been reported before. However, ITD tuning did
not appear at all the envelopes configurations but was often
restricted to a s;iecxﬁc envelope and carrier s. When
using an optimal stimulus configuration, ITD sensitivity
was exquisitely sharp, with some I tuning curves
showing a peak width of 200 is. Many ncurons also showed
binaural masking level difference, with the tone affecting
the nenronal responses at substantially lower level in the
dichotic condition than in the diotic condition.

Mechanisms of Chrenic Mild Stress-Induced
Depression and Bone-Loss in Mice

Feldman S.*2, Goshen 1, Bajayo A.!, Kreisel T.}, Csemus
Vs, Weidenfeld J.¢, Shohami E.?, Bab 1., Yirmiya R.*
‘Bone Laboratory, The Hebrew University of Jerusalem,
Jerusalem, Israel; *Dept. of Pharmacologly, The Hebrew
University of Jerusalem, Jerusalem, Israel, *Dept. of
Psychology, The Hebrew University of Jerusalem,
Jerusalem, Israel; *Dept. of Neurology, Hebrew University-
Hadassah Medical School, Jerusalem Israel, *Dept. of
Anatomy, University of Pécs Medical School, Pécs,
Hungary;,

In humans, major depression is often accompanied
osteoporosis. In mice, we have demonstrated that chronic
mild stress (CMS), which triggers a depressive-like state,
induces bone loss secondary to decreased bone formation
and increased bone resorption. The present work was
undertaken to uncover mechanisms that mediate the CMS-
induced bone loss. Because hypogonadism promotes bone
loss, we initially assessed the involvement of sex hormones.
However, serum testosterone levels, measured by
radioimmunoagsay, were similar in CMS and control mice.
Since depression was_induced by cqusu;gs the mice to
various stressors, and because glucocorticoids inhibit bone
formation, CMS-induced enhancement in their serum levels
could lead to bone loss. Indeed, immunoreactive
corticosterone levels were almost twice as high in the CMS
mice compared to controls. The anti-depressant drug
tmipramine, adminstered in the drinking water, reduced the
depressive symptoms as well as the ac_comf)anymg bone-
loss in mice subjected to CMS. Concomitantly, imipramine
blocked the increase in corticosterone levels in these mice.
Finally, signaling via the hypothalamic leptin receptor,
ObRb, has been recently implicated in the central control of
bone mass. Specifically, leptin :égnalin 15 a negative
regulator of bone formation. Indeed, CMS mice showed a
significant increase in hypothalamic ObRb mRNA levels as
measured by real-time RT-PCR. To conclude, the bone loss
that accompanies the depressive-like state in mice exposed
to CMS may be mediated by several mechanisms. Our
results suggest corticosterone and leptin signaling, but not
gonadal hormones, as possible mediators.

The Effects of Perioperative Pain Management on
Recovery, HPA Axis Activation, and Brain PGE2 Levels
Following Laparotomy in Rats
Fish G.', Wolf G, Maybued E.>, Meerson Y.2, Weidenfeld
AN DeKerJ'ser FG., Yormiya R.!, Beilin B.z, Shavit Y !
‘Dept. of sgychology, Mount Scopus, Hebrew Universigf,
Jerusalem 91905; *Dept. of Anesthesioloiy, Rabin Medical
Center - Golda?Hasharon Campus, Petah Tigva 49372,
sDept. of Neurology, Hebrew University-Hadassah
Medical School, Jerusalem 91120, ‘School of Nursing,
Hadassah University Hospital, Hadassah Medical School,
Jerusalem 91120, 1. ;

Surgery is characterized by elevated levels of
promnflammatory cytokines, including interleukin-lbeta,
and by hyperalgesia. It is also characterized by activation of
the hypothalamic-pituitary-adrenal &HPA) axis, by elevated
levels of adrenocorticotropin (ACTH) and corticosterone
(CS), and secretion of prostaglandin E2 (PGE2) in the
periphery and in the brain. Effective perioperative pain
management can attenuate activation of the HPA axis and
improve recovery (as assessed by body weight (BW) and

food consumption (FC)). The present study examined the
effects of two &eno tive pain management techniques
on FC and BW following laparotomy in rats. All rats
received an intrathecal (i.t) mixture of morphine plus
bupivacaine before the incision. This preemptive injection
was combined with one of two treatments: 1) injection of
slow-release morphine at the end of the surgery, or 2) an
anu-mﬂammato% agent, IL-1 receptor antagonist ra),
combined with the preemptive it. mixture. The effects of
chopera;xve pain management on PGE2 levels in several
rain regions, and on plasma levels of ACTH and CS, were
also examined. A significant analgesia was_achieved bg
both treatments. Laparotomy significantly decreased F
and BW. Both analgesic treatments resulted in faster
recovery of FC and BW; this beneficial effect was more
pronounced in the group receiving preemptive analgesia
combined with IL-1ra, suggesting that 1L.-1ra contributes to
a better _lposboferatlve recovery. Lap.arotomg elevated CS
and ACTH plasma levels, and brain PGE2. Analgesic-
treated rats exhibited attenuated elevation of ‘ﬁlasma stress
hormongs, and of PGE2 levels, especially in the amygdala,
Thus, effective preemptive analgesia improved postsurgical
recovery, and attenuated surgery-induced HPA activation
and elevation of brain PGEZ. Since PGE2 is involved in
activation of the HPA axis, the present findings may
suggest a mechanism by which pain relief reduces stress

response to surgery.

Neurons work for a living.

Fighbein I, Greenberger V. and Segal M.

De;l)t. of Neurobiology, Weizmann institute of science,
Rehovot

Constant network activity is a common feature of neuronal
populations throughout the CNS. This activity can be
mduced by afferent input, or produced spontancously in the
network, as is the case during embryonic development and
sleep. While the mechanism by which too much activity
damages neurons has been extensively studied, little is
known about how might the lack of activity harm the cells,
To study this phenomenon we used primary cortical
cultures, deprived of their normal spontancous activity by
the sodium channel blocker tetrodotoxin (TTX). We found
that blocking the network activity had a slow yet
devastating effect on neuronal populations. Nearly all the
neurons died within two weeks, unless provided with an
extrinsic supply of brain derived neurotrophic factor
(BDNF), which produced a partial rescue of the cells. The
slow neuronal degeneration was accompanied by
morphological shrinkage of the neuronal soma and
dendritic “arborization. On the other hand, Miniature
excitatory postsynaptic currents (mEPSCs), increased after
long term exposure to TTXf' both in amplitude and in
frequency. Surprisingly, abolishing network activity by
bloc glutamate receptors did not produce any n

death. Furthermore, when the AMPA receptor blocker
DNQX was combined with TTX treatment it dramatically
diminished neuronal death. We suggest that the upscaling
of mEPSCs in the absence of action potentials a&h{fla role
in the chain of events leading to neuronal death. We also
suggest that a possible coupling between BDNF release and
action potential discharges offers a partial rescue of the
activity deprived neurons.

Regulation of the glial inflammatory response by
selective agonists for somatostatin receptors.
Fleisher-Berkovich S. and Tveria L.
Dept. of Clinical Pharmacology, Ben-Gurion of the Negev,
POB 653, Beer-Sheva, Israel, . ]
Chronic inflammation is involved in the pathogenesis of
neurodegenerative_disorders such as Alzheimer’s disease
(AD) and Parkinson’s disease (PD). This chronic
mflammatory response is characterizéd, among other
things, by "reactive gliosis in which astrocytes and
microglial cells are activated and proliferate. Activated %hal
cells are a major source of inflammatory mediators such as
prostaglandins (PGs) and cytokines. The aim of the spresent
study was to investigate the role of somatostatin (SS) and
selective agonists for SS receptors (sstr) in the regulation of
basal and [ipopolysaccharide (LPS)-induced PG production
n mlcr%gha and astrocytes. Our results show that SS and
octreotide, agonist for sstr 23,5 mhibited basal PG
?’ﬂthQSlS by 75-32% and 45-77% respectively in astrocytes,
elective agonists for sstrl, sstr2 and sstr3 reduced basal



astrocyte PG gr,oducﬁon by 35%, 32% and 19%
respectively. LPS increased PG synthesis in microglia and
astrocytes. SS and  octreotide” inhibited LPS-induced
microglial PG syflthe.sm by 80% and 62% respectively but,
did not change LPS-induced PG levels in astrocytes. It is
suggested that if nucrﬁﬁhal PG synthesis that is induced by
mﬁgmmatory agents like LPS is significantly regulated by
SS and analogues, then specific ge\(enme and therapeutic
modalities may be devised intervene with these
mechanisms.

Supported by a grant from the faculty's Goldman fund for
young researchers.

Biosynthesis and Degradation of D-Serine an
Endogenous Coagonist of NMDA Receptor.

Foltyn V. N., Bendikov L.and Wolosker H. '
Dep. of Biochem, Technionlsrael Institute of Technology,
The B. Rappaport Faculty of Medicine, Haifa,

Mammalian brain contains high levels of D-serine, an
endogenous coagonist of N-methyl D-aspartate type of
glllutamate receptors. The presence of D-gerine m the brain
challenges the idea that only I.-amino acids will be present
or play a role in mammals” We now sought to understand
the mechanism of biosynthesis and degradation of brain D-
serine, which will shed light on several aspects of D-serine
in neurobiology. D-gerine is synthesized b}: serine
racemase, a brain enriched enzyme converting L- to D-
serine. Degradation of D-serin¢ is achicved by D-amino
acid oxidase, but this enzyme is not present in forebrain
arcas that arc highly enriched in D-sermne. We now report
that serine racemase is a ctional enzyme catalyzing
both the racemization and fN,fO-elimination of water from
serine, producing both D-serine and pyruvate. We found
that elimination of water from D-serine provides a novel
mechanism for regulating intracellular D-serine levels.
Robust degradation of D-serine by serine racemase was
observed m transfected HEK293 cells. and primary
astrocyte cultures. In order to further investigate the role of
elimination in regulating cellular D-serine,” we generated
several serine racemase mutants displaying selective
impairment of elimination activity. As a result, levels of D-
serine synthesized by the mutants are se_vera1 fold higher
than the wild-type both in vitrg and in vivo. Extracelfular
D-serine is more stable toward climination, likely due to
physical separation from  serine racemase and its
elimination _activity. Elimination provides a_  novel
mechanism for the metabolism of D-serine in brain areas
lacking D-amino acid oxidase, with implication for the
regulation of NMDA receptor neurotransmission.

Cannabinoid receptors and “failure to thrive” in
newborn mice

Fride E.**, Arshavsky N, Ezra D

‘Dept. of Behavioral Sciences, Colle%e of Judea and
Samaria, Ariel, Israel; *Dept. of Molecular Biology,
College of Judea and Samaria, Ariel, Israel,

We have previously suggested that a deficiency of
cannabinoid CB1 receptors may underlic the enigmatic
syndrome in infants ‘Non-orgamic failure to thrive’

OFTT). Thus we have reported that specific blockade o!

e CB1 receptors in_one-day old mouse pups induced
hypothermia, depressed ultrasonic vocalizations, prevented
milk intake and resulted in death within days after birth.
Similar deficiencies were found in (untreated) CBI-/-
knockout pups. Aim: To further evaluate the validity and
explore the mechanisms of neonatal CB1 receptor blockade
as a model for NOFTT. Procedure; We compared the
effects of neonatal blockade of CBI1 receptors (with
SR141716) in two strains of mice (ICR and Sabra).
Exgergment 1: Suckling-related motivation, general motor
behavior and oro-motor performance were studied in pups,
when exposed to an anesthetized dam. In addition, daily
measurements were made of body weight, ultrasonic
vocalizations and axillary temperature. Experiment 2.
Control and SR141716-treated pups were warmed to 300C
and developmental parameters were measured as before.
Results: 1. ICR mice displayed more competent sucklm%
than Sabra’s 2. The rate of mortality induced by CB
receptor blockade is strain-dependent 3. General motor and
oro-motor behaviors are suppressed in SR141716-treated
ups but motivation to suckle was not impaired 4.

creasing  environmental  temperature  prevented
hypothermia in the experimental pups, but did not prevent
the suckling impairment and mortality induced by CB1
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receptor blockade. Conclusions: CB1 receptors play a
critical role in the ability of newborn mice to suckle milk,
but genetic differences determine the rate of vulncmbxhq
of the pup to blockade of the CB1 receptor. Although CB
receipgor antagonism causes hypothermia, this does not
explain the inability to nurse. CB1 receptors are involved in
motor functions required for the suckling apparatus, but not
in the motivation to suck.

Suppored by Danone Research Institute, Israel.

I(Tfe.gtral and peripheral cannabinoid receptors

ride E,

Depts. of Behavioral Sciences and Molecular Biology,
College of Judea and Samaria, Ariel, Israel,

Conclusive evidence for the existence of a specific receptor
for delta-9-tetrahydrocannabinol (THC), the major
[i\g%choathve consfituent of marihuana, was obtained in
8. Since then, this receptor has been cloned and
detected in widespread areas in the brain, highly
concentrated in the nigrostriatal system, hippocampus,
cerebral cortex and cerebellum. A “second receptor was
cloned in 1993 in peripheral tissue, and found notably on
immune cells, but also in embryonal cells, osteoblasts and
osteoclasts. The centrally located receptor detected in the
brain was denoted °"CBI1" and 'is mamly found
presynaptically where it modulates transmitter release. The
peripheral” receptor is called "CB2"; both are G-protein-
coupled. Since these discoveries, CBT rec?ﬁqrs have been
detected m many localities outside the brain, x_nclud.mﬁ
sympathetic gang ;:ielmmune_ cells and the gastrointestin
system. Recent evidence indicates that CBZ receptors are
so expressed in glial cells in the brain and have even been
suggested as neuronal receptors. Phylogenetically, CBI
receptors are already present in primitive invertebrates such
as leech and Hydra_ Ontogenetically, CB1 and CB2
receptors are present from thé embryonal preimplantation
stages. In view of their widespread distribution, it 1s not
surprising that cannabinoid receptors and their endo )
ligands the "endocannabinoids", fulfill many functions in
;hlyslolo cal as well as in gathpphyswlogxcal conditions.
eir functions include feeding  and ~ appetite, {)am
erception, motor functions, blood pressure regulation,
ne remodeling, memory and regulation of the stress
Tesponse. macological data have suggested t
existence of additional UB receptors which await definitive
identification. Research of the "Endocannabinoid-CB-
Receptor System" has greatly accelerated over the last
decade. Observations ensuing from these efforts will
contribute to our understanding of this newly discovered,
highly important biological system.

Variability of the mesolimbic neuronal activity in a rat
model of depression.

Friedman A.!, Dremencov E.»%, Crown H.}, Levy D,

Mintz M.%, Overstreet DH*, Yadid G

‘Faculty of Life Sciences, Bar-flan University, Ramat-Gan,
Israel;, *Bioinfromatics Dept., Jerusalem College of
Technology, Jerusalem, Israel, *Psychobiology Research
Unit, Degte of Psychology, Tel-Aviv University, Tel-Aviv,
Israel; “Dept. o/);’sychiat , University of North Carolina,
Chapel Hill, North Carolina, USA;

The Flinders Sensitive Line of rats is a widely accepted and
validated model of depression. These rats demonstrate
abnormalities in limbic dopamine neurotransmission,
suggesting disturbed neuromal activity in the ventral
tegmental area. Interspike interval “time-series were
recorded from the ventral tegmental area of control
Sprague-Dawley and Flinder sensitive line rats. These data
were analyzed for the variance of interspike-interval for
each group of animals. We found that FSL rats show a
siﬁnj icant decrease of the variance of mterstphlkq intervals
of the length 0.2-0.6 sec. We suggest that the interspike
intervals of this range have an mportant role in the
information encoding in the mesolimbic dopaminergic
system. Impaired varience of the interspike interval length
in this area can correspond to the pathophysiology of
depression and can be a possible marker for the analysis of
the efficiency of antidepressant treatment.
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Investigating the roles of DOC2 in calcium-triggered
exocytosis
Friedrich R.}, Groffen AJ.%, Verhage M.?, Ashery U
‘Dep. of Neurobiochemistry, Tel Aviv university, Tel Aviv,
Israel; * p.ﬁlf functional Genomics, Vrije Universiteit,
Amsterdam, The Netherlands;
Ca+2-dependent exocytosis involves vesicle docking
priming, fusion and recycling. This process is preformed
and recFulated by a vast number of syn:gttc proteins and
depends on proper protein-protein interactions and protein-
lipid interactions. lf()CZ are l;‘wrotem family that contains 3
isoforms_that was found when screening DNA lLbraries
with a C2 probe. DOC2 has 3 special domains: the Mid
domain that interact with Muncl3, a priming factor
localized to the resynagtnc membrane and two tandem C2
%desxgnated C2A and C2B) separated by a short polar
inker. C2 domains participate in_ Ca+2 dependent
associations _with phospholipids. These observations
suggest that DOC2 might be involved in one of the final
stages of the synaptic vesicle cycle such as priming. To
investigate the role of DOC2, we oyerexpressed DOC2B in
adrenal chromaffin cells using Semliki Forest Virus system.
Using live flugrescence 1mug§m we studied DOC2B
dependence on Ca+2 and fou DOC?2 translocate to
the membrane at very low internal Cat+2 concentrations
(~200nM) and presenis a positive correlation between the
mternal Ca+2 concentrations and translocation. Mutation in
the C2A domain that affected the Ca+2 binding site caused
the protein to be constantly on the plasma membrane. Usin
flagl Shotolysxs of caged-Calcium, we studied the effect o
DOC?2B on 'the different kinetic components of SiS
with capacitance measurements. Overexpression of DOC2B
caused an increase in the fast burst size and a decrease in
the sustained component. We also tested the ghysiology
relevance of the mutated C2A domamn and found that
overexpression of the mutated DOC2B caused an increase
m all 3 kinetic components of the exocytosis response in
first and the second flash. These results suggest that
DOC2 is a positive regulator of exocytosis and nfluence
exocytosis via time-dependent interaction with another
prisuing protein.

Identification of regulatery mutations in the MECP2
gene associated with Rett Syndrome by means of
quantitative RNA expression assays in peripheral bloed.

Gak E '», Petel-Galil Y.»2, Vecsler M.*3, Ben Zeev B.*
1Danek Germer Instititute Human Genetics, Sheba Medical
Center, Tel Hashomer, Israel; *Child Neurology Dept.,
Sheba Medical Center, Tel Hashomer, Israel, *Sackler
Faculty of Medicine, Tel Aviv University, Tel Aviv; Israel,
Rett syndrome (RTT) is an X-linked progressive
neurodevelopmental disorder that primarily affects females.
Disease-causing mutations have been identified in 80% of
RTT cases predominantly in the methyl-CpG-binding
protein 2 (MECP2) coding region at the CpG hot-spots.
Additional 10% of the patients have been found to harbor
minor or ma{or deletions involving MECP2. In attempt to
verify the role of MECP2 as a single underlying cause of
RTT, we pursed the detection of additional mutations in
regulatory clements of MECP2 in clinically definite RTT
cases. To this end, we employed quantitative RNA
expression assays in the peripheral blood lymphocytes
including TagMan probes for both known MECP2
transcripts and RNAseP and ODC1 reference genes. Within
this framework, we identified several patients with lower
blood MECP2 eE[éression levels that had_no previous
indications of MECP2 mutation presence. By means of
denatured-high-performance-liquid-chromatography
(DHPLC) and direct sequencing of the non-coding MECP2
regions, we identified a novel splice site mutation in the
first exon-intron junction of MECP2 that potentially leads
to imbalance between the two MECP2 transcripts. We also
detected several potentially meaningful clements in the
intron adjacent to the alternatively spliced exon 2 of
MECP2 and in the 3’UTR. These clements were hlgfl\}g‘/
conserved amor:g species and were associated with R
splicing or RNA' transcription machinery in other genes,

¢ also obtaned a preliminary” indication of
overexpression of blood MECP? in patients with missense
mutations, which overlaps with recent findings in a
controlled mouse animal model that traced overexpression
of MECP2 to a neurodevelomental delay phenotype
reminiscent of RTT.

Latent inhibition in schizephrenia: two poles of
abnormality

Gal G., Biran L., Mendlovic S., Levkovitz Y.
Shalvata Mental Health Center,

When a relatively simple stimulus such as a tone or visual
shape is repeatedly presented as imrelevant, it becomes
difficult for that stimulus to enter into new associations.
This phenomenon, termed latent inhibition (LI), is
extensively studied in apimals and humans, reflects the
organism’s capacity to ignore irrelevant stimuli. In the
ggmmmg L{h - r'e_sal ts of LIfstu};dixes gll;dlqatc thgt itis
1S uring the immtial stage of schizophrenia, or durmg
an acutc phase of a relapgsg. Thus, .'I),I disruption 1§
considered to el the main cognitive attribution of
schizophrenia g_atients, namely, imability to ignore
irrelevant stimuli. Based on data from animal studies
Weiner (2003) progosed the ‘two-headed’ model of LI,
pointing that the LI phenomenon g :
extremes which characterize schizophrenia patients, the
distuption of LI in the initial stages, and a ce of LI
in_chronic_patients. We have recently developed a new
within-subject LI procedure which is based on visual
recognition of letter characters. A special feature of this
procedure is that it enable the testing of the two abnormal
poles of the LI phenomenon in a smﬁl!e testing session.
Application of the procedure in scln::fr enia patients have
confirmed the hypothesis. First, healthy volunteers have
shown faster learning of the predictive value of novel
compared to pree cues, indicating L1 In addition, in
healthy subjects the LI effect was attenuated with repeated

resentation of the cues. Second, first-cpisode patients
learned the predictive values of novel and preexposed cues
in a similar rate, i.e. LI disruption. Third, chronic patients
have shown faster learning the predictive value of novel
compared to preexposed cues, and this effect was not
attenuated with repeated presentation of the cues, namely,
LI perseveration. These findings are the first demonstration
olf he applicability of the ‘two-headed’ model of LI to the
clinic.

Novel Bifunctional Drugs with Iron-Chelating and
Monoamine-QOxidase Inhibitory Activities for the
Treatment of Neurodegenerative Diseases

Gal S, Amit T len}g H.:, Fridkin M.%, Youdim MBH.!
‘Eve Topfand USA NPF Centers of Excellence, Technion-
Faculty of Medicine, Dépt. of Pharmacology, *The
Weizmann Institute of Science, Rehovot,

One of the deﬁnin§ characteristics of neurodcgencrative
diseases, including Parkinson’s disease (PD), Alzheimer’s
disease and amyotrophic lateral sclerosis is the abnormal
accumulation of iron in the affected brain areas, which
together with monoamine oxidase (MAO) contribute to the
onset of oxidative stress via generation of reactive hydroxyl
radical. We have developed several bifunctional iron
chelators from the brain permeable iron chelator VK-28,
possessing the neuroprotective propargy}-MAQ inhibitory
moiety of rasagiline. The bifunctional dr tﬁ’ M30, bas been
shown to be a potent iron chelator, with an 1C50 value
896‘21|.I.M) comparable to that of the prototype iron chelator.

sferal. Tt is also a potent inhibitor of brain mitochondrial
MAO-A and B in-vitro (IC50A= 0.04uM, IC50B=
0.05uM). In-vivo, M30 markedly inhibits brain (striatum,
hippocampus and cerebellum) MAO-A and B activities,
wuﬁ(:; greater selectivity (20-30%) for the latter at the doses
(1, 2.5, 5mg/kg) examined. It has very little effect on the
liver and s intestine enzymes. These results indicate
that M30 has the ability to f)cnctljatp the blood brain barrier,
and suggest that similar to ladostigil it would not induce the
“cheese reaction” in respons¢ to tyramine. Impm'tantg,
M30 attenuates striatal dopamine depletion induced e
parkinsonian  neurotoxin  N-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) in mice and increases brain
levels of Jg;anune, serotonin and noradrenaline. M30’s
ability to inhibit MAO and chelate iron, may have a great
potential as a neuroprotective drug as compared to its
individual components, since, recent studies have indicated
that a combinations of two drugs were more effective in
preventing neurodegeneration.



“That obscure object of feeling”: Neural correlates of
intentionality in emotional experience

Ganor Q.'#, Eldar E.»2, Bleich A.»*, Hendler T."?

Sackler School of Medicine, Tel Aviv University, Israel,
Tel Aviv Souraski Medical Center; *Lev Hasharon Mental

Health Medical Center,

An im t cognitive feature of adaptive emotion is its
relatedness to an object, whether a physical object, a person
or an event (i.c. intentionality). lgf)es _processing this
cognitive aspect of emotion involve the limbic networks?
Isolatin; entionality in emotion is not possible with
standarg_ paradigms in which the emotion is directed to the
stimulus that 1s ehcntm%olt. To address this issue we used a
cross modal approach fo evoke simlar emotions with and
without intentionality content. In an fMRI ez;lpenmmt, 15
healthy subjects (F=8) were scanned in a 3T GE system
while passively listening to emotional musical clips.” Each
clip was Ptcs_ented twice for 21 sec: once combined with a
neutral film in the first 9sec (Film+), and once without the
film (Film-). We assumed that music elicits an emotion not
relating to an object; however, the film Provrdes this
abstract emotion with meaningfl reference (ie.
intentionality). The musical clips were of negative, positive
or_neutral emotional valence and the films ne as
validated in a preliminary behavioral study (n=15, p<[0E-
6). addition of neutral film to the music did not change
the rated properties of the emotion elicited. The last 6 sec of
Filmt and Film- (featuring identical stimsuli) were
contrasted in order to find Tilm traces in the musical
emotion. Prefrontal regions were activated in both
emotional and neutral conditions. No emotion-specific
activations for traces were found in the amygdala. Film
traces in negative music evoked the sub-callosal cingulate
and right superior temporal sulcus (STS) while in positive
music they evoked the left STS. This study was able to
demonstrate differential cortical activation to cognitive
traces in emotional experience.

Clotiapin in Schizophrenia: A Controlled Study
%lcr V.2, Schliefer T2, Bersudsky Y.'2, Belmaker

‘Stanley Research Center and Ben Gurion University of the
Negev, ‘Mental Health Center, Beersheva, Israel,

Clotiapin is a neuroleptic with chemical structure similar to
clozapine. Probably the patients unresponsive to other
neuroleptics respond to clotiapin. However afier the
discovery of D-2 blockade as a mechanism of newroleptic
efficacy, this claim seemed to lack logical theoretical basis.
The success of clozapine in patients unresponsive to other
dopamine blockers raised hopes for the discovery of new
antipsychotic drugs with new mechanisms of action. Thus
the authors became interested in the fact that 40 patients in
our 454 bed hospital were being treated with clotiapin and
the treating physicians felt that this drug has unique
antipsychotic properties in neuroleptic non-responsive
patients. The Lokshin et al study (1998) suggested that
clotiapin may indeed have unique properties. Clotiapin
affects multiple receptors like clozapine and olanzapine. It
blocks SHT3- receptors and down-regulates cortical SHT2-
receptors like clozapine. The ratio of D2 to SHT2 blockade
by clotiapin is similar to that of clozapine. Clotiapin and
clozapine share high affinity for the SHT-6 receptor.
Clotiapin shows little blockade of D-2 receptors and in the
rat retinal model seems to possess D-4 blockade like
clozapine, although D-4 blockade by clotiapin has not to
our knowledge been evaluated directly. We are conducting
a study of severe chronic active psychotic hospitalized
patients with a history of non-response to at least 3
neuroleptics. The design is double-blind crossover of
clotiapin vs. chlorpromazine (CPZ) as monotherapy. No
washout is necessary from previous newroleptic treatment,
and flexible overlap over 2 wecks with the study
medication is individualized for each patient. Patients are
treated for 12 weeks with clotiapin and 12 weeks with CPZ,
in random order. Medication is supplied in identical
capsules of 100 mg CPZ or 40 mg of clotiapin. PANSS and
Nurse’s Observation Scale are rated every 2 weeks. 38
patients have completed the trial. Initial results are
presented.
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Depression: Novel genetic model

Gersner R., Dar DE., Shabat-Simon M., Zangen A.
Weizmann Institute of Science;

Depression is among the most prevalent forms of mental
illness, but the mli;fxcal basis of depressive behavior
is poorly understood. Many of the rodent models for
depression are based on the assumption that depression is a
response to acute or chronic stress. Other models are based
on assumption of a certain biochemicat dysfunction that
underlies depression, while there is no consensus on
biochemical basis of depression. The diagnostic criteria for
depression include several ptoms and it has also
become clear thai the risk for depression is partially
genetic. We were therefore encouraged to investigate
genetic factors of depressive behavior by establishing a
novel animal model for depression based on sclective
breeding for a depressive phenotype. The selective breedm%
is on tests that cover the core symptoms: loss of
interest or lack of motivation (using a modified swlmm;'ﬁ
test), anhedonia (using the sucrose preference test)
reduced ene;g'/fatxgue chromcali‘%:cmemng locomotor
activity (Inframot system). Additionally, we have
develoFed a novel scoring method of the swimming test,
that allow continues monitoring of different levels of the
animal’s activity using a joystick. This novel method shows
a Gaussian distribution of scores (which is not observed in
the standard scoring method) that is necessary for reliable
selection of extreme cases for the purpose of our selective

breeding. We found already at the sccond geperation of
desoemﬁmts a significant differences between * sed”
land "motivated” rats in the swnmrgn;g mff?’pr:r[: the basal
locomotor activity at young ages and m o g quantity.
At this point we find no correlation between the &ﬁem;t
tests. We expect this model to allow the snﬁyh;)f the genetic
contribution to depressive and motivated behavior the
peurochemical characterization of these behaviors.

Two discrete inactivation states with distizct pore
properties coexist in a LQT mutant of KCNQ1 K+
channels

Gibor G., Yakubovitch D', Peretz A., Schoettelndreier H.,
Haitin Y., Kaplan E., Attali B.

Deft. of Physiology & Pharmacology, Sackler Medical
School, Tel Aviv University ;

The KCNQ potassium channels whose mutations cause
cardiovascular and neurological disorders are members of
the s?af@mﬁy of voltage-gated K+ channels. The KCNQI
pore-forming ‘subunit can interact with various KC
auxiliary subunits to form K+ channels with very different
iatm chaviors. Inactivation gating is a propert& of
] CN_%)I. that is suscoptible to modulation. KCNQI
inactivation is mvisible macroscopically but can be
revealed by a_hook of the tail currents which reflects
recovery from inactivation. However, KCNQ1 mutants can
depart into a macroscopic inactivation mode. Here we show
that in a long QT mutant of KCNQL1, L273F, two distinct
inactivation states coexist, one similar to WT channels and
a macroscopic inactivation whose time course and recovery
are much slower compared to wild _channels. The
inactivation produced l.)?l WT KCNQI is _intrinsically
voltage-independent, while that elicited by L273F is highly
voltage-dependent.  Interestingly, the two  discrete
inactivation phenotypes exhibit distinct pore pr es.
External  protons depressed ' WT KCNQI
inactivation but weakly = affected the macroscopic
inactivation of L273F mutant. Similarly, external barium
ions discriminate between the two discrete inactivation
states by sqppmsinﬁ the wild-type and barely affecting the
macroscopic one. Allowing L273F channels to populate the
voltage-d ent inactivation transition, fJg)x.'cl)lduce;d a
considerable delay in the exit of barium ions the pore
(more than 6-fold), This result suggests that during the
voltage-dependent inactivation transifion, the topology of
the external vestibule is such that it trais barium ions inside
the deep pore. A kinetic model of the LQT channel mutant
accounts for the coexistence of two distinct inactivation
states.
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Conducting STDP in dendrites.
Gidon A A, Segev 1.

\nstitute for Life Science, Hebrew University, Jerusalem,
*Interdisciplinary Center for Neural Computation, Hebrew
University, Jerusalem,
Spike timing dependent plasticity (STDP) is a_synaptic
learning rule operating in maxtlg neuron types. When the
pre-synaptic neuron fires afier the post-synaptic neuron the
synapse is depressed whereas the synapse is potentiated
when the pre-synaptic neuron fires before thle_aui)ost-synaptlc
neuron. The time window for this plasticity rule spans over
tens of milliseconds and its dgmmnqs varies according to
neuron type. We applied STDP learning rule in a dendnitic
ﬁ?.rgg model,hrusmg NEURON s ation eneglmnmetr}x;
m chronous tic mputs 1y onto
model ne?r?gnn with mma%fonx;?l gg;lgchxctance for
all synapses. After rumning the STDP rule, a bimodal
synaptic conductance distribution was attained at the stcad
state. Some of the synapses obtained the ma
conductance change whereas the conductance of the other
synapses was close to zero. The proximal synapses were the
strong ones and the distal synapses were near "extinction".
Indeed, STDP imposes competition among synapses over
the control of the postsynaptic spike. , a_positive
feedback loop ensues and Broxnnal , which tend to
evoke larger somatic EPSPs have a better chance at
generating spikes and become progressively stronger. The
opposite is true for distal synapses, which generate smaller
somatic EPSPs. We propose several solutions for "saving”
distal dendritic synapses from extinction. First, we show
that a muitiplicative (rather than linear) leaming rule can
cqualize the local conductance for all dendritic es.
Second, we apply anti-STDP rule (Rumsey and Abbott,
2004) for gmax, the maximal conductance possible for each
synapse. Consequently, the distribution of synaptic
strengths at the soma is identical for all Ses,
independent on their dendritic location. We also explore the
effect of active dendrites on “saving” distal synapses from
extinction. F , we consider STDP rule in different
dendrites morphologies.

Visuospatial attention: How to measure effects of
gxﬁ:equent, unattended events in a blocked stimulus
esign

gieging C.', Thiel C.', Stephan KE.*2, Roesler F.*, Fink
14

‘Institute of Medicine, Research Centre Juelich, 52425
Jiilich, Germany, *Wellcome Dept. of Imaging
Neuroscience, Institute of Neurology, London WCIN 3BG,
UK; :Dept. of Psychology, Phi;‘i,nps-University, 35032
Marburg, Germany; ‘Dept. of Neurology, University
Hospital RWTH Aachen, 52074 Aachen, Germany,
This fMRI study investigates the differences between a
blocked and event-related analysis in a_ cued target
detection task, the so-called Posner paradigm, using a
hybrid design. Validly and invalidly cued trials were
resented intermingled in different bfocks containing 50,
5, or 100 ent valid trials. Four analyses were
conducted: i) An event-related analysis comparing invalid
and valid trials, ii) a blocked analysis comparing blocks
with 50 percent valid and invalid trials to blocks with 100
ercent valid trials, iii) a blocked analysis detecting
erences between block models when modelled as
epochs or chains of evenis and iv) a blocked analysis that
modelled blocks as chains of events to scale regressors
equally to the event-related amalysis. lrrespective of the
type of analglsxs [(blocked or ecvent-related), significant
activation of the right intraparietal sulcus was observed. A
larger cluster size was evident in the blocked analysis
which can be attributed to higher efficiency. In addition to
this common ré(glht parictal activation, the event-related
analysis revealed activations in right superior parictal
cortex and left intraparietal sulcus. In contrast, the blocked
analysis yielded additional activity in the right occipito-
parietal junction. No influences of the block model (epoch
versus chain of events) were found in regions activated in
the blacked or event-related analysis, respectively. In
summary, using a hybrid design and {ooth cvent-related and
blocked analysis techniques we show both sustained and
transient neural processes underlying reorienting  of
visuospatial attention.

Agmatin - a naturally occuring, highly efficacious
neuroprotective compound

ilad GM., Gilad V.H.
Dept. t{ "Life Sciences, Ben Gurion University of the Negev,
Beer S

eva, Israel;
Agmatine [(NH2(CH2)4NH2C(NH=)NH] is a naturally
occurring idino compound found in abundance in

plants and bacteria, and recently identified in mammalian
tissues. Agmatine is formed by decarboxylation of arginine,
and is metabolized principally into urea and _B’uérescme, the
diamine precursor of polyamine synthesis. The compound
is present in the brain and spinal cord where wmegls,
which is normally very low, is greatly incr during
development and ‘after injury. Agmatine was to
exert neuroprotective effects by modulating several relevant
molecular ~targets, mclud:l%: modulation of se(veral

tors receptor ionophores (e.g.,
nicotine, NMDA, imidazoline, and a2- CE A
blockage of key ionic channels (e.g., ATP-sensitive K+

channels and voltage-gated Cat+ .channels&, inhibition _of
nifric oxide (NO) ‘m?;se, inhibition of ADP-ribosylation
of g'oteins, and ition of advanced osylation end
AGE)-product formation. Treatment with agmatine results
in increased insulin release, but in reduced catecholamine
release. While agmatine is a cytotactic compound,
preventing proliferation of certain ceil types (e.g.,
endothelial cells and astrocytes), it is not cytotoxic. ]
several animal models of acute neurotrauma and
agmatine proved efficacious in preventing nerve cell death
and in reducing neuropathic pain. Additionally, we now
that agmatine treatment can enhance the regeneration
cut facial nerve, a purely motor cranial nerve in rats. The
cumulative evi therefore, indicates that agmatine acts
at multiple molecular targets to enhance nerve cell survival,
thus lling the concept of "one drug — multiple sites of
action”, a concept postulated as advantageous for
newuroprotective drug development strategy.

Effect of selected unhdm ressants on inflasmatory
processes associated with model of experimental
autoimmune encephalomyelitis (EAE) in mice
Gil-Ad L, Elkon H.!, Korov 1.}, Weizman A »
‘Lab. Biofogical Psychiatry Felsenstein Medical Research
Center Tel-Aviv University, *Geha Mental Health Center,
Petach-Tikva,
Multiple  sclerosis (MS) is a chronic autoimmune
nem'ogfcaldlsoxderrgﬁenngtbewhuemmerofﬂle
CNS. MS result from damage to
the myelin activation of TH1 celis and secretion of
pro-inflammatory cytokines. Our aim was to
mmmunomodulatory effect of some antidepressants on
developed motor deficits in experimental autoimmune
encephalitis (EAE) model in mice and on the secretion of
THI cytokines from activated splenocytes in-vitro. EAE
was induced in C57/bl mice by immunization with rat
myelin 9liﬁo_dendrocyte glycoprotein  (MOG).  Animals
were divided into 4 groups (10/each) receiving saline/MOG
alone or MOG and the antidepressants paroxetine,
fluoxetine and clomi (15mg/kg x3/week ip).
Animals were followed for 24 days and manifestations of
EAE were scored (scale of 1-6). MOG animals developed
paralysis reaching the mean score of 1.65, all 3
antide]prcssants significantly protected against the induced
ogical symptoms (score 035, 0.6 and 0.72

neuro

respectively for paroxetine, clomipramine and fluoxetine).
h;xfng?ﬁ o4 '%nt4 ofagimalswetetreatzdwith
S

lower dose (5 x3/week ip.) or dexamethasone
glmg/kg x3/week). Kesults showed that after 22 days of

y  dexamethasone  completely  inhibited ~ the
manifestations of neurological signs (0" compared to 0.9 of
MOG alone). Sertraline induced a dclay in paralysis
manifestation arances as well as inhibition of the tfotal
score (0.45 vs 0.9), while Yaroxetx_ne did not_ gmtect the
animals (total score of 0.81). In-vitro all antidepressants
caused a marked inhibition of Con-A or MOG-induced
splenocyte proliferation. Moreover, the antidepressants
significanily ~ suppressed the secretion of the
proinflammatory _ cytokines 112, INFg and TNFa
resembling the ‘effect of dexamethasone. Conclusions: We
suggest that some antidepressants could be of value for the
treatment of MS mainly p initial stages.

alone and MOG and paroxetine or sertraline at
e



Sharp (sub-exemplar) tuning for faces revealed in
human face related areas

Gilaie-Dotan S, Malach R.
Dept. of Neurobiology, Weizmann Institute of Science,
Rehovot 76100, Israel ;

Although human face recognition is extremely selective, it
is still un-clear how this selectivity is implemented at the
neuronal level in human face-related cortical areas. In order
to answer this question, we used the paradigm of functional
magnetic resonance adaptation (fMR-A). Our stimuli
consisted of colored face photographs (neutral expression,
male, Caucasian) which were parametrically mq;ghed to
produce various degrees of facial similarity. The face
stimuli were divided mto four groups: (a) identical images
(no_ variability); (b) different face images (maximum
variability); (¢ i/?}morph faces, i.c., mmfes ‘morphed at 1/3
of the morphing distance from the full identical-to-different
distance (low variability), and (d) 2/3morph- - same
rocedure but morphed at 2/3 of the morphing distance
ante_qnedxate-;o-hl variability). = Twelve ~ subjects
participated in a short block-design fMR-adaptation
experiment and were scanned in a GE 1.5 T magnet. In
order to balance task difficulty between the identical and
1/3morph_conditions, a 1-back memory task was used.
Examination of the activation levels of the face selective
fusiform (FFA) revealed that even small facial
variabili icreatcd by a slight morphing level of individual
faces, 1/3morph condition) was sufficient to _induce full
recovery from adaptation (1/3morph activation vs.
identical-face  activation (p<3*10-4), but 1/3morph
activation vs. different-face activation (p>0.07))..
results demonstrate that face-selective retixons are tightly
tuned even to subtle shape changes at the sub-exemplar
level. Such sharp tumn%lican provide the necessary neuronal
sensitivity to allow highly selective face recognition.
Supported by the ISF center o£ excellence,
Jfoundation and Benoziyo grants to RM.
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HistoriIDependent Multiple Time Scales Dynamics in a
Single Neuron Madel

Gilboa G., Brenner N.
Dept. of Math, Technion, Haifa,
History dependent time scales are a ubiquitous feature of
neuronal systems, at all levels of orgamization. It is not
clear, however, how multiple time-scale dynamics rise from
one level to the next higher one. This study approaches this
mon by looking at the interaction between the rich
channel dynamics and the dynamics of neuronal actx_vxti';
we construct a single neuron model in the spirit of single
channels models. The model neuron describes its activity in
response to an external stimulus. The activity is a coarse
ﬁ?tzluped time-averaged representative of firing and temporal
Is at the resolution of action potentials are intentionally
neglected. Novelly, our model input/output function is
nonlinear, parametrically depending on the neural
excitability, Changes of this function on long time scales
has been observ ntalgr, but has been neglected
in other neuron models. The model neuron is composed of
an ensemble of ion chamnels that can wander in a lariq pool
of inactive states, and their distribution registers the history
of activity. The concept of neuronal excitability is used to
bridge the gap between dYnmmcs_ of the channels and that
of the neuron: channel kinetics modulates neuronal
excitability, thus affecting the neural activity; activity, in
turn, enhances el “inactivation. Thus, the neural
activity is both affected by excitability and determines the
changes in it. In this way the multiple time scale d}rnam_lcs
on the channel level rise up to the next higher level, which
is the neuronal dynamics. In spite of its simplicity, the
model presents a rich repertoire behavior, with muiuple
time-scales d c. Morcover, the characteristic time
scales of our model arc history and context dependent.
These results are in qualitative agreement with
ex| ental results. It is important to note the robustness
of these results, since no specific structure of the ion
channel state space is required.
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Prenatal "ultramild stress” protects against stress and
schizophrenia and reduces cannabinoid activity in the
offspring

Gobshtis N., Ben-Shabat S, Fride E.+

Dept. of Behavioral Sciences, College of Judea and

Samaria, Ariel; *The Institute of Applied research, Ben

Gurion University of the Negev, Beer-Sheva , *Deptartment

117f M(;lecular Biology, College of Judea and Samaria, Ariel,
srael,

Prenatal stress (PS) has lonﬁ_-term consequences _for
emotional development of the offspring. The nature of PS-
induced alterations vary with stress schedule and timing,
Although the newly discovered cannabinoid receptors and
their ligands ("endocannabinoids") have been implicated in
the stress response and in schizophrenia, their possible role
as substrates for PS is unknown. Here, we studied effects of
daily prenatal "ultramild stress" on the stress response,
sensortmotor cggtmg as indication for schizophrenia, and on
cannabinoid CB1 receptor functionality. Methods: Pregnant
Sabra mice were exposed daily to 2 mild stressors (incl.
tilted cage, confinement, social stress). At adulthood,
offspring were divided into 3 groups: a. undisturbed, b.
swim stress (2 daily 9 min exposures to a water tank) or .
one 0.1 mg/kg injection of the CB1 receptor agonist
HU210. O s]imng were studied for the stress response
acoustic startle response, ASR), anxiety g‘ lus maze”) and
"schizophrenia” (pre-pulse bition, P%g Results: In
male offspring, PS reduced anxiety and ASR, suggestin
decreased sensitivity to stress. Adult swim stress increa:
ASR in controls and PS mice, indicating enhanced anxiety.
Adult stress, but not PS, decreased PP], suggesting a greater
severity of adult stress. Adult stress did not affect PPl in PS
mice, suggestm that PS protected against the deleterious
effects of the adult stress. HU210 reduced ASR and PPI in
controls, but not in PS males, sugﬁfsting that PS induced
subsensitivity of CB1 receptors. In females, PS reduced
anxiety and ASR especially after adult stress. Conclusions:
1. Prenatal daily, ultramild stress protects against stress and
enhances robustness to schizophrenia in later life. 2. Stress
during adulthood impairs the stress response and 3. PS
seems to decrease CB1 receptor sensitivity. Assessments of
endocannabinoids and CB1 receptors after PS, are currently
performed.

Support: National Institute for Psychobiology in Israel.

Radial Correlation Contrast — A functional connectivity
MRI contrast to map changes in local neuronal
communication

Goelman G.

MRIMRS lab, Dept. of Medical Biophysics & Nuclear
Medicine, Hadassah Hebrew University Medicall Cntr,
Jerusalem; .

A functional connectivity MRI method that groups
neighboring voxels in relafion to their degree of temporal
cross-correlation between their time courses is presented.
This grouping generates a vector field, which is assumed to
provide nwsléns into the local organization of neuronal
activity. Application with high spatial resolution fMRI rat
data subjected to electric forepaw sensory stimulation
(156m+156m+1000000 m} shows a significant localized
increase of the vector ficld amplitude in cortical layers 4
and 2/3 of the primary sensory cortex and in layer 2/3 of the
{mmary motor cortex, suggesting a strong correlation with
ocal neuronal communication. Vector figld phases exhibit
a transition with neuronal activation from random-like
orientations during rest to clusters of common orientations,
Cluster size is shown to be weakly dependent on the radii
of the neighboring voxels with which the vector field is
calculated, and shuffling voxel position within clusters
generates a random-like vector orientation instead. This
suggests that changes in vector orientations upon activation
represent changes in the intemal correlation between voxels
that is interpreted as a change in the internal neuronal
commumication.
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Perinatal enhancement of the gabaergic system impairs
learning and memory - suggested mechanism.

Golan H M., Wirthaim O.}, Grossman Y.», Levav T.»
‘Dept of Devekglmental Molecular Genetics, Fac of Health
Sciences, Ben-Gurion Univ, Beer-Sheva, *Zlotowski Center
Jor Neuroscience, Ben-Gurion Univ, Beer-Sheva, *Dept of
Physiology, Fac of Health Sciences, Ben-Gurion Univ,
Beer-Sheva;
Antiepileptic drugs (AEDs) acting through the potentiation
of GPXB?-ergic %Sa&w s)have nful effects on bramn
development.” Increased risk of impaired intellectual
development was reported in children born to women
treated for e;l)nleps uring pregnancy. We established an
animal model for the of the damage induced by the
new AED - vigabatrin (GVG) dunn%‘posmatal days 4-14,
which parallel the 3rd trimester of human embryo brain
development. Delayed ,deyckt)gment of sensory and motor
reflexes, reduced mobility in the open field, impaired object
recognition and deficient spatial learning and memory were
observed. A _morphological stud,y indicates only transient
changes in the hippocampus (P7) and significantly lower
cell density in most layers of the M2 cerebral cortex of
GVG adult mice compared to the controls (P<0.01). The
possibility that perinatal GVG treatment impaired learning
and memory i the adult mice by modifications mn
hippocampal synaptogenesis was examined in 16 weeks old
mice lgf immunohistochemistry of synaptic vesicle proteins
and field excitatory postsynaptic _potentials fiEPSP)
recording from hippocampal slices in CAI region. We
found that perinatal GVG induced long-term enhancement
of Synaptof me 1 (164.8% of control mice, P<0.01) and
I ( t96

VAMP 2%, P<0.01) in the CAl region, Over-
expression of these proteins in the GVG aoup was
associated with a significant reduction in the fEPSP
efficacy, as measured PSP response to stimulation at
various intensities (P<0.05). In addition, perinatal GVG
treatment induced modificafion in the fEPSP response to a
senies of 5 repeated stimuli at 50Hz, and blocked the
induction of long_term potentiation in response to 3 trains
of 1 second at 50Hz (5 minutes inter train jnterval), a
stimulus that induced potentiation in the control mice. Our
findings suggest that the long-term deleterious effects of
GVG freatment on mice behavior may be caused by altered
synaptogenesis.

Mapping Human introslgection using fMIRI
Goldberg I. and Malach

t. of Neurobiology, Weizmann Institute of Science,
Rehovot 76100, Israel,

Conventionally it is assumed that attentive visual
perception of identical stimuli engages the same perceptual
mechanisms. However, attentive perception can engage at
least two mental states: a. An internal, introspective state-
in which the subject attends both to external stimuli and to
himself as an observing agent. b. An external, extroceptive
state in which the subject is exclusively engaged by the
external stimuli. Here we report on brain imaging results
which explored to what extent these two mental states
engage different cortical _re%lpns, despite being driven by
identical sensory stimuli. Five subjects ormed two
different tasks during a block-design | scan. In a
categorization task, subjects were required to categorize
pictures (animal vs otherj). In the introspection task, subject
were asked to look at the same pictures as in the first task
but to attend at the same time to himself and evaluate his
emotignal reaction to the pictures (negative/positive vs
neutral). Prior to each block, a visual cue indicated which
task to perform and subject’s responses were recorded. In
order to discriminate task difficulty as potential confound
between the 2 cognitive tasks, external categorization
epochs were subdivided into "difficult" and "easy"
perceptual tasks by manipulating presentation speed; "easy"
epochs were identical to the introspection task, stimulus-
wise. Our results show preferential activations across
refrontal cortex during "introspection" compared to the
‘easy  categorization” task. Consistent preferential
activations were found bilaterally in dorsolateral and
medial aspects of prefrontal cortex, with a left hemisphere
bias dorsally. The results and their relevance to broader
issues such as the search for neural correlates of subjective
awareness will be discussed.

Funded by ISF center of excellence grant and the Benoziyo
center.

The bi-partite organization of the human caudal brain
Golland Y.'», Bentin S.!, Hasson U2, Gelbard H.>, Harel

M:, Malach R.?

Dept. of Psychology, Hebrew University in Jerusalem,

‘D?t. of Neurobio og% Weizmann Institute of Science,

]I\tle o;ot;k’Center for Neural Science, New York University,
ew York ,

Recently ((Hasson et al, 2004) we found that a large
expans¢ of human cortex shows a high level of inter-subject
correlation when subjects are exposed to a long segment of
an audio-visnal movie. While this finding reveals a wide
spread level of stimulus-driven activity in the human
cortex, it was also noticed that certain cortical regions
consistently fail to show such inter-subject correlation. This
result b that either these regions are related to
individually unique cognitive processes or their activity is
dissociated from the external stimulation. To examine this
issue further we mapped the cortical areas showing high
correlation between rﬁeated presentations of the same
movie in each individual. Our results show that these areas
still failed to show any movie-driven cotrelations -
indicating that their activity is intrinsic and unrelated to the
external sensory stimuli. Functional connectivity asxtlrail%s;lls
of these “intrinsically” driven areas revealed a_ ] cﬁ
result - all the cortical regions in the caudal brain whi
were un-correlated to_ the external stimuli showed an
mtrinsic correlation with cach other- forming a_ closely
interlinked network. Furthermore, the two networks - i.e.
the externally driven system of sensory areas and the
intringically ‘driven network complemented each other
providing essentially complete coverage of the entire extent
of the human caudal brain. A large number of experimental
results in our lab and in the published literature indicated
that the “intrinsic” system largely overlaps with a set of
regions previously shown to be de-activated by any sensory
stimulus. Thus, we would like to propose a, fundamental
neuroanatomical q‘asrtmon of the human caudal brain into
two global networks of areas: those dealing with processme%
external sensory input, and those dealing with some, as !
not fully underst internal cognitive function.

Supported by ISF center %excellence, Horowitz foundation
and Benozyo center to R. Malach.

GABA-B mediates frequency-dependent latency in
POm thalamus analytical results and comparison with
experiment

Golomb D2, Ahissar E*, Kleinfeld D

‘Dept. Physiol., Ben-Gurion University, Be'er-Sheva, Israel,
*Center %r Theoretical Biological P}’tgsics, UCSD, La

Jolla, CA 92093, *Dept. Neurobiol., Weizmann Inst.,
Rehvot, Israel,

The latency in the steady-state spiking response of POm
thalamic neurons to periodic vibrissa stimulation increases
with increasing stimulus frequenfﬁf (Ahissar et al., Nature,
2000). In contrast, the latency of the response of neurons in
VPM thalamus is essentially constant. Yet the two nuclei
are inhibited by an overlapping region of reticular thalamic
nucleus (RE). To provide a possible explanation for this
effect, we construct a firing rate model and consider only a
slow time scale, corresponding to dynamics of GABA-B
synapses. We calculate the steady-state response of the
3stem and compute its stability analgncally for the case of

e duty cycle of the stimulus < 0.5. Considering only a
POm-RE network, we find that POm activity decreases
with GABA-B conductance. If this conductance is too
large, the period-1 state undergoes a &enogi-doublmg
bifurcation at large enough frequencies, which is not seen
experimentally. If the stimulus increases gra_duallK e.g§
triangular stimulation, the latency increases with G. bA—
conductance. The inclusion of VPM excitatory connections
to the RE resolves the petiod doubling bifurcation and mﬁ
reduce the POm response even to zero. VPM-to-l
feedforward connections are more effective in reducLRnE
POm activity and increasing POm latency than POm.-.
feedback connections. If the VPM receives GABA-B
inhibition, the latencies in the two nuclei are determined by
the ratio of their GABA-B inhibition and the input strength.
According to this explanation, the maximum latency in
POm neurons is larger because they receive weaker input
from the brainstem.

Supported by the ISF, NSF, NIMH.



Zinc Modulation of the L-type Calcium Channels.
Goshen U., Baharir O., Moran A.

Physiology Dept., Faculty of Health Sciences, Ben-Gurion
University of the Negev, Beer Sheva.,

Zinc modulation of the L-type Calcium channels (LTCC
was studied in Xenopus oocytes expressing alpha 1, alph

delta and beta2 — subunits of the rabbit cardiac calcium
channel. Whole cell voltage clamp experiments were
carried out using Ba2+ as the charge carrier. Our results
show that zinc causes a reversible inhibition of LTCC in a
concentration dependent manner, Nonlinear fitting to a
Michaelis Menten equation &le.lded an appKi of 102
micromolars and a Hill coefficient~1. The decrease in

the I-V relationship to more negative voltages. Similar
inhibitory effect of zinc was found in the presence of the
LTCC activator BayK 8644. In contrast to the inhibitory
effect of extracellular zinc, no such inhibition is. observed
when zinc is applied intraceilularly. The injection of of zinc
(~80 micro molars) changed the extent and rate of current
block caused by extra-cellular zinc. Hence, we concluded
that intracellular zinc, although did not block LTCC, was
capable of modulating other cellular functions. Zinc
inhibition of LTCC “developed with time, reaching
maximum inhibition after 3 minutes. The inhibition was not
activity dependent as similar inhibitory effect was observed
when oocytes were ecither exposed fo zinc and activated
every 10 second or exposed to zinc with no stimulation and
tested after 3 min Our results sufggest that zinc may. play an
important modulatory role of LTCC in physiological
concentrations. Zinc  inhibits the channel's’ currents’ by
acting from the extra-cellular side and its effect is not
activity dependent.

Chronic Mild Stress Induces Depression and Bone Loss
in Mice: Attenuation by Anti-depressant Therapy.

Goshen 1.!, Bajayo A2, Kreisel T\, Feldman S.3,

Weidenfeld J.*, Shohami E.°, Bab 1.2, Yirmiya R.!

‘Dept. ofPsycﬁology, The Hebrew University, Jerusalem,
Israel.; *Bone laboratory, Faculty of Dental Medicine, The
Hebrew University, Jerusalem, Israel.;, *Dept. of
Pharmacology, School of pharmacy, The Hebrew
Universizc erusalem, Israel.;, *‘Dept. of Neurology,
Hadassah University Hospital, Jerusalem, Israel.

In humans, osteoporosis is often accompanied by major
depression, However, it is not clear whether bone loss (and
the associated morbidity and incapacitation) induces
delprgsswn or vice versa. To determine the cause-effect
relationship in this association, we examined the bone
status in mice sub*ected for 5 wecks to chronic mild stress
CMS), a model for depression in rodents. CMS-induced
epression was confirmed by reduced sucrose consumption,
an established indicator of anhedonia, and reduced socia
eigploratlon. Micro-computed tomographic measurements
of femora showed a marked bone loss in CMS mice,
reflected bg; a significant decrease in overall bone mass, in
gamcular trabecular bone volume density (30% loss). A
urther histomorphometric mal¥51s showed that ~ the
mechanisms underlying this bone loss comprise a decrease
in the number of osfeoblasts (bone forming cells) and
increased number of osteoclasts (bone resorbing cells)
leading to diminished bone formation and enhanced bone
resorpfion, respectively. The _ anti-depressant drug
imipramine, administered in the drinking water throughout
the experimental period, attenuated both the depressive
symptoms and the bone loss, Further analysis of the
behavioral responsiveness to imipramine revealed that mice
that responded better to imipramine (as measured by
mcreased sucrose preference?
trabecular bone volume following "CMS. However
imipramine-treated mice that did show some residu
depressive selmdptomotology dlspleglcd slﬁmﬁcant bone loss.
These resulfs demonstrate that CMS induces bone loss in
mice, and are consistent with a causal link between
depression and bone loss in human osteoporosis.

stea(}y—state current amplitude is accompanied by a shift of

displayed no loss of
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NAP (AL108): A Peptide Derived From Activit{)—
Dependent_N.eurogrotective Protein (ADNP) is Poised
Toward Clinical lopment

Gozes L.
1Clinical Biochem. Sackler Med. Sch., Tel Aviv Univ.
69978, Israel,
Activity-dependent neuroprotective protein (ADNP) is
essential for brain formation (Dev Brain Res. 2003 ‘144,
83). Peptide activity scanning identified NAP (NAPVSIP%
also known as ALTO08) as a small active fragment of ADN!
that provides neuroprotection at very low concentrations. In
cell culture, protection has been demonstrated against
toxicity associated with the beta ami'knd peptide
excitofoxicity, electrical blockade, the envelope protein of
the AIDS virus, dopamine, H202, nutrient starvation and
zing intoxication (JBC 2004, 279, 28531; JPET 2004 309,
1190). In amimal models o :ﬁ),inpoprotem E deficiency
cholinergic toxicity, closed head injury, stroke, middle a;
anxiety and cognitive, d¥lsfunct,on, NAP B})ﬁovx
neurogrotecuon (Ngenuroscl Lett. 2004, 361,128; J 2004,
24, 181). The structure of NAP allows cell penetratio
mhibition of toxic protein beta sheet formation an
stimulation of .m{)ee;r protein assembly. NAP binds to
tubulin and facilitates microtubule polyinerization leadin
to ced cellular survival that 1s associated wil
fundamental brain cell elements, the kelcton. A mass
spectrometry assay determined that NAP reaches the brain
upon nasal administration showing a half-life of ~ 90-120
minutes in rat and dog plasma. In a battery of toxicological
tests, 1 month repeated dose toxicity in rat and do‘%i
O]

cardiopulmonary tests in dog, and functional behayi
assays in rats, no adverse side effects were observed with

_concentrations that were about 500-fold higher than
the blologlcal active dose. No genotoxxcxgl was associated
with NAP. At doses that are af least a_1000-fold over the
biologically active dose, reversible lethar; and
piloerection was observed in mice, A mass § 5]
assay has been validated for tests in human Basma M
Research). A first exposure of AL108 (NAP) to human
subjects 1s now planned. ¥*NAP is patented & licensed to
Allon Therapeutics, Inc. where IG serves as CSO. Other
Supported by Gildor Chair, NICHD, NIA.

Crossmodal Visual-Auditory Interference in Object
Recognition Process

Greenberg S.', Deouell LY
Hebrew Univérsigz of Jerusalem, Dept. of Psychology,

Several studies have concentrated on resolution of spatial
conflict between vision and audition, and recently the
temporal domain has been also addressed. Much less is
known _about auditory-visual interaction in objrect
recognition. The present research addressed this issue. The
subjécts were presented with bi-modal stimuli, composed of
concurrently appearing pictures and voices of animals. The
task was to identify either the Plcture or the voice by
answering a forced-choice question presented after the
auditory-visual presentation. In one third of the trials the
icture” and the voice belonged to the same animal
‘congruent’ trials), in another third the picture and the
voice belonged to different animals (‘incongruent’ trials).
In the remaming trials, a neutral stimulus was presented as
the non-tartiet stimulus. Performance on congruent irials
was better than on incongruent trials, both in the visual and
in the auditory conditions, but the effect was lartﬁgr in the
auditory condition. This finding indicates t task-
irrelevant objects of an unattended modality are processed
and even recd(;%mzed. and suggests an asymimetry between
the two modalities in the process of object-recognition.
Event related potentials were recorded in 14 subjects with
similar design. Results showed that incongruent, trials
elicited a more ne%anve response than congruent trials in
latencies of circa 200-650 ms post stimylus onset when the
target was the auditory stimuli, reminiscent of an N400
eft%ct‘ In contrast, no” significant incongruity effect was
found when the target was the visual stimulus Thus, visual
information affects the process of auditory ~object
recognition relatively early but the opposite interaction is
much more tenuous. This 1s congruent with the behavigral
results, and suggests that like the case of spatial conflict,
but unlike the case of temporal conflict, our cognitive
system relies more, on visual than on auditory information,
in the case of conflict in object recognition.
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Atenuation of cocaine- seeking behavior by GDNF-
conjugated nanoparticles in a rat
Green-Sadan T.!, Yadid G.!, Lublin-Tennenbum T2, Kinor
N.., Gispan-Herman 1., Margel S.2
\Faculty of Life Sciences,Bar Ilan University, Israel ; *Dept.
of Chemistry, Faculty of Exact Sciences, Bar Ilan

niversity, Israel,
Neurotrophic _ factors such as _glial cell line-derived
neurotrophic factor (GDNF) may have therapeutic potential
for preventu'tnf and treating cocaine addiction. Previously,
we found that transplantation of a GDNF-expressing
astrocyte cell line into the striatum and nucleus accumbens
attenuates cocaine-seeking behavior in Sprague-Dawl
rats. However, as a potential treatment for humans, cell
transplantation Igresents. several technical and ethical
complications, Nanoparticulate systems are a safe and
effective method for introducing’ exogenous compounds
into the brain. Binding of therapeutic. drugs to nanoparticles

provides the dﬂ‘lg with long-term ~protection from
enzymatic degradation and thereby enhances itg
effectiveness . Therefore, we examined the effect of

GDNF-conjugated nanoparticles micro-injected into the
striatum and nucleus  ac ens on cocaine self-
administration in_rats. GDNF-conjugated nanoparticles
blocked the acquisition of cocaine “in” self-administration
compared to control treatments. This is one of the first
demonstrations that dmg-cpnpﬁ:rated nanoparticles may be
effective in treating brain disorders

Quantitative MRI analysis of the human fetal brain in
utero

Grossman R., Hoffmann C. C., Mardor Y., Biegon A.
Chaim Sheba Medical Center

Ma%l1e§ic resonange  imaging (MRI) allows for high
resolution unag;n%.of the central nervous system. We have
tested the feasibility of using MRI in conjunction with
quantitative image analysis to perform volumetric
measurements of the brain in the developing human fetus in
utero. The data base comprises 40 fetuses (gestational age
22-40 weeks) referred because of suspected infarct,
hydroceghalus, asymmetry of the ventricular system, or
other abnormalities. Scans were obtained using a 1.5T
magnet and a single shot fast spin echo (S SE? T2
seygence, slice thiclness of 3mm, no gap and analyzed
with NIH Image software. All scans were evaluated by an
expert neuroradiologist.. The intra-rater error was 5%-9%
for 2 raters, while the inter-rater error was 13%. Thus, a
single rater then performed all the measurements. The right
and left hemisphere and lateral ventricles were identified
and their area measured on all relevant slices. The volume
of hemispheric parenchyma was calculated by subtracting
the ventricular volume from the total hemispheric volume.
Results from the first fully analyzed brains (N=5, 1 normal,
4 suspected pathologies, 25-33 weeks gestation) indicate
that ventricular enlargement and asglmmeiry in this sample
result in a proportional increase and asymmetry in the total
hemispheric volume, with no effect on parenchymat
volume asymmetry. However, the contribution of the
ventricular volume to the total hemisphere volume gave a
faithful representation of the severity of the ventricular
enlargement, regardless of gestational age and absolute
hemispheric or ventricular volume: the lateral ventricles
represented ‘2% of the total hemisphere volume in the
normal fetus and 4.7-38.9% in the pathological brains.
These preliminary results support the use of image analysis
and to produce quantitative severity assessments of
brain pathologies in the developing human fetus.

The attribution of Fender stereotz;ig stra as an
indicator of frontal lobe mediated Theory-of-Mind
Grushka A.', Kofman O.!, Fischer 1.2

‘Behavioral Sciences & Zlotowski Center for Neuroscience,
Ben-Gurion of the Negev, Beersheva; *Behavioral
Sciences, Ben-Gurion of the Negev, Beersheva,

Introduction; Most patients with ventromedial-frontal lobe
damage exhibit ‘Theory-Of-Mind” (ToM) dysfunction, the
inability to understand others. The current work offers a
novel “paradigm, enables testing ongoing non-verbal
interactive ToM behavior. The study setting t’éxteratlve
prisoner's dilemma - IPD game) was desigﬂ | to ta
participants' cooperative or competitive behavior an

confidence within a dyad of same-different gender. In that
context, literature review reveals that women are more
cooperative and partiﬁpants tend to relate women a
cooperative behavior. Method: Participant plays against a
simulated opponent holding a simple reactive strategy ('Tit
for Tat' - the strategy chooses the same choice as the
participant chose the previous trial). In this IPD game,
efficient opponents' stmte?las dgcxphml::ﬁ? results in
choosing cooperation, which highest utility. We run 4
groups (24.3 yrs + 2.8); man-man, woman-woman, man-
woman, and woman-man. Results: As hypothesized we
found overall participants, a normal learning curve
(increasing cooperation probablhrtgg, increased confidence
in choice, and low cooperation probability on early trials -
only in groups that thouax:xthey played against men and not
in women and men thought they glayed iaéamst
woman. Conclusion: As manifested by attri different
strategies to others, and by showing a normal understanding
of others' strategy, ToM is probably the core cognitive
element of this paradigm. Further support is given by initial
data collected from ventromedial-frontal patients.

An approach to the molecular basis of tinnitus in the rat
Guitton M., Dudai Y.

Dept. of Neurobiology, The Weizmann Institute of Science,
Rehovot 76100, Israel,

Tinnitus is persistent and debilitating ringing in the ear. It is
very common in the adult population. Little is known,
however, about the molecular and cellutar mechanisms that
underlic this pathology. The understanding of these
mechanisms could lead to the development of new
therapeutic strategies. Further, the analysis of long-term
tinnitus could unveil molecular and cellular mechanisms of
persistent experience-dependent alterations in brain circuits
that subserve sensory, emotional, and cognitive responses.
Toward that end, we have developed a new behavioral
paradigm to study tinnitus in the rat. Animals were
conditioned to locate a platform, submerged in one of two
arms of a water T-maze. The arm in which the platform was
located depended on the presence or the absence of a tone
which was chosen to mimic salicylate- or noise-induce
tinnitus. The rat had to leamn to associate the tone or its
absence with the platform-containing arm. Conditionin,
(three 15-20 min sessions of 12 trials each) led to a marke
increase in the probability of correct arm choice in response
to the presence or the absence of the tone, and a decrease in
time to reach the platform. Memory of the tone- or no-tone-
arm association was evident 15 days after training. Tinnitus
was induced by sodium salicylate (300 mg/k%/daél. . for 4
days) or by over-exposure to noise (6 kHz, 130 dB SPL, 15
min). The expectation was that animals with tinnitus would
behave as though they hear a tone even in its absence. This
indeed was proven to be the case: treated animals s
significantly more time in the arm associated with the tone
even in silemt periods. This protocol hence permits
objective measure of tinnitus in the freely moving rat,
Combined with inner-ear fargeted or brain targeted
pharmacology, it could facilitate the investigation of the
molecular mechanisms of tinnitus. Preliminary results
mveiled similarities of molecular mechanisms of tinnitus
and neural plasticity and memory.

Ansxiety associates with taste to produce conditioned
taste aversion in the rat

Guitton M., Klin Y., Dudai Y.

Degt. of Neurobiology, The Weizmann Institute of Science,
Rehovot 76100, Israel,

The interaction among experience, emotion and memory is
considered to be mstrumental in the ontogeny and
maintenance of acquired emotional and behavioral
disorders, ¢.g. phobias. Here were address the question
whether anxiety can associate with taste to produce
conditioned taste aversion (CTA). We have used an
anxiogenic agent, the 5-HT2C receptor agonist meta-
chlorophenylpiperazine (mCPP), to induce anxiety in rats
after consumption of an unfamiliar tastant. The anXiogenic
agent induced CTA. The mCPP-induced CTA could be
prevented by concomitant administration of ethanol, which
1s known "to reverse mCPP-induced anxiety, at a
concentration that had no effect on CTA memory. Ethanol
did not prevent, however, LiCl-induced CTA.
Administration of mCPP before the consumption of the



tastant had no effect on the preference for that tastant.
Taken tosgpther our results indicate that anxiety can serve
as the US in CTA training. This finding may bear relevance
to the ontogeny of pathologies involving food aversion.

Adaptation in the barn owl''s inferior colliculus: a
potential mechanism for generating an error signal

Gutfreund Y.', Knudsen EIL*
1 &t. of Physiology and Biophysics, The Technion Faculty
S[ edicine, Haifg,y Israel; » gt. of Neurobiology,
tanford University, Stanford, A,
The auditory space map in the barn owl’s external nucleus
of the inferior colliculus (ICX) is calibrated by visual input
from the optic tectum g) . When bicuculline is injected in
the OT, units in the ICX respond to visual signals.
auditory and visual stimuli are presented simultaneously,
visual Tesponses ar¢ modulated by the direction of the
auditory stimulus: visual responses are strongest when the
light source is away from the sound source. This
modulation can be ex&lmped by neural adaptation in the
ICX. To test this hypothesis, we'measured adaptation us&g
sequential auditory stimuli (30ms broadband noise). We
found that when the inter-stimulus interval is 30 to 320ms,
the resgonse to the second stimulus is decreased. Two lines
of evidence suggest that the site of at least part of this
pdag:ahon resides in the ICX. First, adaptation was stronger
in the ICX .in the central nucleus of the inferior
colliculus, the major source of auditory mput to the ICX.
Second, the decréase in response to the second stimulus
occurred even when the two stimuli were narrow-band and
each centered on a different frequency. The smiagth of
adaptation depended on the ce between two
frequencies, which corr led with the width of the
quency tuning of the ICX umt. This tendency of ICX
unifs to " adapt may underlie the encoding of mismatch
between visual and auditory representations of stimulus
location. Since visual responses 20-120ms after
responses to simultaneously presented audi stimuli
to visual stimuli will decreage, when the spatial
representations for the two modalities align and activate the
same locus in the ICX space map.

Category Learning from Equivalence Constraints

Hammer R.'*, Hertz T.*, Hershler O.2, Hochstein S.%2,
Wenshall D.s
‘Interdisciplinary Center for Neural Computation, The
Hebrew University of Jerusalem ; *Dept.s of Neurobiology,
The Hebrew University Uo_nf Jerusalem; *Dept.s of Computer
Sciences, The Hebrew University of Jerusalem:
We investigated human category learning from partial
information. provided by  equivalence constraints.
Participants learned to classily stimuli on the basis of either
positive or ne%leve equivalence constraints, that is, when
informed that two exemplars belong to the same category
or to different categories, respectively. Knowing that in
natural contexts positive constraints are more informative
than negative constraints, we suspected that participants
will not use the two_types of constraints in similar ways
even in_a setting in which the amount of objective
information in the two s of constraints is identical. We
discovered that when agrovuied with positive constraints
participant  categorization _performance is distribu
normally, but when provided with negative constraints
‘ormance_distribution is not unimodal. A constrained
EM algorithm was used with identical constraint
information to simulate the experimental setup. Results of
the EM clustering algorithm showed, sngnsm qualitative
similarity to human results, with unimodality for positive
but not ‘negative constraints. Although we can not infer
from this computational simylation how the human brain
computes equivalence constraints in the context of catego:
learning, it '?I{pwdes us useful insights into computatio
aspects of this learmr;tg1 problem. Taken together, these
results suggest that posifive constraints provide information
that may be used intuitively for categorization, while use of
xrlgfauve constraint information may require a less natural,
rule-based, strategy, which most p cgﬁ)ants failed to
implement. These Tesults are consistent wi ]
humans naturally use similarity-based representations
(%rototypes or exemplars) as opposed to rule-based
strategies (e.g., strategies that use decision boundaries).
Supported by a Center of Excellence grant from the Israel
Science Foundation (ISF) and by the US-Israel Bi-National
Science Foundation (BSF).
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Selective neural responses to objects of expertise in
experts’ ventral visual pathway

Harel A, Golland Y., Malach R.2, Bentin S.!

'‘Dept. of Psychology, The Hebrew f]niversity of Jerusaiem,
Jerusalem, *Dept. of Brain Sciences, Weitzman Institute of
Science, Rehovot,

Expert object recognition occurs when one iearns through
experience to identify quickly and accurately individual
exemplars of 2 homogenous class, a process associated with
qualitative changes m perceptual processing. The neural
mechanisms that underlic the perceptual changes, however,
are not sufficiently elaborated. Recent research to date,
investigated expertise as an alternative to the putative
domain-specificity of face processing (McKone and
Kanwisher, in _press). us, neuroimaging studies of
expertise were limited to face-selective ROISs of the ventral
visnal pathway. But, selectivity for objects of expertise may
not involve only face regions but manifest as an
organizational principle in ventral visual pathway, starting
as early as retinotopic arcas. In the present study we
examined this hypothesis. Five car experts and five novices
were presented with three object, categones: cars, airplanes
and faces, while being scanned in a [.5T scanner. A
one-back memory task was performed by all subjects.
Differential BOLD-fMRI responses were found in car
experts in response to cars compared to car novices while
equivalent resgopses were found to faces and airplanes.
Since cars and airplanes are objects of Lation with
approximately cqual level of visual complexity, in absence
of expertise no difference should have been expected in the
distribution and level of brain activation elicited by each
object category. Our preliminary results suggest that
differential responses to cars can appear in various regions
of the ventral visual Pathway in addition to the orm
face area, including lateral occipital arcas and posterior
ventral temporal arcas. We conclude that expert object
recognition modulates visual perception, and  this
modulation may be reflected by ncural selectivity in the
experts’ visual cortex for objects of their expertise.

Neuroprotective potency of the lipophilic transition
metal modulator DP-b99 against oxidative stress
Haring R, Resnitzky D., Rudich H., Gileadi C., Schatz
G., Striem S., Angel I, Kozak A., Friedman JE.
D-Pharm Lid,, Rehovot 76123, Israel;
Reduction in glucose and oxygen supply, which occurs in
cercbral ischemia, leads to a cascade of events resulting in
neuronal death. We have synthesized a lipophilic analog of
BAPTA, DP-b99, currently in Phase II clinical trials, and
determined its neuroprotective cy. We have reported
that following MCAQ in rats DP-b99 was found to reduce
infarct volume and improve neurological scores. Here we
present results from several in vitro studies using different
models of oxidative stress. Oxygen-glucose deprived
(OGD) hippocampal slice cultures were used as a model of
ischemia. D was induced for 1 hr followed bﬁ
rereriusnon. Cell death was quantified IH measuring LD|
release and the cellular uptake of PI. LDH release increased
gradually over the 24h period following reperfusion. Pl
take increased mainly in the CAl region but also in the
A3 and dentate following OGD. DP-meOm.lm
reduced significantly both LDH release and PI uptake at
time points tested. Exposure of cortical neurons to 100mM
H202 for 4h causes oxidative cell death. Pretreatment with
DP-b99 or BAPTA-AM mgmﬁqantlidﬁrotected the cells.
The NMDA receptor antagonist 801 and calpain
inhibitor MDL28170 also protected against cell death.
Calpain activity in H202-treated neurons and OGD-treated
slices was determined by evaluatl% proteolysis of the
calpain substrate a-specfrin. DP-b99 'inhibited H202--
induced calpain activity, suggesting that DP-b99 may
protecti_m part, through calpain inhibition. We further used
the HT22" hippocampal cell line that lacks ionotropic
ggtama.te receptors but is sensitive to glutamate-induced
th via oxidative stress. DP-b99 protected the cells by
~50% when added before or up to 4hr after glutemate.
Taken together, the neuroprotective potential of DP-b99 in
ischemic rat models is related to its protective effect in
different types of neuronal cultures demonstrating its
usefulness in the treatment of cerebral ischemia.

Supported by D-Pharm Ltd.
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Fast-Same effect: implicit priming of ordinal number
categories

Haroush K., Orlov T.!, Hochstein S.**

'‘Dept. of Neurobiology, Silberman Institute of Life
Sciences; *Interdisciplinary Centerjfor Neural
Computation, Hebrew University, Jerusalem, Israel,

Humans and monkeys categorize images according to their
ordinal J’osmon in a repeated list. Categgg assignment is
assumed to be based on an abstract label (first, second,
etc.?, common to all 1m%ges of the same ordinal category
(Orlov et al., Nature 2000, Cerebral Cortex, 2002). In
previous research with human subjects we measured
explicit cqte%%? priming. Subjects were trained with 32
images, divided into 8 quadruplets. On each trial they
viewed 4 sequentially presented sample stimuli, followed
by a test stimulus, consisting of the same 4 images. The
task was to select the images (by mouse-click) in_their
correct order. Performance gradually improved.
subsequent memory test confirmed ~ subject ordinal
categorization of the stimuli. In a following priming test,
we presented subjects with a qﬂme image - to which they
resgonded by reporting covertly the image category. Then
(0.3-1s after prime presentation), they were presented with
a pair of target images - to which they reported whether the
targets belotzﬁ to the same category or different categories.
We found that explicit retrieval of the prime category
shortens reaction time (RT) of the same-different judgment
- if the prime was of the same cate%?ry as one ot both of the
targets. Furthermore, there was a Fast-Same effect, i.e. an
additional shortening of the RT for the pair of targets when
they belonged to the same category compared to when they
belonged to different categortes. Both of these fmdix:ﬁs
support the conclusion that subjects learn to associate the
stimuli with their ordinal category. We show that the Fast-
Same effect is not motor-based, but rather a truly
conceptual effect.

Supported by a Center of Excellence l%ant Jrom the Israel
Science Foundation (IS, } and by the US-Israel Bi-National
Science Foundation (BSF)

Adaptation Properties of Neurons in the Rat Barrel
Cortex Revealed by Dual Intracellular Recordings
Heiss J., Lampl 1.

Dept. Of Neurobiology, Weizmann Inst. Of Science.
Rehovot, 76100, Israel

Neuronal adaptation to repetitive presentation of sensory
stimulus is a well known characteristic of neurons at
different cortical sensory areas and has been studied using
extracellular and intracellular techniques. However, the
underlying mechanisms of adaptation in the somatosens
cortex are not well understood. Previous studies on this
subject suggest that the main source of adaptation is
depression of the thalamocortical synapses. In order to
visualize the effect of repetitive stimulation in different SI
neurons, dual intracellular recordings were performed with
sharp electrodes in the barrel cortex of halothane
anesthetized adult rats. The LSnnmpal_ and/or adiacent
whiskers were repetitively stimulated using a piezoelectric
device at 10, 20, 30 and 40 Hz for 1 second. Our results
show different patterns of adaptation for cells at different
cortical layers, ranging from cells that were strongly
depressed at 10 Hz (o cells that showed a clear response at
40 Hz. Suspected layer 4 cells showed better
responsiveness to high frequency stimulation than
simultancously recorded, cells from supragranular and
infragranular ~ layers. In most cells adaptation was
characterized by a monotonic decrease in response
amplitude. However, some cells showed a beating behavior
characterized by a slow periodic modulation of the
response. Additionally, in few neurons, we observed
alternation between clear response and absence of response
from one stimulus to the next (period doubling). The
differences observed in simultaneously recorded neurons
and the complex dynamic of the resgon_ses suggest that the
cortical network is involved in shaping the adaptation
properties of neurons to repetitive stimulation.

Lack of paternal care interferes with synaptic
composition in the rodent orbitofrontal cortex and
amygdala

gelmeke C., Becker K., Schroeter A., Malecki U., Braun

Dept. Zoology/Develo!mental Neurobiology, Otto von
Guericke University, 39118 Magdeburg, Germany ,

Beyond the related endocrine and behavioral alterations
found afier maternal separation in various animal studies,
the development of synaptic connections in limbic brain
regions is modulated by early adverse emotional
experiences, i.e. the separation from the parents (Poeggel et
al, 2003). In the Fresent study the effect of chronic
separation from the father on the development of dendritic
spines_in the limbic system was analyzed. Quantitative
analysis revealed region-, cell and dendnte-specific
chanagles of spine depsities in the orbitofrontal cortex, in the
lateral and basomedial amygdala, hippocampal CA1 regﬁ"l;
and dentate gyrus of three week old trumpet-tailed rats.
comparison_of pups which were ecither raised with or
without their father revealed in the fatherless animals a
40% decreased spine density on apical and basal dendrites
of layer I/III pyramidal neurons in the orbitofrontal cortex
and up to 20% lower apical and basal spine densities in the
amygdala whereas the dendritic lengths remained
l gthgged. N% changes glf spine denmglescgrid dendlggnaci
engths were observed in the hippoc pyrami
neurons and in the granule cells %% t?ll;lp dentate gyrus. The
lack of paternal care appears to inhibit or suppress the
formation of presumably excitatory spine synapses in the
limbic cortex and in the amygdala, whereas synaptic
development in the h;ppopamf;faus occurs independent
paternal interaction with his offspring.

Supported by a grant of the state of Saxony-Anhallt.

Behind the veil of a fearful face: Large scale neural
integration measured by MEG and fMRI.

Hendler T.+3, Holroyd T.:, Eapen M., Japee S.!,
Ungerleider L.}

‘Laboratory of Brain and Cognition, NIMH, Bethesda, MD,
USA; "MEG core facility NIMH, Bethesda, MD, USA,
scurrently, Functional Brain Imgging Unit, Tel Aviv
Sourasky Medical Center & TAU.,

Emotion can bias for enhanced visual fproccssing. The
evidence for such enhancement includes faster and greater
visual detection possibly beyond awareness. This study
characterized spatial-temporal aspects of large scale neural
integration that underlic emotional modulation of the bias
for awareness during Binocular Rivalry (BR). Fearful and
neutral faces ti?lrcsented to one eye, com&etmg with a house
presented to the other, were studied with and without their
aware_percept. 40 sec periods of fused stimuli %vaalry)
were followed by same periods of distinct stimuli based o
subject’s response during the rivalry (Replay). 22 subjects
indicated longer aware percept of faces than houses and
more so for fearful faces (interaction, p<0.05), sug(fcstm
that fearful face biased the competition for enhanced visus
grocess;n during BR. To study the brain dynamic of this
ias, high density MEG and fMRI were applied on 10
subjects. During aware fearful face more than neutral face,
G showed increased power in beta (14-24Hz) and theta
(4-8Hz) bands in estimated sources in the medial temporal
sources %\;IedT) that include the amygdale and. However
for switching from a house to a face more so for a fearful
face, both MedT and inferior temporal (IT) regions showed
mcreased power. These regions were also observed in the
fMRI data when comparing rivalry vs. replay more so in
the fear condition. This provides converging evidence for
limbic-visual involvement in the dynamic aspect of
competing visual processing of emotional stimulus. Next
we apphed coherence analysis to the MEG signal
timecourse obtained in the from MedT and IT sources
during periods of switch to- and state of- aware or unaware
faces. We found that coherence in the beta and theta bands
respectively probed category (face / house) and emotional
(fear / neutral) aspects of the competition, This suggests
that emotion mediates awarencss through large scale
coupling between visual and limbic regions.



Very small (10" & 15") face drawings generate
functional imaging responses in the human “face areas”
Herbet - Grinfeld A !, Gur M1, Pratt H»
‘1. Dept. of Biomedical engineering, Technion, Haifa;*2.
Evoked Potentials Laboratory, Technion, Haifa,
How do we perceive faces of ever changing sizes as we
view our visual world? What are the smallest face stimuli
that we can perceive? The LOC and the FFA are two face
selective regions in the human exirastriate cortex. It is
commonly accepted that these regions are the human
homologue of the monkey IT cells. Available evidence
shows that those IT “expert” cells are size invariant, have
very lars&nrecgptwe fields and do not respond to stimuli
smaller than 0.80. If physiological properties of IT “expert”
cells predict functional responses in the human homologue
regions, it may be expected that visual stimuli smaller than
the physiological threshold will not evoke any direct,
bottom-up, response in the human face areas. To test this
prediction, we conducted a study, using two functional
m;atging methods: fMRI with a spatial resolution of several
millimeters and a temporal resolution of several seconds,
and LORETA- a functional gmagm§ .method based on
Event Related Potentials that gives a fair degree of spatial
localization at a superior millisecond resolution. Threshold
for face recognition was behaviorally established to be
around 8 arc minutes. We aimed to delineate areas showing
preferential activation to various size stimuli,
particularly very small ones. 15 Subjects viewed different
size (18x180, 3x30, Ixlo, 15x15°, 10x10°) black and white
drawings of faces. In both functional studies the smallest
face stimuli (10° and 15”) evoked robust responses in the
“face area”. These r es were comparable to those
ﬁnaawd by larger faces. That stimuli that are much below
cells activation threshold generated robust responses in
the human homologue of the IT cortex, may indicate that
these responses resulted from top-down rather than bottom-
up activation.

The role of cGMP-dependent protein kinase (PKG) and
the foraging gene in locust density-dependent Phase
polymorphism

Hershtik L., Kinamon S.', Lucas C.2, Schonfeld J.2,
Sokolowski MB.2, Ayali A*

‘Dept. of Zoology, Faculty of Life Sciences, Tel Aviv Univ.
Tel Aviv 69978, Israel.; *Biology Group, University of
Toronto, Missisauga, Ontario, anada,

Much effort bas been invested in recent years into
understanding how genes act on the nervous system and in
response to the environment to generate behavioral
plasticity. Locust phase polymorphism is an extreme
example of environmentally induced behavioral variations;
in response to changes in population densnetz locusts alter
their behavior. A major component of the behavioral phase
differences, which is a key feature of locust biology and is
central to their occasional Ket catastrophic impact on
humans, is the more intense flight behavior of gregarious
locusts compared to solitary ones. The current is a first step
in unfolding the molecular and genetic background of
locusts phase %olymoxphism as a model for
environmental effects on animal behavior. Following
previous work in the fruit fly and honeybees we focus on
the role of PKG and the locust foraging Eene encoding for
locust PKG on flight related phase characteristics.” We
found the total PKG and endogenous PKG activity of
gregarious locusts to be significantly higher than that of
solitary ones. Flight initiation and flight duration tests
confirmed that gregarious locusts demonstrate much higher
ﬂlﬁht capacity than soli ones. Chronically treatm(_g'
solitary locusts with 8-Br-cGMP, increased their total PK(
activity and also resulted in a significant increase in their
flight performances. This could not be generated by cAMP
treatment. We suggest that the locust fqragm% gene and its
product PKG have a key role in flight-related density
dependent phase differences. This is a new and one of very
few cxamples of a single gene controlling complex
behavior and behavioral variations.
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Is there a monitor for the monitor? Evidence from a
pilot ERP study

Hochman E.Y.', Eviatar Z*

1The Institute of Information Processing and Decision
Making, University of . Hm)‘&z; *The Institute of . IrZormation
Processing and Decision Making, University of Haifa,
When people detect their errors in a discrimination task, a
negative- éEoing waveform can be observed in
recorded EEG that been coined the error-related
n%ﬂtl\]lty (Ne/ERN). Although far less elaborated in the
ERP literature, a later occurring error positivity (Pe) also
appears to be associated with response monitoring
processes. Falkenstein et al (2000) proposed that the Pe
may be related to additional processing that occurs after
error detection, such as conscious error recognition. In a
pilot study we encouraged five participants to correct
themselves in a two-choice reaction-time task. Surprisingly,
participants tended to produce the same correct response
twice (namely, produce a double correct response) as often
as they tended to correct their errors. Reaction times of the
second responses were found to be lonier when they were a
repetition of a correct resl?on;»e then when they were a true
correction. Although a Pe-like component was found in
both response types, the ERN-like component was found
only in_correction responses. These findings support the
conception of the Pe as_associated with consciousnes
awareness of the output of the monitoring process per se.

Immunochemical recognition of nctivig dependent
ﬁeglll;opmtecﬁve protein (ADNP) and the active peptide

Holtser M., Vered K., Furman S., Mandel S., Gozes 1.
Dep. {)/ Clin. Biochem., Sackler acul![y of Medicine, Tel
Aviv University, Tel Aviv 69978, Israel,
Activity dependent neuroprotective grotein (ADNP, human
calculated molecular mass 123,562.8 Da) is a newly
discovered glial ;got_mn that it is essential for embryonic
development and brain formation (Pinhasov, 2003), ADNP
includes an active neuroprotective site, an eight amino acid
tide NAPSVIPQ (NAP). The current study was set out
o prepare antibodies to ADNP that will reco different
sites on the molecule. Four Yeppdes of (8- 3 amino acid)
that spann the ADNP molecule, mcluding NAPVSIPQ) were
R}repared. Peptides (containing a Cys residue attached to the
-terminal ammo acid) were conjugated to Keyhole lgmgt:g
hemocyanin (KLH) and injected to respective rabbits in
resence of Freund’s complete ad%uvant. Follpwm% five
ter injections in incomplete Freund’s adjuvant, the
respective antisera were collected and assayed by Enzyme-
ed Immunosorbent Assay (ELISA) and purified by
affinity chromatogra hY on tides conjugated to
SulfoLink C(él‘liplmf 1erce%.ep Mouse brain proteins
were prepared  ( onths old) and separated into
cytoplasmic and nuclear fractions. Proteins were further
selparated by SDS-PAGE (SDS- PolyAcrylamide Gel
Electrophoresis) and transferred fo  nitrocellulose
membranes. Membranes were then probed with the
antibodres follo,wedé)a' a secondary anti Horseradish
Peroxidase conjugats Antl-RabbxboflgG prepared in ﬁac{
and developed with ECL. All antibodies recognized intac
ADNP in both cytoplasmic and nuclear fractions. This
work developed anugod.les against ADNP and NAP that
will be utilized for further experimentations to elucidate the
distribution and mechanisms of ADNP and NAP
neuroprotection.
Suhpported by: ISF, BSF, The Lily and Avraham Gildor
Chair for the Investigation of Growth Factors. The Institute
Jor the study of Aging, Allon Therapeutics, Inc.

Immunomodulation of autoimmune responses by
pregnancy-related factors
Irony-tur sinai M.}, Grigoriadis N.?, Bremner T.!
\laboratory of neuroimmunology, [5ept. of neurology,
hadassah medical center, jerusalem, aristotle university,
thessaloniki greece;
Clinical remission during the second half of pregnancy, and
a tendency to postpartum relapse; have been observed in
several autoimmune diseases. These phenomena can be
attributed to the immunomodulating activity of several
rei%lancy-assocmted molecules such as aipha-fetoprotein
fA ), estrogens, earlf pregnancy factor (EPF) and
placental protein 14 (PP14). In the present study, we tested
recombinant human AFP (thAFP) and estrogens/steroids
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for their immunomodulating activity in vitro and in vivo in
experimental autoimmune encephalomyelitis  (EAE).
RhAFP, delivered  intraperitoneally,”  significantly
ameliorated the clinical severity of EAE induced in mice by
myelin ohgodendrocgte glycoprotein  (MOG). Central
nervous _system (CNS) ammation and axonal
?:ﬁeqeratlon were prevented by this treatment. RhAFP also

bited T-cell activity and antibody production and down-
regulated the expression of cell-surface leukocyte markers
CD3, CD11b, MHC class II and CCRS. In addition, we
tested estrogens and dehydroepiandosterone (DHEA), (a
neurosteroid and the lprecursor of steroid hormones), using
an in vitro model of C inflammation, and an
encephalitogenic T-cell culture, 174cstradiol and DHEA
exerted a moderate inhibitory effect on LPS-induced nitric
oxide (NQ) secretion. In addition, DHEA reduced MOG-
induced T cell proliferation. Qur observations show that
several pregnancy-related proteins and hormones influence
immune function and might be succegsful candidates alone
or in combination, for therapy of autoimmune diseases.

Controlled single step conversion of human embryenic
stem cells into neural precursors

Itsykson P.1, Tluz N1, Turetsky T.!, Goldshtein RS.2, Segal

M.:, Reubinoff BE.!

"The Goldin Savad Institute of Gene Therapy, Hadassah
University Hospital, Jerusalem; *Gonda Research Center,
Faculty of Life Sciences, Bar-Han University, Ramat-Gan,
3The Weizmann Institute, Rehovot,

The realization of the remarkable tial of human
embrlyomc stem éhES) cells as a model for studying human
velopment and as an unlimited source of differentiated
cells for drug discovery and transplantation is hampered by
the existing limitations in directing their differentiation.
Current protocols to generate populations. enriched for a
distinct cell type, most commonly rely on an initial
spontaneous disorganized step of differentiation, co-culture,
e use of undefined conditioned medium or factors with
non-specific and/or poorly understood effect. Here we
report the efficient, controlled, reproducible, single step
conversion of hES cells into highly enriched cultures of
developmentally competent proliferating neural precursors
(NPg). When hES cells are cultured in defined serum-free
medium, in the presence of specific soluble factors the
uniformly develop into highly enriched cultures of NPs. We
show that these culture conditions suppress non-neural
differentiation and allow hES cells to adopt a neural fate.
The NPs may be propagated for prolor:ged periods, and can
differentiate into astrocytes, oligodendrocytes and various
subtypes of neurons including mature neurons that fire
action potentials and form functional synapses. During
prolonged propagation of the NPs, a gradual shift from
neuronal to tpr lominantly glial fate 1s observed after
induction of differentiafion, probabl reﬂectm% the
neuronal to glial developmental shift that occurs during
neurogenesis 1n vivo. The presented controlled, single step
conversion of hES cells into near homogenous cultures of
NPs, is highly valuable for the study of human
neurolgenems. It allows the efficient and simple creation of
neural cells for drug development, and is an méportant step
towards the potential utilization of hES cells in
transplantation therapy of neurological disorders.

Abnormal K+ buffering in the epileptic blood brain-
barrier disrupted cortex

Ivens S.', Seiffert E', Dreier JP.2, Heinemann U,
Friedman A

\Physiology, Universitary Medicine Berlin,

Germany:;, *Experimental Neurology, Universitary Medicine
Berlin, Germany, *Zlotowski Center of Neuroscience, Ben
Gurion University, Israel, )

The blood brain-barrier (BBB) is a complex structure
designed to maintain a unique neuronal environment and
limif the penetrance of serum components to the brain. We
have recently demonstrated that opening of the BBB leads
to a delayed (~4 days) appearance of a _long—laqtmg focus of
epileptiform activify. This was associated with carly (24
hrs) activation of astrocytes. In the Ipre.scnt study we
investigated K+ buffering”in neocortical slices maintained
in vitro. Extracellular “recordings using ion-sensitive
microelectrodes were done in treated and sham-operated

cortices 1-30 days after surgery. K+ buffering was studied
following tetanic and single pulse stimulation or K+
ionophoresis. In all cases ering was found to be
compromised, strongest 1 day after BBB-treatment and
fully recovered within 4 weeks. To differentiate between

erent buffering mechanisms we aptﬁlxed fow
concentrations of BaCl (10()%1\[/‘1‘\) to the bath to block

). Th

inward rectifier K+ channels ’é R is was s?xiﬁcanﬂy
less effective in au?nmﬁng + signals in the 24 hrs BBB-
disrupted cortex. In contrast, further increase in BaCl
(2mM) to block K+ leak currents was equally effective in
control and treated cortex. Ouabain in_concentrations of
I%JM which blocks predominantly the a2/3 subunits of the

a/K-ATPas¢c had a smaller effect on the clearing of
extracellular K+ in treated slices one day afjer treatment,
indicating a smaller activity of the enzyme. This
compromised buffering showed functional significance as
slow repetetive stimulation (0.33-0.67 Hz) evoked
abnormal afterpotentials after the third and Sth stimulus of
a train only in treated cortex which were never seen after
the first stmulus. Our results show that development of
epileptiform activity in BBB disrupted cortex is preceeded
&y activation of astrocytes and impaired K+ buffering. This
could contribute to neuronal hyperexcitability and later on
to the development of chronic epilepsy.

The origin of Purkinje cell simple spikes and the role of
parallel fibers

Jacobson G.*, Yarom Y '*

1Dept. of Neurobiology, Life Science Institute; *The
Interdisciplinary Center for Neural Computation, Hebrew
University, Jerusalem,

Purkinje cells can display two different suprathreshold
resiﬁgnses: complex spikes and simple spikes. Complex
spikes occur when the climbing fiber input onto a Purkinje
cell is activated, while simple spikes are considered to
result from granule cell inputs. Recent results raise two
questions concerning the simple spike activity of Purkinje
cells; 1) Do simple spikes represent intrinsic Iglr:)gemes of
Purkinje cells or granule cell inputs? 2) Are Purkinje cells
more responsive to granule cells just undemeath them
compared with more distal ones arriving through parallel
fibers (PFs)? To address these ciuestlons, we recorded in
vivo Purkinje cell activity extracellularly, concurrently with
voltage-sensitive dye .SD? imaging ‘of the surrounding
cerebellar cortex. The stgsna was acquired from new blue
VSDs at high rates (2.8-5.5 kHz usm% a 464-photodiode
array (amplitudes of 0.1-0.8% dF/F). To address the first
question we compared responses of direct PF stimulation to
responses obtained by peripheral stimulation. We found
that while direct activation of PFs elicited a "beam" of
activity propagating along the parallel-fiber axis, peripheral
stimulation resulted in a simultaneous activation of an
irregular patch-like area, exhibiting no spread along the PF
axis. This suggests that ije cells are more sensitive to
the granule cells just underneath them, as a significant
contribution from PFs would result in a beam-like response.
To study the second question, we performed spike-triggered
averaging of the optical signal on spontancous Purkinje cell
simple spikes, Simple spike activity was not correlated with
any structured activity in the surrounding cerebellar cortex.
This supports the idea that simple spikes arise
spontaneously as a result of intrinsic neuronal properties,
and not due to random granule cell inputs.

The BOLD signal dependence on odorant intensity in
primary olfactory cortex.

Johnson B!, Mainland J., Khan R 2, Sobel N

Joint Graduate Group in Bioengineering, UC Berkeley &
UC San Francisco; *Helen Wills Neuroscience Institute,
UC Berkeley, *Dept of Psychology, UC Berkeley;
Functional magnetic resonance imaging (fMRI) of primary
olfactory cortex (POC) has yielded inconsistent results.
Odorant-induced POC activify is present at times and
absent at others even within the same lab using the same
task. Most statistical models used to analyze fMRI data rely
on two assumptions: 1. a monotonic transform from
stimulus magnitude to neural activity quantity, and 2. a
linear transform from neural activity quantity to MR ;‘F‘“ﬂ
magnitude. Whereas the latter has been demonstrated for
MR (Boynton et al 1996), the former has not been



demonstrated for POC. An equally viable alternative to a
rate-encoding model is a temporal-encoding model. Models
of temporal-encoding do not necessarily imply a monotonic
transform from stimulus magnitude to neural activity
tity. Thus, fMRI is a ?otcntla.lly invalid measure of
OC activity under temporal-encoding models. To address
this issue we set out to quantify the stimulus magnitude
dependence in POC in subjects. An olfactometer
generated low, medium and high concentrations of the
odorants &hcn 1 alcohol and ionic acid in an event-
related desi 4T, T2* GEMS, TE=28ms, TR=lsec,
192mm FOV, 8 slices, 0.5mm skip, 3x3x3.5mm_voxel
ISI=30sec, stimulus repetition=27). The initial 6 subjects of
propionic acid had significant activation overall in lateral
orbital fronal cortex §<.05) and in POC (F(3,20)=3.44
p<03). The relationship between increased signal and
mncreased stimulus concentration in POC was monotonic
but not linear (approximately logan'thmic). We will test if
this finding is the pnature of POC encoding or is the
consequence of another factor. For le, i several of
these mitial subjects the signal in POC appeared to be
confounded by individual sniff d ics. Final data
analysis will include regressors b on individual sniffs
to reduce this variability.

Follow-up on White Matter Changes in Stroke

Kafri M.}, Bova L2, Bornstein N.2, Hendler T.!, Assaf Y.!
The L-E-G Institute for Functional Brain Imaging, Tel Aviv

Medical Center and Tel Aviv Universi;y ; *Dept. o

IIVeurtl)Iogy, Tel Aviv Sourasky Medical Center, Tel Aviv,
srael,

Diffusion MRI is a common diagnosis tool for stroke
des;i(lte the fact that diffusion changes following acute
stroke are not fully understood. In addition, Diffusion
Tensor Imaging (DTID), which is more sensitive to white
matter, reveals mixed effects of fractional diffusion
anisotropy (FA) changes within the same subject in the
acute stage without distinction of neuronal degeneration or
tissue disintegration. The of the present study was
to estimate the outcome of areas having increased FA at the
acute stage of the stroke. For that we conducted a follow-up
study on seven stroke patients using diffusion MRI. The
examinations were performed at two different time
intervals following the stroke (less than 48 howrs and more
than 3 months). For data analysis, we sec:ﬁgxentaed the
infarcted area into 3 regions of interested (ROIs) based on
their FA values and followed their condition at the chronic
phase using image co-registration. The results revealed two
different patterns of changes. One pattern was characterized
by reduction of both the FA and ADC values at the acute
p as compared to normal controls. In the chronic stage,
the FA values decreased further reflecting white matter
disintegration. Severe deterioration was observed at the
ROIs that correlate with the core of the lesion, while slight
reduction was observed at the ROIs that correlate with
penumbra of the lesion. In the second pattern, at the acute
stage, the ADC reduction, at the ROIs that correlate with
the core of the lesion, was accompanied with increased FA
as compared to control values). At the chronic stage the

A values approached control values. These two different
patterns of changes may reflect different mechanisms of
pathology. This preliminary study suggests that hx%(her FA
values, at the acute phase following ischemic stroke, may
predict good tissue recovery, while reduction in FA values
at the acute stage may predict further deterioration at the
chronic phase.

The balance between production and continuous
delamination of neural crest progenitors.
Kalcheim C., Krispin S.
Dept. of Anatomy and Cell Biology-Hebrew University-
Hadassah Medical School-Jerusalem 91120.;
We have previously found that delamination of
premigratory neural crest (NC& cells from the dorsal neural
tube depends both upon MP/nog§m signaling and
successful transition from G1 to the S-phase of the cell
g/cle. These two mechanisms are hierarchiclly related as
MP is upstream of Wntl, which in turn promotes G1/S
transition and NC delamination. In light of the continuous
departure of NC cells from the tube um. synchronization
to the S phase, we investigated the mechanism by which the
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premigratory I of NC cells is replenished. Two
alternative mogglg were analyzed. First, a stem cell model
implying asymmetric cell divisions in the dorsal midline, as
a consequence of which, one daughter cell delaminates
while the other remains in the tube to generate another
round of a delaminating cell+a stem cell. The second model
involves the existence of a dorsolateral source of NC cells,
which translocate dorsomedially into the BMP/Wat domain
and then delaminate (Source and sink model). Our data
su;:gort the second view of NC cell replenishinent. These
results are highly significant for our unders of NC
ontogeny as well as of the histogenesis of CNS
primordium.

Extracellular Regulated Kinase 1/Il (ERKI/II) as a
coincident detector of neuromodulation and fast
neurotransmission

Kaphzan H., Rosenblum K.

Dept. of . Ne&robiology and Ethology, Center for Brain and
Behavior, University of Haifa,

In order for a particular neural representation to hecome
consolidated for longer periods, long lasting changes in the
neural connectivity should take place, as well as other

intrinsic neural changes. These changes depend upon
molecular processes such as si transduction,
esize that in

transcription an;lé)rotein' synthesis. We
order for an afferent ionotropic “fast” experience (N-
Methyl-D-Aspartate, NMDA) to be consolidated as a long
term memory, it should come in convergence with another
metabotropic “slow” modulatory input %Dopannne). I:R'llr(sﬁ
we set up to define time and dose curves of ERK
activation by Dopamine and NMDA in hippocampal slice

reparation. We find that application of 10-100 uM

amine creates a dose dependent rise in ERKII

actrvation. When Dopaming is applied in 100uM it raises
the ERKII activation in about 50% of basal level, in a time
frame maximal at 5 minutes. We also find that when
NMDA is applied in different doses ranging from 10uM to
100uM it creates a dose dependent rise in ERKII activation.
100uM NMDA raises the ERKII activation in about 50% in
a time frame maximal at 5 minutes. The kinetics of ERKII
activation by 10uM and 100uM NMDA is different. Mutual
agphcatlon of NMDA and Dopamine in the same tem
phase does not cause any augmentation in ERKII
activation. The results do not dismiss the hypothesis of
convergence in different temporal phases.

Neuronal Synthesis and Release of D-Serine to Activate
NMDA Receptors

DeKartveli;}wilag E., Sht e}ra M, BalanFL., }Vol;sker H.
t of Biochemistry, B. Rappaport Faculty o,
Meelicil;e, Te echniont,’yHmfa fM Israel; v
High concentrations of D-serine occur in central nervous
system where it mag glay an important role in excitato
neurotransmission. D-Serine levels in the brain are a thir
those of L-serine and it as)pears to be an endogenous co-
%st of a subtype of glutamate receptor referred to as
A receptor. D-serine is synthesized from L-serine by
the_serine racemase, an enzyme previously shown to be
enriched in glia. We now investigated possible localization
and synthesis of D-serine in neuronal cells using new
antibodies for both serine racemase and D-serine. We
observed significant synthesis of D-serine and eg})ressxon
of serine racemase in purified neuronal cultures of cortex,
hq?ocqmpus, striatum and cerebetlum. Levels of D-serine
and serine racemase were c%xxxllgarable or higher to those in
purified astrocyte cultures the synthesis of D-serine
required the presence of L-serine in culture media.
Immunohistochemistry ~ experiments  confirmed  the
expression of serine racemase in neurons in rat cerebral
cortex and hippocampus. D-serine immunoreactivity was
also detected in neurons of rat brain, indicating that
neuronal cells play a role in synthesizing D-serine in vivo.
We found the release of D-Serine from cultured neurons to
be elicited by agonists of several glutamate receptor
subtypes. Depletion of endogenous D-serine in cortical
cultures by the .enzmn -serine  dehydratase was
neuroprotective against A-elicited cell death. Our data
indicate that regulated release of endogenous D-serine from
neurons plays a role in NMDA receptor_activation, with
implications  for the regulation of glutamatergic
neurotransmission.
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Separating signal from noise in contrast perception
Katkov M.}, Gan T.2, Tsodyks M.}, Sagi D.!
‘Dept. of Neurobiology, Weizmann Institute of Science,
Rehovot, *Dept. of Computer Science, Statstics and
Operations research, Tel-Aviv University, Tel-Aviv,
A basic problem in psychophysics is the independent
estimate of the mean internal response and the noise
amplitudes evoked by the sensory stimulus. An analysis of
the two-alternative force-choice ‘method derived from the
standard detection theory, frequently %)lied in studies of
contrast discrimination, shows that this method is not
suitable for the estimation of these unknown parameters
glnean and variance). To overcome this problem we used
¢ Thurstonian scaling method of successive intervals.
Three observers were tested on a visual identification task,
using Gabor 51%rmls at five contrast levels as targets. In
each trial one of five targets was presented to the observer
he was asked to r which one he saw, pressing the
numeric keyboard button from one to five. The model
parameters, namely, mean internal responses (n=5), noise
amplitudes (n=5) and category boundaries (4 criteria) were
found using a best least square fit to the data. In all
ex ents the noise amplitudes were found to be
independent on the contrast. The internal responses were
found to be best described by a saturating function of
contrast. Surprisingly, the obtained criteria were uniforml
distributed and not optimaily set. The confidence interv.
for the model parameters obtained from the experiments
were estimated using Monte-Carlo simulations - of the
identification task. The results show that the known
increase of contrast discrimination thresholds with contrast
is due to reduced sensory gain and not due to increasing
internal noise.

VAMP-2 lates the activity of the voltage-gated K+
channels Kv2.1 and Kv2.2

Katsman M., Levov A., Chikvashvili D., Lotan I.
Dept. of. Pi?'siology and Pharmacolo;y Sackler School of
Medicine, Tel-Aviv Uni-versity, Israe
Kv2.1 has been shown to interact physically and
functionally with t-SNAREs, Syntaxin 1A and SNAP-25
(Michaelevski, 2003). Also, Kv2.2, exhibiting high
ce identity with Kv2.1 throughout the N-terminus
the core transmembrane region, but has a pro-found
sequence divergence at their C-termini, interacts with
Syntaxin 1A and SNAP-25 (in preparation). However, the
interactions of both channels differ (in preparation). Re-
ceRgIX we have shown that the Kv2.1 interacts also with
VAMP-2. The central conserved domain of VAMP-2 has
binding sites for both syntaxin 1A and SNAP-25 and is
required for SNARE complex formation and synaptic
vesicle membrane fusion. In this study we characterize the
interactions of Kv2.2 with VAMP-2 and compared with
those of Kv2.1. A co-lmmunc‘)f)reclpltation analysis, usiélﬁ
h ;i :
-2 in

s
]

antibody against Kv2.2 and Kv2.1, reveals pl
interactions of both channel proteins with V

Xenopus oocytes injected with the corresponding mRNAs.
The functional implications of these physical interac-tions
are revealed using two-electrode vo ta‘%e clamp analysis
performed in Xenopus co-cytes. Thus, VAMP affects in a
concentration dependent manner both steady-state activa-
tion and inactivation of Kv2.1, i.e., shifting half-activation
and half-inactivation poten—tiais to more negative voltages
without affecting the slope factor of both activation and
inactivation. The same effects can be detected in Kv2.2,
however, at lower VAMP-2 con-centrations. Namel
Kv2.2 is more sensitive to VAMP-2. Additionally, VAIvﬁi
co-expression with ether Kv2.1 or Kv2.2 decreases the
channel conductance in a dose-dependent manner. The
effects of VAMP-2 were further investigated in Kv2.2.
Different temdporal relationship between the injection of
VAMP-2 and channel mRNAs were de-tected for the
different effects of VAMP-2 on Kv2.2, indicating that the
reduced ampli-tudes are probably. due to impaired
trafficking to plasma membrane and/or synthesis.

Estimating the Portion of Shared inputs Activated by
Different Sensory Pathways in the Rat Barrel Cortex

Katz Y., Lampl .
Dept. O}N:mm‘%biology, Weizmann Inst. Of Science,
Rehovot, 76100, Israel ;

Receptive ficlds of neurons in the barrel cortex are
composed of several whiskers. Thalamic tive fields
however are not limited to a single whisker. Thus it is not
clear if multi-whisker receptive field of cortical neurons is
determined by convergence at the cortical level or by their
thalamic afferents. To examine at what stage convergence
occurs and fo estimate the portion of common inputs
arriving to a cortical neuron we used the known adaptin
behavior of cortical cells as a tool. Adaftatlon_ of cortic
neurons is believed to result from depression of the
thalamocortical and cortical synapses. Therefore reduction
of response to stimulation of onc whisker after adapting the
cell to stimulation of another whisker is a possible evidence
for cortical cross talk or shared inputs. indeed we show,
using several simultancous extracelluar recordings, t
adaptation to repetitive stimulation is strong in cortical
neurons and almost absent in thalamic neurons. Average
membrane potential recorded from neurons of different
cortical layers. To calculate the percentage of common
inputs out of the total res of one of the whiskers we
used a simple linear model. We assumed that the response
after essin%l one pathway is an gslhgaelbralg sum of the not
aday non shared inputs ‘and of shared inputs that were
adapted by the second pathway. On average ~40% of the
inputs are shared, however, we found lar%g varjability in
the shared inputs across cell population. Examination of
various parameters reveals that the portion of shared inputs
is related to recording depth. Assumed layer IV .cells
showed the smallest portion of shared while cells
from other layers showed larger ons. Our results are in
agreement with anatomical and ¢ ectmpm/smlpggcal studies
suggestmtiethat convergence of spatially distinct inputs
occur at the stage of layer IV cells, while neurons in other
Lag;rs are likely to receive inputs from different whiskers
convergence at layer IV.

Anti-P-ribosomal antibodies induce depression in mice
Ic(:am A,'J, Solodeev 12, Blank M.2, Shoenfeld Y.»,

14
‘Dept. of Physiology and Pharmacology, Sackler Faculty of
Megicir{:, TZI Avilgy University, ’Cemezyfor Autoimmune
Diseases, Sheba Medical Center, Tel Hashomer; *Dept. of
Medicine B, Sheba Medical Center, Tel Hashomer, ‘Dept.
of Neurology, Sheba Medical Center, Tel Hashomer,

There is indirect evidence that anti-P-ribosomal Abs is
associated with CNS _disease.  Anti-P-ribosomal
autoantibodies occur sﬁoclﬁcally, in systemic  lupus
erythematosus (SLE). These antibodies are detected
redominantly in patients dunnIg the active phase of the
sease and are believed to correlate with CNS involvement
and pephritis. The aim of study was to examine the
pathogenic role of anti-P-ribosomal in animal models by
mtracerebroventricular (i.c.v.) injection of polyclonal anti-
P-ribosomal affinity purified Abs from patients with SLE.
Naive female mice (C3H/Hej) were injected i.c.v. with 6
mg/ml anti-P-ribosomal Abs or with 6 mg/ml IVIg as
control. The mice were examined for neurological
dysfunction in a staircase test, cognitive swim T-maze, grip
strength, Rota rod, clevated plus maze SEI}:M)’ forced
swimming test (FST), and passive avoidance. Anti-P-
ribosomal Abs injected mice had a significantly different
behavior in the EPM and FST compared to controls. In the
EPM, the mice injected with anti-P-ribosomal Abs had
significantly less exploration and were less active compared
to the controls. In the FST, the anti-P-ribosomal Abs
injected mice were found significantly more depressed (a
significantly prolonged immobility time) oom%aerted to the
controls. No significant differences were found between the
study and the control groups in the staircase, grip strength,
Rota rod, and cognitive (swim T-maze and passive
avoidance) tests. Conclusions: Anti-P-ribosomal injected
mice display highly significant bchavioral changes
compatible with depression. No motor or cognitive effects
were found in this model. This unique model may be
relevant to the pathogenesis of depression in SLE patients.



Effects of controllable vs. uncontrollable stress on
amygdalar neuronal activity and plasticity.

Kavushansky A, Richter-Levin G.
Brain and Behavior Center, University of Haifa,

We studied the effects of controllable versus uncontrollable
stress on neuronal activity and synaptic Ylastimty in the
amygdala, using the -electrophysiological procedure of
long-term potentiation (LTP) ‘induction. Rats of the
controllable stress groug were presented with 100 trials of a
tone followed 'bﬁn a foot shock in a two-way shuttle
avoidance box. The controllable stress group could avoid
the shock by pressing a bar during the tone, or escape the
shock by passing to the opposite side of the box during the
shock. From this group two sub-groups emerged: rats
which lecarned the task well and avoided more than 50
shocks (good learners) and those which avoided less than
50 shocks (bad learners). Rats of the uncontroflable stress
group could not avoid or escape the shocks which were
{:resented according to the average performance of the FOOd
carners. A naive group was left undisturbed until the
recording commenced. edlatggf after the training rats
were  anesthetized and prl?ar | for stimulating the
entorhinal cortex and recording in the amygdala. The
neuronal activity was not significantly affected by the
training. The good learners did not differ from the naives,
but the bad learners and uncontrollable stress groups
showed less LTP than the naives and the good learners.
There was no difference in LTP between the bad learners
and the uncontrollable stress grg:lp. These results show that
a strong stressor reduces amygdalar synaptic plasticity, and
suggest that failure to learn the task might be emotionally
percetved as uncontrollable situation.

Neuronal activity and %lasticit in the amygdala, the
dentate g{rus and the CAl, following controllable vs.
uncontroilable stress.
Kavushansky A., Vouimba R., Richter-Levin G.
Brain and Behavior Center. University of Haifa,
The level of controllability has been shown to modulate
effects of stress on physiology and behavior. We studied
the effects of controllable versus uncontrollable stress on
neuronal activity and synaptic plasticity in the amygdala,
the dentate gyrus (DG) and the hlpFocampal CA1l, using the
electrophysiological procedure of long-term potentiation
(LTP) induction in the rat. Rats of the controllable stress
oup were trained in the Morris water maze to locate a
hidden underwater platform, thus escaping the cold water,
immediately before the recording. The uncontrollable stress
group was exposed to the water for the averaged time of the
controllable groug, without the platform. A faive group
was left undi until the recording commenced. The
controllable stress group showed no difference from the
naives in any of the measures in the dentate gyrus and in
the amygdala. The uncontrollable stress increased baseline
activity m the amygdala, and enhanced LTP in the dentate
s. In the CAl, both stressors impaired LTP, but the
effect of the uncontrollable stress was more robust. These
findings were further verified in a second experiment in
which the effects of amygdalar activation on DG and CAl
activity and plasticity were assessed. Stimulation of the
amygdala increased neuronal activity in DG, but not in the
CALl. Furthermore, am}ef§dalar activation 30 s prior or after
LTP induction increased LTP in DG, but decreased it in
CAL These findings show differential effects of stress,
controllability and am&gdalar activation on different brain
regions, and suggest that the amygdala mediates some of
the effects of stress on hippocampal activity and plasticity.

Constraining compartmental models using multiple
voltage-recordings and evolutionary algorithms

Keren N., Korngreen A

Faculty of Life Sciences, Bar-Ilan University,

In the last decade there has been a significant advancement
in the ability to record membrane potential and ion
channels from dendrites. Compartmental models with many
non-linearly dependent parameters are used to learn the
physiology of such complex neurons. However, the number
of loosely constrained parameters makes it impossible to
construct the desired model manually. Recently, progress
has been made using automated parameter search methods,
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such as evolutionary algorithms. These stochastic
algorithms enable to construct a compartmental model of a
neuron, using recorded spike tramns. However, these
methods are hmited to somatically recorded spikes using
relatively su;xgle target functions. We’ve used a new fitting
method ‘based on trajectory density in a phase plane to
compute a robust fitness coefficient. We exclude the time
parameter by plotting the membrane potential V(t) versus
its first time-derivative V°(t), in which the periodicity of the
signal is reflected by a closed loop that can be
geometrically analyzed, and each point of the plane can
count how many times it has been hit during the entire
recording. This method prevents from the algorithm to
ignore the steep spikes and thus converge into a strait line.

e investigated the contribution of several recording
locations (soma, dendrites and axon), At each location a set
of 5 currents (2 passive + 3 spike trains) was measured. We
combined least s sum function for the passive currents
with the trajectory density for the spiked omes. We
concluded that convergence efficiency improves as more
recording locations are used.

Proteolytic processing of F-spondin is required to elicit
itf affect on commissural axon fasciculation at the floor
plate

Khazanov S, Marom K., Klar A

Dept. of Anatomy and Cell Biology, Hebrew University -
Hadassah Medical School, Jerusalem, Israel,

F-spondin, a gene expressed at the floor plate, encodes a
secreted guidance protein that plays a role in g‘a;ttemnl;‘g
axonal trajectory in the spinat cord. The carboxy! half of F-
sgondm, which contains 6 thrombosq%ndm type 1 :ggeats
(TSR), 18 d?roteolytit_:ally processed. The cleaved products
of F-spondin have different prod[;emes and activities: the 1-
4 TSR fragment neither binds the ECM nor promotcs
axonal outgrowth, while the 5th and 6th TSRs bind ECM
and promote outgrowth. To test the relevance of F-spondin
processing in-vivo, we applied genetic tools to_the chick
embryo. Cell-specific expression was achieved
electroporation of DNA utilizing a floor plate sgecn ic
enhancer. The activity of the specific enhancer was further
am‘Phﬁed by the use of DNA site-specific Cre recombinase
and Plox conditional constructs. The ectopically expressed
1-4 TSR domain is deposited along the membrane of floor
plate cells, while the 6th TSR is found m the basement
membrane underlying the floor plate, reflecting its ECM
binding properties. ty utilizing protem tags at the amino
and carboxy! ends of the protein, we demonstrate that F-
spondin is processed in vivo. Mutating the putative
cleavage sites generated a nmon-cleavable protein,
comprising the two domains, that accumulated on the
surface of floor plate cells. "_I‘ile re-routing of the neurite
outgrowth-promoting domain of F- in to the
membrane of the floor plate cells, rather than to the
basement membrane, resulted in re-dir commissural
axons growth dorsatly into the floor plate cells. Thus the
cleavage of F-spondin is required for the deposition of the
adhesive motifs at the basement membrane, which can then
facilitate the fasciculation of commissural axons at the
ECM below the floor plate.

Neureogenesis, long-term potentiation and learning and
memory processes are impaired in immune deficient
mice
Kipnis 1.\, Ziv Y, Avital A, Segal M., Cohen H?,
Scﬁwartz M.

t. of Neurobiology, Weizmann Institute of Science;
:Mental Health Center, Anxiety and Stress Research ﬁnit,
Ben Gurion University, Beer Sheva;

Autoimmune T cells have been shown to benefit neuronal
survival after CNS injury, and hence to help maintain the
equilibrium of motor and sensory functions of the brain
under adverse conditions. In this study we found that T
cells play a role in spatial learning and memory both under
physiological  and  adverse  conditions, e %\
neurodegeneration or dementia. We found that in mice wit
severe immune deficiency long-term potentiation (LTP)
and learning and memory Froccsses are impaired and adult
neurogenesis is significantly reduced. Replenishment of the
immune deficient mice with T cells restored hippocampal
plasticity. Under adverse _ conditions, causcd
neurotransnutter imbalance, a T cell-based vaccination was
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sufficient to overcome the behavioral malfunctioning. The
beneficial effect is attributed in part to brain-derived
neurotrophic factor (BDNF). These findings, by suggesting
that a peripheral immune deficit or a local neurotransmitter
imbalance or both can lead to cognitive impairment
highlight the role of the peripheral immune system in CNS
maintenance.

Trajectory contrel during rodent whisking

Knutsen PM., Pietr M., Ahissar E.

Degt. of Neurobiology, Weizmann Insitute of Science,
Rehovot, Israel,

The relative simplicity of the rodent vibrissal system
facilitates a systemafic stady of motor contro
sensorimotor loop dynamics. Multiple anatomical loops
contribute to acttve control of the vibrissal plant durin
explorative behavior. We have examined motor contro
during exploratory and task-related whisking in rats and
mice.  Using high-speed video we monitored whisker
trajectories and extracted various kinematic parameters
from the whisker motion. We analyzed repetitive whisker
movements with a forward (protraction) and a backward
(retraction) phase. We found that, across tasks, the
protraction phase during high-amplitude whisks is
characterized by a ﬁulsatlle forward motion with relatively
constant velocify. The amplitude of protraction is governed
primarily by the duration of movement whereas retraction
amplitude ~ scales pmn.ariéy with  velocity. = Durin,
protraction, object touch is followed by a rapid (~10 ms
active thrust of the ongoing movement, typically observed
as an increase in whisker velocity. These observations are
consistent with the notion that the protraction phase acts as
the sensory acquisition stage during whisking and that rapid
brain loops can process and adjust pre-planned movement
trajectories in the behaving rodent.

Transgenic mice overexpressing different variants of
acetylcholinesterase are hyperalgesic but have opposite
reactions to the elevated plus maze.

Kofman O,, Ashkenazi S., Gabay S., Liss R., Inbar L.
Behavioral Sciences & Zlotowski Center for Neuroscience,
Ben-Gurion of the Negev, Beersheva.;
Mice that overexpress either the synaptic variant of
acetylcholinesterase (AChE-S) or the rare readthrough
variant (AChE-R) (developed by H. Soreq, Hebrew
University) were tested for reactivity to pain using the hot
plate paradigm and for unconditioned and learned anxiety
1 the elevated plus maze (EPM). Acetylcholine mediates in
fear-potentiaf startle, and the response to anxiety.
Morcover, AChE-R is eievated.fol}o,wmg osure to stress
or to the cholinesterase  inhibitor ~ diisopropylfuoro-
phosphate, s:lggesi;mg that the two transgenic genotypes
would show alterations in measures of reactivity to aversive
stimuli. EPM was tested using a transparent maze with 2
open and 2 closed arms. Mice were placed in the middle of
the maze and videotaped for 6 min in 2 sessions separated
b{r 48 hours. Reactivity to pain was measured in the hot-
plate test at 470 and 500 C. The AChE-S mice showed
significantly less exploration than the AChE-R and FVB/N
control on the second, but not the first exposure (F=14.5,
p<.0005), whereas the AChE-R showed significantly more
exploration g.34 p<.01£wgn the second exposure. In
addition, AChE R females more risk taking than males
on the first exposure whereas, AChE-S females had more
risk taking than males on the second exposure. Both AChE-
S and AChE-R mice had lower latencics to paw lick on the
hot plate test, suggesting hyper-reactivity to pain. These
gs confirm the involvement of AChE in anxiety
behaviour and suggest that AChE-R is related to a deficit in
inhibitory behaviour.

Locally uncaged calcium induces rearrangement of
GluRt receptor clusters in the heads of dendritic spines
of hippocampal neurons in culture

Kork%ﬁm E. and Segal M.

Dept. Neurobiology, The Weizmann Institute, Rehovot ;
Previous investigations have demonstrated that dendritic
spines are able to regulate intracellular calcium
concentrations ([Ca2+}i). mdepeqdentliy of the adjacent
dendrite such that syna%tlc elevation of [Ca2+}i is mainly
restricted to the spine head. The spine neck is a critical

regulator of communication between the dendrite and the
spin¢ head. In previous studies we have shown that spine
length can affect [Ca2+]i levels in the parent dendrite b{
controlling the diffusion of [Ca2+11i, released by local flas
photolysis from caged NP-EGTA+{Ca2+]i compound in
the spine head. Diffusion of calcium varied as a function of
spine size, so that.on@*\: the fraction of shorter (<1.5 um)
spines revealed significant calcium diffusion into the
endrite. We now extend these observations to examine the
functional relevance of calcium reaching the dendrite after
uncaging in the spine head by measuring changes in GluR1
receptor clusters, Cultured hippocampal neurons transfected
with pDsred and GluR1GFP were preincybated with APV
during 2-3 days and imaged in a confocal microscope
(Pascal, Zeiss). Caged EGTA AM (7uM, Molecular Probes)
was loaded into cells over 1.5 hr of incubation at room
temperature. Pulses of 4ns UV laser light were directed on
a spine head through a 63x water irmmersion objective.
About 80% of APV treated spines did not express GluR1
uncta whereas almost all of control spines contained
luR1l. UV flashes produced [Ca2+]i transients which
peaked at 1-2 ms and decayed exponentially with time
constants of 10-12 msec. Sequences of about 30-60 pulses
a;tgphed at 0.2Hz on spines without GluR1, induced in 60%
of cases, its slow accumulation over 10 — 20 min. Single or
infrequent UV pulses were not efficient. A clear correlation
between the spine length and the appearance of GluRl
uncta was found, such that only shorter spines became
luR1-positive. These results indicate that spine lerlﬁh
may play a pivotal role in dynamic modulation of GluR1
receptor 1zation.

The effect of pre-challenge learning on MK801 induced
psychosis-like behavior in an animal model of
schizophrenia
Kozlovsky N.', Naimark A}, Barkai E.>, Cohen H.!
Ministry of Health Mental Health Center, Anxiety and
Stress Research Unit, Ben-Gurion University. ; *Faculty of
science and science education, Brain and Behavior Center,
University of Haifa,
There is mounting evidence to_ support the concept of
education producing a functional reserve in the brain, a
process that provides some protection against the clinical
manifestation of severe CNS illness. At the molecular level
BDNF was suggested to mediate memory consolidation and
synaptic plasticity produced by learning heaylnf)enence. This
study aimed to examinc whether pre-c mﬂgﬁe leamm%
prevents psychosis-like behavior in an_ model o
schizophrenia, and to describe the learning-related cellular
mechanisms which attenuate the course of schizophrenia.
Rats were trained to distinguish between pairs of odors in
an olfactory discrimination task. We examined whether
such olfactory-learning induces protection against the
effects of 1.%.4mjecuons of MK801 1n a series of behavioral
tasks, the Morris water-maze, pre-pulse inhibition and
clevated plus maze. For(tiy-:lfht hours after the behavioral
tasks, rats were sacrificed and the frontal cortex, CA1, CA3
and dentate were dissected for BDNF measurements.
MXK801 caused sensory-motor disturbances, spatial learning
acquisition deficit, and swimming strategy alterations in
pseudo trained and naive rats, to the point were th? were
unable to complete the task during the course of 4 days of
training. Although MK801 strongly affected learning of rats
from the olfactory-discrimination trained group, these rats
performed better than the naive and pseudo trained, and
were able to complete the task. Moreover, administration of
MK-801 significantly disrupted pre-pulse inhibition in the
seudo-trained and naive groups, but not in the trained rats.
learing rats, BDNF A in the frontal cortex was
significantly higher compared to naive and pseqdo-l.eamuég
rafs. Our data support the notion that learning-induc
protection against schizophrenic behavior is mediated by
glutamatergic transmission and modifications in the frontal
cortex, manifested as enhanced expression of BDNF
mRNA levels.



Characterization of a novel brain protein —-KIAA0863
Kushnir M., Mendel S., Gozes L

Dep. lo)f Clin. Biochem., Sackler Facul?) of Medicine, Tel
Aviv University, Tel Aviv 69978, Israel,

KIAA0863 belongs to a protein family, which includes
activity ~ dependent neuroprotective protein (ADNP). Here
we report a comparative expression analysis of ADNP and
KIAA0863. ADNP is a protein that has protective effects
on neurons (Regul Pep. 2000 96, 39) and that is involved in
ncmodevelogmem (Dev Brain Res. 2003 14, 83). Computer
analysis and sequence .ah%r(lments with human ADNP
identified a parajog Erotem JAA0863, with 33% identity
and 46% similarity. KIAA 0863 is composed of 5 introns, 4
exons, and encodes an 1131 amino acid protein with a
molecular weight of 122832 Dalton. The protein structure
contains 8 zinc finger motifs and a homeobox domain,
suggesting transcription factor activity and a nuclear
localization. The protein is highly conserved in human,
mouse and rat (with 73% and 75% 1dentity, respectively, to
a human pgotet% and is mapped to chromosome 18 withi
these species. The mRNA expression of KIAA0863 was
obtamed by reverse transcription-polymerase chain reaction
(RT-PCR) analysis in several tissués from a normal four
month old mouse. KIAA0863 is abundanglg expressed in
distinct normal tissues. We showed increased expression of
the mRNA in the heart, brain and kidney, similar to_the
findings on ADNP (J Biol Chem. 200I 276,708). This
study 1s the first description of KIAA0863 gene expression
and 'the first step towards a better understanding of the
activity and_the relatlonshxsp between the resembling
proteins — ADNP and KIAA0863.

Supported by ISF, BSF, the Lily and Avraham Gildor Chair
for  Investigation of Growth Factors and Allon
Therapeutics, Inc.

Representation of tone in fluctuating maskers in the
ascending auditory system

LasL., Ulanovskgr N.2, Nelken L2

‘The Alexander Silberman insitute for life science, Dept. of
neurobiology, Hebrew University. ; *The Interdisciplinary
Center for Neural Computation, Hebrew University.;

Comodulation masking release. (CMR) is a
sychoacoustical phenomenon in which the perception of
ow-level tones is facilitated with the increase in
bandwidth of accompanied slowly-ﬂuetuatmgl noise. We
have previousl sugﬁgstcd a neuronal correlate of this
phenomenon, the ability of low-level tones to suppress
neuronal locking to the envelope of the fluctuating noise
(‘locking su%;l)ressxon’). Here  we_ study the neuronal
responses to different paradigms, which were designed to
evoke CMR in human subjects, in the primary auditory
cortex (Al) of halothane-anesthetized cats. We show that
the locking squre551on encountered in Al is capable of
explamm%na arge body of the CMR psychoacoustical
research. In addition, we studied the responses to one CMR
paradigm in three successive audil stations: inferior
colliculus (IC), medial geniculate body (MGB) and Al.
While responses in IC were roughly “isomorphic to the
physical structure of the sounds, “with only a small
germrbatlon in_their responses to the fluctuating noise
ollowing the addition of low-level tones, some neurons in
MGB and_all Al neurons displayed striking suppressive
effects. These neurons were rpersensmve, showing
suppression already with tone levels lower_ than the
neurons’ threshold 1n silence, startm% more than 75 ms after
tone onset. Our findings demonstrate a_qualitative change
in the representation of tone in ﬂuctuatmgl noise along the
IC-MGB-A1 axis, suggesting the gradual segregation of
signal from noise and the representation of the signal as a
separate perceptual object in Al.

[mlproved spatial resolution to densitg estimation of
voltage gated potassium channel conductances
distributed in a non space clamped structure

Lederman R., Korngreen A.

Faculty of Life Sciences, Bar-Ilan University,

Currents yielded from voltage-clamp recordings performed
in non-isopotential structures, such as dendrites, are
severely distorted due to voltage attenuation around the
injecting electrode. Therefore, up till now it has been
impossible to determine correctly the underlying ionic
conductances of voltage-gated channels distributed in the
membranes of such structures, and from them to accurately
estimate channel densities. Recently, a numerical algorithm
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was developed by our lab, that has been shown to
successfully correct such cfistorpons in a pumber of
simulated experiments using various neuronal structures
inserted with a number of models of voltage gated
potassium channels, and correctly estimate channel kinetics
and conductance densities when inserting a range of
homogenous densities, and even density gradients and
slopes. However, one limitation of this correction algorithm
is relatively poor spatial resolution, when estmating
conductances in structures inscrtcd with a step-wise varﬁ\ig
channel density, around the abrupt conductance step. This
study shows an improvement in spatial resolution achieved
by performing a sequence of voltage clamp simulations in
locations progressively closer to the ition of the
conductance step, each time utilizing the conductances
estimated in the farther positions. These improvements in
kinetics and density estimations were successful with
various potassium channel models and a series of
increasingly larger conductance density steps.

Cation Binding At The Pore of Lc-Type Ca2+ Channel
Regulates Depolarization-Induced Exocytosis

Lerner 1!, Trus M.}, Cohen R.!, Nussinovitch L2, Atlas D.!
Dept. Biol. Chem. Institite of Life Science, The Hebrew
University Jerusalem; IDMept. of Anatomy and Cell Biology,
The Hebrew University Medical School Jerusalem,
A.uni&ue coupling of voltage-gated Ca2+ channel (VGCC)
with the release machinery suggests a regulatory tion
for the channel in depolarization-evoked exocytosis. To test
this hypothesis, E)gromeh’y in chromaffin cells was used
with trivalent ions that bind to VGCC but do not cross into
the cytoplasm. We found that exocytosis is mediated
La3+ ions in divalent ion-free solution with no detectab
change in intracellular Ca2+ concentrations. A stringent
requirement of ionic radii for lanthanides activity and
competition with nifedipine, verapamil and Cd2+ confirm
La3+ binding _at the VGCC. The time from fusion pore
opening to dilation of single dense core vesicles (foot
slﬁxjmls_g) was_significantly shorter in La3+ than in Ca2+,
indicating different kinetics of the molecular structure that
links vesicle and plasma membrane. The considerable
effect of impermeant cations on foot dynamics implies that
the channel participates in the fusion pore structure and
controls exocytosis in a cation-dependent manner, upstream
to intracellular proteins.

(%lrnantiﬁcation of synapses made by thalamocortical
afferents reconsrructed in 3-D serial thin sections.

Ley D.L., Weinfeld E., White E.L.

Dept. of. orﬁhologg, ﬁ'aculty  for Health Sci., Ben-Gurion
Univ. of the Negev, Beer-Sheva, ISRAEL,;

This study focuses on synapses made by reconstructed
segments of thalamocortical afferents to layer IV of barrel
cortex in the adult mouse. Aims ar¢ to determine the
numbers of s?rnapscs per axon length, the numbers of
synapses e at axomal varicosities vs. those along
cylindrically shaped regions of the axon, and the
proportions of synapses formed with dendritic shafts vs.
spines. Axons were labeled by the anterograde transport of
lysine-fixable biotinylated dextran amine (BDA) injected in
vivo into the ventrobasal thalamus. Labeled thalamic axons
in the posteromedial barrel subfield were identified by l:ight
microscopy, serial thin sectioned and then reconstructed in
3-D from digital electron micrographs. All thalamocortical
synapses were of the asymmetrical type. Most were formed
at varicosities, however, some occurred at cylindrical
regions of the afferents. Preliminary results indicate that
axonal varicosities form about two synapses each, a lower
value than observed in preparations where lesion induced
dﬁgeneration (LID) has been used to label thalamic
afferents. It may be that during degeneration, the axonal
varicosities coalescence and/or “absorb’ synapses situated
in adjacent, non-varicose axonal segmenis. The ratio of
axospinous to axodendritic synapses 1s 4:1; this ratio has
been observed for BDA labeled afferents at 11 days
postnatal, and for LID and PHA-L labeled afferents m
adults (White, 1989).

Supported by Israel Science Foundation grant 52/00-4 ELW.
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Induction of alpha-Synuclein aggregates in
dopaminergic neuronal cell lines as an experimental
model for Parkinson’s disease

Lev N., Melamed E., Offen D.
Felsenstein Center, bept. Neurology, Tel Aviv University,

Parkinson’s disease (PD) is the most common
neurodegencrative movement disorder. The pathologic
hallmark of PD is the appearance of intracytoplasmic
inclusion bodies, named Lewy bodies. Alpha-Synuclein is a
major component of these inclusions and its mutated form
causes autosomal dominant PD, implicating its central role
in PD. Recent evidence suggests that failure of the
ubiquitin~ proteasome system leading to protein
accumulation_contributes to degeneration of dopaminergic
neurons and Lewy body formation in the substantia nigra.
The aim of this study is to characterize the conditions that
induce protein aggregates formation in differentiated and
undifferentiated (Iw_?annnerglc cell lines. We established
dopaminergic SH-SYSY ™ and PCI2 cell lines
overexpressing wild-type or_mutant alpha-synuclein and
exposed them to various ROS generators. Neuronally
differentiated SH-SY5Y and PC12 cells were established
by treating the cells with retinoic acid or nerve growth
factor, respectively. The cell lines were also stably
transfected with pDsRed1-N1 plasmids containing WT or
mutant a-synuclein fused to red fluorescent protein. The
cells were treated with rotenone, SIN-I chloride and FeCl2
with or without proteasomal inhibition by lactacystin. After
exposure to ROS or to proteasomal inhibition, alpha-
synuclein aggregates were formed in the cytoplasm and
were also immunopositive for ubiquitin and thioflavin S
staining. Protesomal inhibition increased the rate of
aggregates formation in response to ROS, emphasizing the
synergistic effect of both insults. This cellular model is
informative for our understanding of the molecular
mechanisms of the disease process 2 PD and may help
develop future therapies.

Perinatal enhancement of the GABA-ergic system
modulates synaptgenesis
Levav T.*, Golan H.»
Dept of Develgzmemal Molecular Genetics, Fac. of Health
Sciences Ben-Gurion University, Beer-Sheva, *Zlotowski
%nter for Neuroscience, Ben-Gurion University, Beer-
eva,
Antiepileptic drutﬁs acting through the fFo‘centiation of
GABA-ergic pathways have adverse effects on brain
development. Increased risk of impaired intellectual
development was reported in children born to women
treated for epilepsy dunné \?regnancy. We have previously
shown that vigabatrin (GVG) treatment during perinatal
days (P) 4-14 delays reflex development and impairs
leam_m% and memory in adult mice. Here we examined the
possibility that enhancement of the GABAergic system at
early postnatal age modulates synaptogenesis, b(Y,
evaluation of synaptic vesicle proteins. Perinatal GV
treatment  significantly modulated the expression of
synaptotagmin I (Synt I) and synaptobrevin/VAMP II but
not Synt II. At the end of the GVG treatment period Synt I-
immuno-reactivity (IR) was reduced in the hippocampus
CAL1 region (9.6 % of control, P<0.01) secongnry visual
cortex, V2 (0.9%, P<0.01), and a trend of decrease was
observed in the frontal association cortex, FrA (17.7%
P<0.07). A week later, at P21, Synt I-IR in CAl and V.
was equal in both groups. However, at the age of 16 wecks
the GVG group showed a significant increase in Synt [-IR
in CA1 (164.8%, P<0.01). Thus, the short-term suppression
of Synt I-IR switched into over-expression of Synt I in the
hippocampus CAl region. When VAMP TI-IR was
examined, the gencral trend resembled that of Synt I
However, the effect of perinatal GVG treatment on VAMP
II was significant mainly in the adult mice. An increase in
VAMP II-IR was observed in CAl (196.2% of control
P<0.01) and the cortical regions: FrA (204.5%, P<0.05), V3
(224.6%, P<0.01) and primary sensory cortex, S1 (218.5%,
P<0.01). The association “between perinatal GABA
enhancement and modulation of synapto%}fnesm is regorted
here for the first time. We suggest that the short and long
term modifications in Synt I and VAMP II expressions in
the hippocampus and cerebral cortex may interfere with
synaptic plasticity leading to impairment 'in learning
memory.

Homocysteine Reducing Strategies Imxrove Symptoms
in Chronic Schizophrenic Patients wit
Hyperhomocysteinemia

Levine J.*, Stahl Z., Ben-Ami S, Ruderman V.,
Shumaico O.!, Belmaker RH.!

1Stanley Research Center, Beersheva Mental Heaslth
Center, Ben Gurion University, Isreal, *The Institute of
Chemical Pathology, Sheba Medical Center, Tel-
Hashomer, Isreal,

Elevated homocysteine is reported to be a risk factor for
several diseases including Alzheimer’s and schizophrenia,
and can be lowered by oral folic acid, B-12 and 'gyndoxme.

seven s hrenic patients with _plasma
homocysteine above 15 Micromolar were treated with these
vitamins for three months and placebo for three months in a
randomized double-blind placebo controlled crossover
design. In all patients exce%t for one non-compliant subject,
homocysteine levels declined significas on vitamin
therapy compared to placebo as did clinical symptoms of
schizophrenia. A subgroup of schizophrenic patients with
hyperhomocysteinemia may benefit from simple addition of

vitamns.

Effect of intraperitoneal Acetyl-L-carnitine (ALCAR)
on anxiety-like behaviors in rats
Levine ).\, Kaplan Z.', Pettegrew J.»*, McClure R.>,
Gershon S.2, Buriakovsky 1., Cohen H.!
Mnisn%/]of Health, Beersheva Mental Health Center, Ben-
Gurion University in the Negev, Israel, *WPIC, Untversity
OJ Pittsburgh Medical Center, Pittsburgh, PA,

ISA. ; *Neurophysics Laboratc:;y, University of Pittsburgh
Medical Center, Pittsburgh, PA, USA.;
Acetyl-L-camitine (ALCAR? is an acetyl derivative of
carnitine, an endogenous molecule synthesized in vivo and
supplemented bly et mainly from meat and dmﬁ' egroduqts.
Several parallel, double blind, placebo-control studies
have demonstrated that ALCAR treatment produces
beneficial effects in geriatric depression. Since most
antidepressants also have anti-anxiety effects we examined
whether ALCAR shows anti-anxiety effects in a rat model
of anxiety. Compared with a control group, chronic
administration of ALCAR at doses of 10 and 100 mg/kﬁ
(tested 24 hours after the last dose administration) showe:
no effects, whereas doses of 50 and 75 mg/Kg significantly
reduced anxiety-like behaviors in the elevated plus-maze.
Acute ALCAK (100 mg/kg), on the other hand (tested 6
hours  after istration), demonstrated anxiogenic
effects. Our data suggest that chronic ALCAR
administration may produce an inverted U-shape curve of
dose dependent changes in anxiety-like behavior.
precise mechanism by which Acetyl-L-carnitine decreases
anxiety-like behavior after peripheral administration
remains to be determined.

Correlation between blood-free testosterone
concentration and sleep duration in healthy young men
Levinger U.', Gat Y.2, Gornish M.

iInternal Medicine B,, *Gynecology and Radiology, Rabin
Medical Center, Petach Tigva,; *Sackler School of
Medicine, Tel Aviv University,

Background: Healthy young men who underwent
varicocelle chemical embolisation, required reduced sle
duration. Testosterone, an androgenic anabolic steroi
affects the central nervous system. We measured serum free
testosterone m a grouY of these patients, to determine
whether there is a correlation with decrease sleep duration.
Methods: Thirty young men in_ general good health,
underwent varicocclle chemical embolisation for infertility
treatment. They were requested to complete a questionnaire
regarding their sleep habits. They were asked to fill in the
questionnaire before treatment and again 3 months after
start of treatment. Serum free testosterone was measured at
the same times. Results: In 40 young men (mean age 31 +
7) serum free testosterone increased 3 months after the
varicocelle procedure (6.5 + 3.5 vs. 11 £ 3.1; P < 0.03).
Sleep duration significantly decreased during the same
period (7.9 £ 1.1 vs 7.1£1.3; P <0.05). Conclusions:
An increase in free serum testosterone concentration,
following  varicocelle chemical embolisation, was
associated with a decreased Sieep duration..



Coupling TMS with EEG to “close the loop” between
measurement and Perturbation - first steps towards a
"brain pacemaker”

vit Binnun N, Peled A »*, Moses E.!
"Dept. o Phlgsics of Complex gystems, Weizmann Institute
gf jence, Rehovot, Israel, *Chair of Rehabilitaion Dept.,
haar Menashe MHC Mobil post Hefer 38814, Israel ;,
I’Bru?e Rappaport Facuity oflgledicine, Technion, Haifa,
srael ;

We are using a novel, integrative approach that uses EEG
and TMS (transcranial Magnetic Stimulation) to “close the
loop” between measurement and intervention. EEG is
constantly being measured from the subject’s scalp, and the
signal analyzed online. The results of this analysis are used
to trigger the stimulation and control the stimulation
parameters. Triggering the TMS stimulation with ‘the
ongoing EEG activity enables, for the first time, a
controlled stimulation based on the brain activity itself. The
response of the brain to the magnetic stimulation is
immediately rccorded by the EEG systern, in this way
"closing the loop". In one imental paradigm, we
measured the effect of TMS on alpha wave oscillations, as
TMS was applied at different phases and different locations
relative to a reference EEG electrode. The ability to
intervens, enhance and synchronize alpha oscillations will
be discussed. In the second paradigm we applied the
"closed loop" system to a case where the breakdown of
brain activity results in the emergence of schizophrenic
symptoms. We intervene in a subject suffering from drug
resistant delusions and exhibiting I Hz spikes.

Probing synchronous internal processes by precisel
controlfeﬂ ranscranial Magnetlp ic Stimula’tyign y
I.g:it—Bi% N.‘,fl’gled ?.”, Moses E”” I
P t 0, ics of Complex Systems, Weizmann Institute o
Scie’;icej,r Re;;)tsovot, Israel‘,? ’C};%)r:s;' %Rehabilitaﬁon Delpt, /
Shaar Menashe MHC Mobil post Hefer 38814, Israel;
I’Bruge Rappaport Faculty of Medicine, Technion, Haifa,
srael |,

A task such as synchronization of finger tapping by a
metronome couples the auditory input to the motor output
via an application of higher brain functions such as
intention and sensory feedback. Perturbing this connection
via precisely administered and well controlled auxiliary
excitations yields a picture of the internal processes and an
understanding of how this couph_ltlf is obtained. In the
resent €x ent we interfere wi ﬁrx‘lﬁer tapping at the
evel of the motor cortex by usiny { non invasive
Transcranial Magnetic Stimulation) over the M1 cortical
hand area. During the tapping task trains of TMS were
applied in the rate of the metronome, either in or out of
se. The effect of the magnet on the motion of the finger
1s measured with high precision for both in phase and out of
phase relations between the metronome and TMS
excitation, and at different tapping frequencies. The results
are modeled in terms of a forced oscillator to enable
gt;annﬁcanon of the spectrum of behaviors at the different
quencies and phase relations. Results are compared
between the group of normal subjects and a group of
schizophrenia subjects, where differences in psychomotor
performance have previously been shown. Implications of
this study to affecting other forms of oscillations, ¢.g. EEG
activity, via TMS perturbations will be discussed.

A central role for JNK gathway in antidepressant-
induced weight gain and metabolic changes.

Levkovitz ¥.**, Gil-Ad 1!, Shvartsman D., Elcon C.!,

Ronnen D3, Zick Y2, Weizman A

‘Laboratory of BioIo%ical Psychiatry, Felsenstein Medical
Research Center, Rabin Campus, Petah Tiqva, *2Shalvata
Mental Health Center, Sackler FacuIOly % edicine, Tel-
Aviv Univemg;y, Ramat Aviv, *Dep. OF Molecular Cell
Biology, the Weizmann Institute of Science, Rehovot.,

Several antidﬁessants mainly selective serotonin reugtake
inhibitors (SSRIs) and tricyclic antidepressants (TCAs),
were shown to induce severe weight gain and metabolic
changes, but the mechanism and major early key players
underlying it remain unclear. In previous study "we
demonstrate marked dose-dependent activation of the c-Jun
amino-terminal  kinases K) patheway, following
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exposure to selective antidepressants. Also, JNK activation
and phosphorylation hag been shown to glay a central role
in obesity and insulin resistance. Because selective
antidepressant both induce severe weight gain and are
potent JNK activation, the present s asked to
characterize the molecular  pathway = underlying
antidepressant-induced _metabolic = changes. First, we
demonstrate that gpp‘:ll}{mg the antidepressant Paroxetin ,
two hours prior to insulin induce insulin receptor activation,
significantly block insulin ;ece%mr phosporylation in rat
hepatoma cell (FAO()). This effect was dose-dependent
starting at dose of 1-10 fYM Paroxetin. Paroxetin blockade
of insulin receptor qholeoriylauop did not accompaniment
with changes in the level of insulin receptor protein. These
chapfgs in insulin receptor activation were correlated with
rapid increases in p-c-Jun levels and the upstream tarﬁit, ‘ii
K. To check for nonl-(%clﬁc activation of other MAP
athways, ¢.g. the MEK/ERK pathway, we ed p-
k activation under the same conditions and found that p-
¢-Jun, but not p-Erk, was activated by paroxetine. To test if
paroxetin induced insulin receptor pl lation depend
on c-Jun activation, we used the specific c-Jun activity
blocker, SP 600126, We found that paroxetin effect on
insulin receptor activation abolish if we block c-Jun
activation. In this study we suggest a central role for JNK in
antidepressant- obesity and metabolic changes.

Electrical Brain Stimulation of the Medial Forebrain
Bundle Reduces the Effect of Cocaine Related-Cues on
Locomotion and Craving

Levy D., Shabat-Simon M., Barnea-Ygael N., Zangen A.
Brain Research Unit, Dept. of Neurobiology, Weizmarnn
Institute of Science;

The devclopment of drug addiction is associated with
naptic plasticity and neuronal adaptations mclud;gs
terations in glutamate receptors such as GluRl

NMDARI in reward-related brain regions, mainly in the

mesoaccumbens pathway. Intra-cranial self-stimulation of

the medial forebrain bundle (MFB) was ref)orted to affect
glutamatergic transmission and receptor levels in these
regions. We investi the influence of rej;eated cleetrical
ginplangghgf _thef on the sensitized res; and the

vior for cocaine in rats 10US ex?osedto
dailyngcocaine. In ition, we exg:;yned &e evel of
glutamate receptor subtypes (NMDARI and GluR1) in the

f nbens pathway  of these rats, = using

immunonhistochemistry. “Chronic  cocaine  injections

(ISmh%/Kg/day for 7 days) induced a gradual mcreasg in the

chomotor_ response, as previously reported. Chronic

Froatment, with clectrical stimulation of the MFB (ten days,

30 min/day) did not affect the sensitized psychomotor

response t0 a cocaine challenge. However, in a followin;

saline challenge, which typically induces conditione

psychomotor activation, the chronically stimulated rats did

not show psychomotor activation. Furthermore, the

electrical stimulation treatment induced some alterations in

NMDARLI levels in the mesoaccumbens pathway. Other

groups of rats were trained to self-administer cocaine in an

operant chamber. We found that the electrical stimulation
treatment caused a decrease in cocaine seekm&ﬂbehavm in

a drug-free trial. These results indicate that repeated

electrical stimulation of the MFB fails to attenuate the

psychomotor and perhaps the rewarding effects of cocaine
per se but it does attenuate the incentive effects of the drug-
related cues. The attenuation induced by the electrical
stimulation may resuit from changln% ‘sg‘xlmpnc strength that
is related to the incentive salience o tg—assog:m.ted cues.

Hence, we sugﬁglslt a potential treatment for addiction using

electrical stimulation.

Sugralinear summation of inhibition underlies
sublinear spatial integration in the barrel cortex

Le ., Aloni R., Lampl 1.

Dept. Of Neurobiology, Weizmann Inst. Of
Science,Rehovot, 76100 , Israel ,

Little is known about the mechanisms of s&atial integration
in the cortex. In the barrel cortex the response to
simultaneous activation of multiple whiskers is sublinear
and even suppressive (Higley and Contreras 2003,
Mirabella ct al. 2001, Simons and Carvell 1998, Goldreich
et al 1998). The important role of inhibition in suppressing
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responses when neighbo qg'vyhiske;s are coactivated was
reveled by blockade of inhibition using bicucullin SKynw
et al. 1996). However, the exact mechanism that leads to
sublinear spatial integration remains unclear. Here we
explored the mechanism of spatial integration by recordm%
the membrane potential of neurons in the barrel cortex o

the rat. We studied the integration of excitatory and
inhibitory components arriving to the cell from two sensory
%athways by stimulating two neighboring whiskers.
Conductance measurements and intraceltular blockade of
inhibition demonstrated directly that excitatory components
arriving from the pathways are symmed almost lincarly,
suggesting that excitatory inputs do not share significant
amount of common inputs and are independent from one
another. On the other hand, inhibitory components are
summed supralinearly: inhibition was on average ~50%
largcr than predicted. These findings strongly suggest that
sub lincar spatial integration arises from nonlinear
properties of the cortical network leading to activation of
ghx itory inputs that are not activated by either stimulus

one.

Strain-related differences in response to
neuroprotective therapy based on mucosal
administration

Lewitus G.M.', Kipnis J.!, Avidan H.!, Ben-Nun Az,
Schwartz M.

‘Dept. of Neurobiology, The Weizmann Institute of Science,
76100, Rehovot, Israel; *Dept. of Immunology, The
Weizmann Institute of Science, 76100,-Rehovot, Israel,
Ability to cope with ongoing neurodegencration after optic
nerve nlllluxy differs among animal strains and depends on
the ability to manifest a T cell-mediated protective
resPonge. n strains that show a higher neuronal survival
following injury this ability also correlates with well-
controlled, moderate, transient activation of local microglia
to_express MHC-IL. We show that CD4+ T cells that
infiltrated mechanically injured nerves in mice that vary in
their ablhtirl to cope with the injury exhibited similar
memory IC)Z enotypes, after 3 da%/s the percentage of
activated CD4+- T cells was significantly higher in mice
with the higher neuronal survival. Both strains benefited
from active immunization with myelin-related antigens,
However, immune-based manipulations (via mucosal
administration) evoking regulatory-cell generation and a
shift in cytokine balance were neuroprotective only in mice
with poor ability to cope with the insult and only when
directed against certain epitopes. The results support a link
between poor ability to cope with injury and susceptibility
to  development of  experimental  autoimmune
encephalomyelitis, and suggest that immune rgglulation as
neuroprotective therapy should be considered with caution.

Ubiquitylation of synphilin-1 and its role in Parkinson''s
disease
Liani E., Avraham E., Eyal A, RottR., Szargel R.,
Engelender S.
The B. Rap oaﬁrt Facup of Medicine Technion-Israel
Institute ojPTec nology Haifa 31096,
Parkinson’s disease (PD) is one of the most common
neurodegenerative diseases and it is due to a progressive
degeneration of dopaminergic neurons in substantia nigra.
Mutations in the alpha-synuclein gene and its presence in
Lewy bodies of P Yat;ents indicate that alpha-synuclein
plaKs an important role in the disease. We have found that
alpha-synuclein interacts with a protein we have called
1531 hilin-1. Synphilin-1 is enriched in brain, interacts with
a-synuclein n vivo and is present in Lewy bodies of
PD patients. Co-transfection of synphilin-1 with alpha-
synuclein into mammalian cells leads to the formation of
eosinophilic inclusions that resemble Lewy bodies,
suggesting that synphilin-1 could modulate alpha-synuclein
aggregation. We also found that synphilin-1is a neuronal
protein, widely expressed in bram and localized to
presynaptic nerve terminals. Co-lm;nunolprempltqtlon
experiments show that sylr\lj)hﬂm-l specifically associates
with synaptic vesicles. More recently we found that
philin-1 interacts with the ubiquitin-ligase called SIAH.
AH promotes the ubiquitylation and degradation of
fﬁ’“l’hllm'l. through the ubxquxtin-tpxjoteaspme system, and
¢ formation of robust amount of inclusion bodies in the

presence of proteasome inhibitors.  Ubiquitylation is
required for inclusion formation, since a catalytic 1y
inactive mutant of SIAH, which still binds to synphilin-1,
fails to promote inclusions. SIAH is present in Lewy bodies
of patients with PD, raising the possibility that synphilin-
1/SIAH inclusions may be relevant for " body
formation. We hypothesize that dysfunction of ubiquitin-
proteasome pathway and accumulation of ubiquitylated
hilin-1 could be an early event in the pathogenesis of
. We are currently extending our studies on synphilin-1-
fSIAI-lIl gltetrﬁctxon and the role of ubiquitylated-synphilin-1
in cell death.

Hypoxia-sensitive, nonselective cation channels in layer
5 pyramidal neurons are activated by decreases in
evtracellular calcium

%,Xman L.!, Heinemamn U, Gutnick M.J.!, Fleidervish

1Koret School of Veterinary Medicine, the Hebrew
University of Jerusalem, Rehovot, Israel.; *Institute of
Physiology, Charite Campus Mitte, Humboldt University of
Berlin, Germany;
We previously showed in neocortical neurons that when all
voltage-dependent channels are blocked, a large, non-
specific, outwardly rectifying, cationic current is reveal
(fcat). The characieristics of Icat are rapidly altered during
an hypoxic episode, which elicits a snﬁmﬁcant increase in
the inward Icat at negative voltages and a parallel decrease
in the outward current at depolarized voltages. We now
show that Icat is also activated by a in extracellular
Ca2+ to nanomolar concentrations, such as may occur
during hyp chronous neural activity and seizure.
Reduction of iCaZ-}-]o resulted in complete loss of Icat
rectification, massive influx of cations at negative
potentials and consequent membrane depolarization, Using
cell-attached recordings from Ca2+-activated K+ channels,
we monitored membrane potential and changes in [Ca2+i.
Hypoxia elicited a large, reversible depolarization which
was accompanied by up to 1000-fold increase in [Ca2+}i.
These changes in Icat properties during hypoxia or durin
activity agsociated with seizures may contribute to neuro;
vulnerability by providing a route for cation entrance and
thereby depolarizing the neurons and increasing [Ca2+]i. It
is noteworthy that many of the properties of Icat, including
its partial blockade by La3+, are similar to those previously
d for TRP channel-mediated currents, which are also
very sensitive to mftabﬁhc striss. It thus tilccms likely tha:‘
in neocortex, as elsewhere, changes m the properties of
TRP channels directly contn'l%ute to tgg neuronal
pathogenic responses.
Suf/;orted by a European Community Marie Curie
Fellowship.

Animal models for investil%ating the basis of the Thyroid
hormon T3"'s activity in the treatment of depression

Lifschytz T,, Shalom G., Lerer B., Gur E., Newman ME.:
‘Biological ﬁsychia Laboratory, Dept. of Psychiatry,
Hadassah medical Center, Jerusalem.,
T3 is long being used in the clinical setting for treatin
depressed  patients, in two major paradigms: ?
monotherapy- in which T3 is given as a sole agent. 2
augmentation and acceleration- in which T3 is given as a
supplementation to an antidepressant in order to induce a
response to the drug or to accelerate an existent response to
it, respectively. In order to investigate the basis to this
clinical activity of T3, we first employed the in vivo
microdialysis technique in order to measure the activity of
resynapfic inhibitory serotonergic receptors and serotonin
evels In selected brain arcas. We hypothesized that
significant changes in these parameters values may account
for the clinical effects of T3. These changes (namely: the
desensitization of the receptors, and the elevation of the
serotonin levels% were found, in male rats, in a way that
more indicates T3’s value as a sole pharmacotherapeutical
agent and less as an effective supplement to increase or to
accelerate the activity of another antidepressant. In contrast,
the measured parameters didn’t change appreciably in
female rats, either in the model mimicking T3 monothera
or in the augmentation model. In order to create a |
between the pharmacod cal changes we’'ve measured
and the known activity of T3 in the clinical setting, and in



order to further elucidate the gender differences found in
the microdialysis ex?eriments_ we’ve employed the
behavioral paradigm of the modified forced swim test to
rats of both genders. No consistent effect was found in this
test to T3 and fluoxetine given in low doses for 2 weeks,
but high T3 doses given for a week did generate an
antidepressant effect, but only in female rats, and only in a
delayed fashion z“(IZZ hours afier the last injection), again
constituting a marked gender difference.

l)Dist.ribution of the pro-apoptotic protein ARTS in rat
rain

Loboda Y., Iravani M., Hurley M.%, Jenner P, Larisch
S.i, Finberg J.!

‘Ilf\clzppaport Faculty of Medicine, Technion, Haifa;
*Neurodegenerative Diseases Research Unit, King's
College, London University,

The distribution of the pljo-aigloptotic l|))ﬁr1<‘)atem ARTS
(A&optosw Related protein in the TGF- Signallin
pathway) has been examined by immuno-histochemica
technique in normal rat (Sprague-Dawley) formalin-fixed
brain. The antibody emglqud (K21) was directed against
the unique C-terminal 27 amino acids of the human ARTS
molecule. This antibody gave a single dominant band in rat
brain tissue (cortex, striatum and cerebellum) by Western
blot at agparent molecular weight of about 27 Kd, similar to
that of human ARTS. ARTS was constitutively expressed
in a proportion of neurons in most parts of the brain. In
cortex many ARTS-positive cells were seen in the external
and internal pyramdal cell layers. The piriform cortex
showed a hlgﬁ.densmy of stained cells. In hippocampus,
most_neurons in the pgmml_ dal cell layer were ARTS-
positive. In striatum, medium spiny neurons were generally
not ARTS-positive, but a_small number of interneurons
showed dense ARTS staining. In the substantia nigra
neurons of both pars compacta and pars reticulata showed
ARTS-positive staining in cytoplasmic and nuclear
components. Double fluorescent staming was performed to
detect co-localisation of ARTS and tyrosine hydroxylase in
the pars compacta. Most ARTS-positive neurons were not
tyrosine hydroxylase-positive, but a small percentage of
peurons were positive for both ARTS and tyrosine
hydroxylase. In many, but not all neurons, ARTS occurs in
nuclei as well as in the cytoplasmatic compartment. This
contrasts with the picture scen following ARTS over-
expression_in Spenpheral cell lines such as Cos, Hela, in
which ARTS has a predominantly mitochondrial
occurrence, and enters nuclet at the onset of apoptosis. The
significance of this finding is not currently clear.

Supported by a grant from the Chuttick Fund, Technion.

Expression of the pro-apoptotic protein ARTS in
normal human brain and in Alzheimer''s and
Parkinson''s diseases.

Loboda Y., Kemeny S., Riederer P, Larisch S.' and
Finberg J.!

‘Rappaport Faculty of Medicine, Technion, Haifa, Israel,
*University of Wurzburg, Germany;

The pro- gloptotic protein ARTS (Apoptosis Related
protein in the TGF-beta Signalling pathway) is a broadly
expressed 32 Kd segltm-hke protein found in a variety of
tissues including CNS (Larisch et al, 2000). Following
transfection of ARTS in COS, HeLa and A549 cell lines,
apoptosis induction Tl?ﬁ' several different pro-apoptotic
stimuli is enhanced. The occurrence of ARTS in normal
and Parkinsonian (PD) brain has been studied by
immunohistochemistry, and in PD and Alzheimer’s discase
%AD) brain by Western blotting using antibodies specific
or the unique C-terminal 27 amino acids of the ARTS
molecule, Expression of ARTS in individyal neuronal cells
was studied n Earaffm blocks of tissue from cortex (cx)
hippocampus (| ;?, cerebellum (cg), striatum (SR and
mesencephalon (ms). In cx and hp, light ARTS-
immunopositive staining was scen in a small proportion of
neurons, mainly the large pyramidal cells. Cb and st were
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largely ARTS-immunonegative. In ms, ARTS-positive cells
were seen in periaqueductal , pontine mucleus, red
nucleus and substantia nigra. In the latter areas, the
intensity of staining was markedly increased in PD brains.
ARTS expression level was quantitated by Western blotting
from deep-frozen tissue. Similar levels were seen in cx
(inferior temporal of normal, PD and AD brain, and
in st of normal and AD brain. Brain ARTS has a_lower

arent molecular weéght (about 28 Kd) than peripheral
ARTS. Although ARTS levels do not markedly change in
PD or AD brain, individual neurons may express
levels during the brief period of time that the apoptotic
process 1s active.

Supported by a gramt from the Chuttick Foundation,
Technion Larisch S et al (20000 ARTS, a novel
mitochondrial s;ptin-like rotein, mediates ago t0sis
dependent on its P-loop motif. Nature Cell Biol., 2:915-21.

The Role of a Reference Tone in Auditory
Discrinmination Tasks
Lubin Y.!, Ahissar M.»
Unterdisciplinary Centerﬁr Neural Computation, Hebrew
University, Jerusalem; *Dept. of Psychology, Hebrew
University, Jerusalem;
Auditory discrimination tasks are often used in testin§
verbal working memory. Tasks are defined as easy or. har
on the memory resgurces necessary to achieve
success. Previous research found that the presence of a
reference tone aids in performance of difficult
discrimination taks. A simple discrimination task asks the
subject to make a simple judgement about a tone pair, e.g.
if two tones are the same or different. A difficuit tas]
requires a more detailed judgement, like i mf which
tone in a pair is the higher tone. It has been four as . Banai
“04) that if one tone i a fixed reference, i.e. it is always the
lower tone, then the difficult task becomes easy. To further
mvesggﬁte the efﬁcacty of the reference tone we divised a
new task where the reference tone was always 1000 Hz, but
sometimes it was higher and sometimes it was lower than
the other tone in the pair. 23 teenage girls were tested in
six conditions - fixed reference, variable reference and no
reference in_the simple and difficult paradigms. In the
simple paradigm the just noticible differences (ﬂ'ls) for the
variable reference condition were the same as in the fixed
reference condition (~7% vs. ~10%). In the difficult
paradigm, on the other hand, JNDs in the variable reference
condition were like those when no reference was present
(~20%). These results indicate that a reference is_only
useful when it can be given a label — in this case “low”.
Possibly, this ability categorize is what changes a
difficult task, using more memory resources, into a simpler,
less demanding task.

DHEA and cocaine seeking behavior
M_a_aFa_ILR_._‘, Lotan S., Kinor N3, Doron R, Yadid G.*
‘Biological Psychiatry Lab., FMRC, campus Beilinson and
Tel-Aviv university, *Biological Psychiatry Lab, Bar-Ilan
university, Ramat-Gan,
The aim of this study was to determine weather
neurosteroids are involved in cocaine addiction and abuse.
The effect of chronic DHEA injection on cocaine—secking
behavior was tested using the self-administration model. In
addition rats were tested for brain neurosteroids levels
following chronic exposure to cocaine. We also tested brain
levels of different neurotransmitters (NT) known to be
involved in the brain reward system, following chronic
DHEA injection. Behavioral tsts showed that DHEA
attenuates cocaine-secking behavior in rats. Biochemical
tests revealed that DHEA elevates levels of relevant NT’s
DA, 5-HT) in brain regions involved in the reward system.
¢ also found that chronic exposure to cocaine increases
the levels of newrosteroids in different brain regions.
Conclusions: neurosteroids are involved in mood,
motivation and reward. DHEA modulates the res to
cocaine reward, acting as an anti-craving agent. Increased
DHEA brain levels following cocaine self-administration
support a protective role for this neurosteroid by helping to
maintain homeostasis of the involved neuronal systems and
possibly protecting them from extreme conditions.
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SR141716A improves cognitive and neurological
furtlctlon in a model of secondary biliary cirrhosis in the
ra

Magen 1., Avraham Y.!, Ackerman Z?, Mechoulam R 2,
Berry EM:

‘De;et. of Human Nutrition and Metabolism, Brown's School
?f ublic Health, Hadassah Hebrew University, *Dept. o{
nternal Medicine, Hadassah Hebrew University Medica
Centre, Mount Scopus;, * gt. of Medicinal Chemistry and
Natural Products, Medical Faculty, Jerusalem, Israel ;
Background/Aims: Hepatic encephalopathy (HE) is a major
neuropsychiatric complication of both acute and_chronic
liver failure. However, the pathogenesis of this disease is
still unknown, It has been suggested that the cognitive
deficits characterizing this state result from changes in
some neurotransmitter systems in the brain, including the
%ll;ltamaterglc, cholmerglxc and monoaminergic sysfems.
These changes may result from an ammonia accumulation
in the circulation and in the brain due to an impaired
metabolism of this substance by the liver,
Endocannabinoids function as neurotransmitters and
immunomodulators in the CNS wia specific receptors.
Reccntlé' the endocannabinoid sg'stem was found to be
mvolved in the vasodilated stale associated with liver
cirrhosis. Aims: We hypothesize that the endocannabinpid
system might be involved also in Hepatic encephalopathy.
Methods: Male Spra.%ue-Dawley rats were subjected to a
ligation of the bile duct ( under ketamine
hydrochloride anesthesia. Sham operated animals were
used as controls. 2 and 4 weeks i)ost-sur e}r?,y, animals
receiving either vehicle or SR141716A, a % 1 receptor
antagonist, were evaluated for cognitive and neurological
function in the Morris Water Maze and in the Neurological
Severity Score  (NSS) tests, respectively Results:
Cognitive function in the Morris Water Maze was
significantly impaired in the BDL rats 2 and 4 weeks I;vost
surgery. SR141716A improved these deficitg in the BDL
animals compared to controls. NSS was snﬁiuﬁcantly higher
in the BDL group compared to the sham group and
SR141716A returned this score to normal values in BDL
animals. Conclusion: These results indicate an involvement
of the endocannabinoid system in the pathogenesis of HE.
Modulation of this system by CBI1 cannabinoid receptor
might have therapeutic potential.

St!ldyi_lﬁ the representation of the human body schema
using fMRI

Makin T.!, Zohary E.'?

‘Neurobiology Dept., Life Science Institute, Hebrew
University, *Interdisciplinary Center for Neural
Computation, Hebrew University,

In primates, multimodal neurons representing I&x:rigx:rsonal
space, respond to tactile stimuli apF ied to the hand, and to
a visual stimulus when present in proximity to the
monkey’s hand. This indicates the existence of a
mechanism for integrating visual-tactile information, which
is centered on body parts. Analogously, recent
neuropsychological studies with extinction patients, suggest
a multisensory representation of ncarbgf space in humans,
Such a rcgresentgtlon should lead to different patterns of
activity when a visual stimulus is aﬂgroachmg a body part,
than when it is far from the body (although both stimuli are
?resent in the same position on the retina). Using fMRI, we
ested this hypothesis: we presented visual stimuli movin
towards a target on the subject's hand ("near"), an
compared it with the case in which the same stimuli are
moving towards a further target ("far"). The contrast
between the "near" and "far" conditions showed substantial
activation in frontal and parictal arcas (BA 6 and 40)
which correspond to regions representing periperson
space in monkeys. To account for possible differences
stemming merely due to the different locations of the visual
stimuli i the “two conditions, we repeated the same
rocedure, only this time the subject's hand was positioned
ar away from both stimulus trajectories. However, under
these conditions, no differential activation was scen in the
referred areas. These results suﬁgest that visual information
in these areas is encoded in the hand's coordinate frame.
Future experiments will examine whether the hand position
is visually determined, or rather based on proprioception.
Our results may shed more light about the way information
from different modalities  (i.e. vision, ~touch and
prgpnoceptlon) are integrated to form the human body
schema.

A dual role for cAMP in regulating myelin phagocytosis
by microglia/macrophages
Makranz C.», Cohen G.'*, Reichert F.*2, Rotshenker S.:2
'Cell Biology, Hebrew University-Hadassah Medical
School; *Eric Roland Center for Neurodegenerative
Diseases, Jerusalem,
Microglia/macrophages play critical roles in CNS and PNS
injury and disease. One is the removal of degenerating
myelin by phagocytosis. Myelin deﬁeneratl_on occurs after
injury to axons and in autoimmune demyelinating diseases
such as multiple sclerosis and EAE. Degenerated myelin
inhibits axonal regeneration and further activates the
complement system to form membrane attack complexes
that disintegrate intact myelin and axons. The rapid
removal of degencrating myelin is vital, therefore, for
repair and for minimizing damage to intact myelin and
axons. In injury, myelin Ega ocytosis is mediated by
complement-receptor-3  (C IT%IA‘ C-1) and scavenger-
reﬁgptor-AI/II (SRAV/II). We examined the role of cAMP in
CR3/MAC-1 and SRAVII mediated myelin %gocy.tos.ls.
Elevation of ¢cAMP levels by 8-bromo-cAMP  (mimics
cAMP;, forskolin I\g(ctxvptes adenylyl cyclase to produce
¢AMP) and IBMX (inhibits phosphodiesterases that
hydrolyze cAMP) inhibited myelin phgtl%ocytpsls. Pertussis
toxin, which elevates cAMP levels by inhibiting Gi ngro;em
mediated inhibition of adenylyl cyclase, further inhibited
myelin phagocytosis. Gi protein coupled receptors may thus
up—regu?ate myelin phagocytosgs“gy inhibiting ade; 1;1
cyclase and consequently reducing cAMP levels. cAMP-
endent protein kinase A (PKA) mediates most of the
effects of gAMPA We tgus qxpec:lted PIE(AA .nu;ll;;)bmon g;
augment phagocytosis. rismgly, nhibition
B85 and PR Amibitor © %?ﬁle, inhibited  myelin
phagocytosis. cAMP activated PKA thus augmented myelin
;él}{lfoc sis. A dual role — augmentation and inhibition of
AC-1 and SRAVII mediated myelin phagocytosis ~
is thus suggested for cAMP. Such dual eftect could take
glace by cAMP acting in distinct cellular compartments; via
KA and as yet unidentified another target molecule(s).

In-context training prior to stress exposure reduces the
after-effects of the stressor: The role of brain derived
neurotrophic factor (BDNF)

Malka Y., Kozlovsky N., Kaplan Z., Matar M., Cohen H.
Ministry of Health Mental Health Center, Anxiety and
Stress Research Unit, Ben-Gurion University.,

Posttraumatic Stress Disorder (PTSD) does not deyelo? in
everyone exposed to a traumatic event. It is quite clear
today that exposure to the stressor alone is not sufficient to
trigger the disorders, and in fact a minority of those
exposed will go on to develop the full-blown clinical
conditions. Premorbid vulnerability and risk factors, are
under extensive study, both at the behavioral and molecular
levels. The aim of this study was threefold: to study the
effect of in-context_training &nor to stress exposure on
vulnerability and resilience in the development of acute and
long-term behavioral changes in an animal model of post-
traumatic stress disorder; to seek evidence for the
involvement of these molecules; and to address the question
whether circulating levels of corticosterone influence the
cxpression of the neurotro;lzhu_: factors. Rats were randomly
divided into 4 groups: 1) Trained rats in the Morris water-
maze for 2 days (8 inputs /day) to locate the hidden
platform (trained onl g ) Same as the first dgrou plus an
under-water trauma 2]0 seconds) the next day (trained +
stress). 3). Naive rats (Naive). 4). Naive animals that
exposed to under water trauma (Naive + stress). One day
after the trauma the rats were tested for behaviors
associated with PTSD, including anxiety-like behavior as
measured by the elevated plus-maze, hyperarousal as
measured in the acoustic startle response, and spatial
learning in the Morris water-maze. 24 hours later, the rats
were sacrificed and blood (for corticosterone) and brains
area (for neurotrophic factors) were collected. Our
preliminary results have clearly shown that in-context
spatial learning prior to underwater stress reduced the after-
effects of the stressor and reduced the postiraumatic stress
response in rats. Moreover, trained animals were less
aﬂ‘gctcd by the stressor than naive (but handled) animals.
}he roé(ei of brain derived neurotrophic factor will be
iscussed.



H'#othalamic beta-endorphin and the HPA axis in two
difterent genetic animal models of childhood depression
Malkesman Q.!, Braw Y.!, Maayan R>, Yadid G.!, Roth-
Deri I', Kinor N.!, Touati-Werner D2, Weizman A 2,
Overstreet DH.*, Weller A

‘Bar-lian University, Israel;, *Felsenstein Medical Center,
Tel-Aviv University, Israel, * University of North Carolina,
A consistent finding in biological chiatry is that
hypothatamic- imitari-adre.nal &}P.A) piyxis uﬁl};xcﬁon. is

tered in adults and children with major depression,
Recently, we found that juvenile rats from two different
depressed lines- the Flinders Sensitive Line (FSL) and their
controls, Sprague~Dawley (SD) rats, and the Wistar Kyoto
(WKY) line and their controls, Wistar rats, show
abnormality of the HPA axis. FSL juveniles demonstrated
significantly lower plasma levels "of corticosterone and
ACTH, compared to_their controls, while WKY  juveniles
demonstrated significantly higher plasma levels of
corticosterone and ACTH compared to their controls.
Experiment 1 asked if these two different depressed lines
have different basal levels in the hypothalamus of a
neuropeptide which has behavioral effects diametricall
opposite to those of ACTH - beta-endorphin. Experiment
examined HPA axis function of these two lines afier
chronic stress (-two weeks of social isolation). FSL juvenile
rats demonstrated significantly higher basal levels of beta-
endonighm and lower plasma levels of corticosterone and
ACTH after chronic stress, compared to their controls,
while WKY juveniles demonstrated similar basal levels of
beta-endorphin, and similar plasma levels of corticosterone
but lower plasma levels of ACTH afier chronic stress,
compared to their controls. Both depressed lines showed
sigmificantly lower levels of HPA hormones after chronic
stress compared to basal levels, while the control lines
showed stable unaltered levels of these hormones compared
to basal levels. These results suggest that both FSL and
WKY are genetic animal models of depression in
adolescent rats, exhibiting distinct abnormal patterns of the
HPA axis function at basal and reactive states.

Gene expression profiling of Parkinsonian substantia
nigra pars compacta; Alterations in ubiquitin-
proteasome, cell adhesion/cellular matrix and related

enes
E/Iandel S.A.

The Eve Topf and USA NPF Centers,Technion-Rappaport
Faculty of Medicine ; .

Gene expression proﬁluig of human substantia nigra pars
compacta (Sel\(lipc) from Parkinson's disease (PD) patients,
was examin qmplqyutlé high density microarrays. We
identified alterations in the expression of 137 genes, with
68 down regulated and 69 up regulated. The down
regulated genes belong to signal transduction, protein
degradation  (c.g. _ ubiquitin-proteasome  subunits),
dopaminergic _transmission/metabolism, ion transport,
protein  modification/phosphorylation  and  energy
pathways/glycolysis functional classes. Up-regulated genes
clustered miainly in biological processes involving cell
adhesion/cytoskeleton, extracellular matrix components,
cell cycle, protein modification/phosphorylation, protein
metabolism, transcription and inflammation/stress (e.g. key
iron and oxygen sensor EGLN1). One major finding in the
gresent study is the particular decreased expression of
KP1A, a member of the SCF (E3() ligase complex
specifically in the substantia nigra (SN) of sporadic
parkinsonian  patients, which may lead to a wide
impairment in the function of an entire repertoire of
roteins subjected to regulatory ubiquitination. These
indings reveal novel players in the neurodegenerative
scenario and provide potential targets for the development
of novel drug compounds.
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Activity-dependent neuroprotective protein regulates
neurogeninl: A novel gene important for neurogenesis
Mandel S.’, Amariglio N2, Jacob J.2, Rechavi G.2, Vulih
L', Gozes 1!
‘Dept. Cln.l Biochem., Sackler Faculty of Medicine, Tel
Aviv University, Tel Aviv 69978, Israel; :The Institute of
Hematology, The Chaim Sheba Medical Center, Tel-
Hashomer, Israel;
Activity-dependent neuroprotective ﬁ'otcin (ADNP) was
recently cloned in our laboramrg (J Neurochem 1999, 72,
1283; J Biol Chem 2001 276, 708). ADNP is a novel zinc
fingers and homeodomain - like %oﬁle containing protein.
In a previous study, mouse ADNP was shown to be
ex%ressed at E7.35 with gradual increases dunnTg
embryogenesis (Brain Res Dev Brain Res 2003 144, 3). To
assess the function of ADNP, knockout mice (KQ) were
established. Embl:%os lacking the ADNP protein were
shown to die at E9-E9.5, an embryonic stage at which a
series of major developmental events takes place. ADNP
KO embryos were impaired at the stage of neural tube
closure and brain formation. The current study was set out
to reinforce these previous findings while revealmi the
specific pathways through which ADNP operates. A 14000-
efrix gene array was used in order to compare gene
expression patterns of ADNP KO embryos to normal and
heterozygous littermates. Data was analyzed using the
Affymetrix web tools and the novel eggender and prima
software (Elkon et al. Genome Res, 2003, 13, 773)? The
data analysis enabled the I\ﬁ)m'tml deduction of a presumed
mechanism by which ADNP deficiency may cause lethality
as follows. The lack of ADNP expression resulted in a
dramatic down-regulation of a number of essential genes
such as neurogeninl and neuroD1 as well as genes that are
associated with neuronal development and activity, such as
galanin. Using non denaturin, Pprot/cm gel electrophoresis
we have now shown that ADNP may interact directly with
the neurogeninl promoter. As qeurc;ﬁc;:mnl has been
mtlmatelY associated in neurogenesls pathways (Geling et
al., Development. 2004 131, 1993) the current study places
ADNP as a key player in nearogenesis.
Acknowledgments: Professor R. Shamir, R. Elkon and H.
Linhart for their help in bioinformatics.
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Moduiation of the GABAeric system following prenatal

hylpoxla in mice; partial protection by magnesium

sulfate

%anc R, Gershtein M., Hallak M.+, Huleihel M.>, Golan
12

1\Dept of Developmental Molecular Genetics, Fac of Health
Sciences, BGU. *Zlotowski Center for Neuroscience, BGU,
3 J:t of Immunology, Fac of Health Sciences, BGU, *Dept
of , Soroka Medical center.;
Fetal low brain oxygenation is associated with increased
risk of fetal brain damage. Loss of GABAergic neurons was
demonstrated, in particular following perinatal asphyxia
and anoxia in rats. A mp‘lhlylactlc treatment is maternal
loading with MgSO4 (Mg). We have previously shown that
Mg partially prevented the fetal damage induced
hypoxia. Here we examined components of the GABAergic
system in brains of adult mice prenatal hypoxia ((P -
7h of 9%02, 3% CO2 on E17) and the interaction of Mg
qutreannent (4h Mg 75m §1) with the hypoxic effect.
sing IHC we show that PH did not modify the immuno-
reactivity to  glutamate-decarboxylase  65/67 (GAD,
expressed in inhibitory cell soma and synapses) in the
primary motor cortex (M1) region. However, whe:
combined with Mg an increase in GAD was observed in
layers 2-3 of M1. In contrast, the number of Parvalbumin
(P‘{’) cells in layers 2-3 of M1 was decreased by PH (73%
of control, P<0.01), this effect wasﬁprevented by treatment
with Mg. In layers 5-6 of M1, PH had a stronger effect:
reduced number of PV cells to 45% (P<0.01). In these
layers Mg did not protect against cell loss but enhanced the
effect of PH as indicated by reduction in PV cell number to
20% (P<0.01). In _the hippocampus PH did not affect the
expression of GAD in the CA1 and in the hilus, though the
number of PV cells in the hippocampus was reduced to
45% (P<0.01) of the control mice. This was not prevented
by Mg (44%, P<0.01). When the effect of Mg alone was
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tested we found an elevation of GAD in M1 layers 4-6
(P<0.05) and the hlepocampus (P<0.01, compared to
control. In contrary, PV cell loss was observed in M1 layers
4-6 (P<0.01) and the hippocampus §P<0.01). Our_data
indicate that hypoxia in loss of PV cells without
affecting GAD. Lack of effect on GAD could suggest that
hypoxia induced an increase in inhibitory Asly'naps'es to
compensate for the PV  cell loss. ternatively,
differentiation of other types of inhibitory neurons may
facilitated.

Neuroprotective influence of plasminogen activator
during CNS inflammation.

Maravi-Pinto Y.!, Ironi-Tur Sinai M.}, Grigoriadis N2,
Higazi A?, Akkawi S.%, Brenner T

Dept. of ﬁeurology Hadassah Medical Center, Jerusalem,
Biochemistry Hadassah Medical Center, Jerusalem,
sAristotle University, Thessaloniki Greece,

Multiple sclerosis (MS), a demyelinating disease of the
central nervous system (C.ng, is charac
perivascular infiltrates contatning auto reactive T cells and
macrophages. Extracellular proteases such as plasminogen
acﬁvqmrq%PA) and matrix metalloproteinase (M )E}ay a
role in tissue remodeling and response to r:ixlll,ury. the
present study we tested the role of PA in axonal and myelin
damage during CNS inflammation in experimental
autoimmune encephalom elmiugAE the latter being the
animal mode! used for MS studies. EAE was induced in
mice lacking tissue PA l&tPA -/-), urokinase PA (uPA -/-
and uPA receptor (uPAR -/-). ooexix‘a&mison to the wil

type group, all knockout (ko) mice exhibited more severe
neuro o%cgl function, tPA -/~ mice displaying most
severe clinical symptoms. The extent of demyelination and

axonal loss correlated with aggravated clinical outcome. T-
cell reactivity towards the encephalitogenic peptide MOG
35-55, was reduced in ko animals whﬂe.macrophpfe
re: were enhanced. The urokinase derived peptide,
A6, that blocks the interaction between uPA and its
receptor, markedly inhibi encephalitogenic  T-cell
reactivity. Our results indicate that the PAs system is
involved in axonal and myclin damage occurring during
EAE in CNS tissue. Accordingly, we suggest that the PAs
system may be a potential target for treatment of CNS
inflammatory and demyelinating disease.

The Posner Spatial Orientation Paradigm as an
gxégﬁnation of Lateralized Striatal Dysfunction in

Maril S.!, Hermesh H.>2, Gross-Isseroff R.2, Tomer R.:
‘Dept. of Psychology and Brain and Behavior Center, Haifa
University, *Geha Mental Health Center; *Sackler Faculty
of Medicine, Tel Aviv University,

The frontal cortex and striatum have consistently been
proposed as possible sites of dysfunction in OCD, based on
converging evidence including neuroimaging studies
emphasizing abnormalities in neural loops oonnectm%these
areas. There is increasing evidence attributing OCD to
lateralized CNS pathology, but research is inconsistent with
respect to which hemis is preferentially involved, and
in what manner. The present study employed the Posner
spatial orientation paradigm, which has used to study
lateralization in psychiatric and neurological cases, in an
attempt to examine patterns of lateralized dysfunction in
OCD. Seventeen OCD patients were compared with ten
healthy controls on reaction time and asymmetry measures
derived from the paradigm. Comparisons were also carried
out after subdividing the patient group based on
demographic and clinical data, to examine relationships
between task [perfqnnance and specific characteristics of
OCD. Control subjects responded significantly faster to
targets in the left visual ficld than to those in the right,
while in OCD patients this asymmetric pattern was absent
or reversed, in line with earlier suggestlons regarding
lateralized pathology in OCD. The lack of asymmetry was
¥osmvely correl with obsession severity, particularly
or aggressive and sexual obsessional content, supporting
recent findings relating different symptom dimensions to
distinct pomEonents of fronto-striato-thalamic circuits
involved in OCD. The altered pattern of asymmetry was not
related to medications influencing the serotonergic system,

sug%esat:gs that one or more chemical systems additionally
implice in OCD are more directly related to the
lateralized deficits. The relevance of the dopaminergic
system is discussed, based on the nature of its involvement
in the modulation of attention.

The infralimbic prefrontal cortex is required for
consolidation and reconsolidation of object recognition
memory
Maroun M.!, Dudai Y 3, Akirav 1.2
The Brain and Behavior Research Center, University of
Haifa, Haifa 31905, Israel 'Dlefl. of Neurobiology,
Weizmann Institute of Science, Rehovot 76100, Israel;
Consolidated memory could regain susceptibility to
consolidation blockers upon its reactivation. This process of
destabilization and the ensuing restabilization of reactivated
long-term memory is termed reconsolidation. It has been
shown that both consolidation and reconsolidation rem
protein synthesis, but it is not yet known how similar thes:
processes are, in terms of molecular, cellular, and circuit
mechanisms. Here we aimed to examine the role of
in ffmlti,mblc cortex (IL) in consolidation imd reconsolidation
of object recogmtion mem involving spontaneous
explor%tory behavior of the rat. We found ﬁmt the protein
synthesis ~inhibitor anisomycin and the N-methyl-D-
aspartate (NMDA) receptor antagonist D,I-2-amino-3-
phosphonovaleric  acid * (APV), ‘infused in the IL
unmediately following the recognition training phase,
resulted in failure to discriminate between the old and new
object 24 hrs later. This indicates that the drug treatments
have di consolidation of the recognition task In
contrast anisomycin and APV to the IL had no effect on
short-term memory. We also found that anisomycin and
APV infused in the 1L immediately following reactivation
of the memory trace by brief reexposure to the learned
objects, resulted in failure to discriminate between the old
and new object 48 hrs later. Thus, the drug treatments have
disrupted reconsolidation of lon;tgl-lterm recognition memory.
The present findings show for the first time that the IL 1s
necessary for long-term consolidation and reconsolidation
of recognition memory, that ses  are
dﬁ;lpeqdent on protein  synthesis and DA receptor
ction.

PRS-211,375, a novel CB2 selective cannabinoid a*onist,
with neureprotective effect in thre animal model of MS
Meilin S., Margalit R., Richstein A., Weksler A.,
Berckovitc Y., Amselem S., Avidor B., Yacovan A., Bar-

Joseph A., David P.

Pharmos itd, Kiryat Weizmann 76326 Rehovot Israel,
Numerous studies report that cannabinoids have beneficial
effect in the treatment of neurodegencrative diseases.
Cannabinoids have two identified receptors, the CBI
receptor located in the central nervous system, and the CB2
receptor, exgressed by immune cells. PRS-211,375, a
?\\\‘Keuc CB2 sclective cannabinoid receptor agonist
cyeBped by Pharmos, was tested for its effect in 3 EAE
animal models for MS. The models were: (i) MBP induced
acute EAE in rats; (ii) PLP induced remitiing relapsing
EAE in mice; (iii) MOG induced progressive EAE in mice.
PRS-211,375 60 mg/kg administered PO after the clinical
signs occ i.c. as treatment), reduced the clinical score
induced by MBP by 1 point as compared to vehicle control
(2.5+0.3 vs. 1.540.2, 1p<0.05). PLP resulted in 3 rel -
remitting %pelrsodm reatment with 60 mg/kg of PRS-
211,375 after the first relapsing event postponed the
initiation of the second relapsing event bly 5 days and
reduced the scverity of this event (0.8+0.1 vs. 0.3+0.1).
Finally, PRS-211,375 treatment resulted in inhibition of
MOG ‘induced EAE progression in a dose dependent
manner. Daily administration of 40 mg/kg and 60 mg/kg
completely stogaped discase qro ion.  Taken
together, these data show that PRS-211,375 administered
PO, as treatment was hlghli' beneficial in cont:rollm%‘iEAE
progression in three animal models. This suggests highly
therapeutic potential of PRS-211,375 in the treatment of
MS patients.



Subthreshold cross-correlations between cortical
neurons: A reference model with static synapses

Melamed O.*», Gilad S.?, Henry M2, Wulfram G2,
Magnus R.>

\Weizmann Institute for Science, Rehovot, 76100, Israel,
*Brain Mind Institute, Swiss Federal Institute for
Technology, Lausanne, Switzerland,

The structure of cross-correlations between subthreshold
]éotentlals. of neocortical neurons was recently examined.
haracteristic  features included broad widths and
significant peak advances. It was suggested that dynamic
synapses shape these cross-correlations. Here a reference
model 1s developed comprising leaky integrators with static
synapses. Subthreshold correlations are derived analytically
or two_different forms of synaptic input: steady drive and
ﬁlopulgtlons bursts. For the latter case the model captures

e widths seen in experiment. However, the model could
not account for the peak advance. It 1s concluded that
models with static synapses lack the necessary biological
details for describing cortical dynamics.

Slow and sustained oscillations emerge in a network
with dynamic synapses

Melamed O.'#, Silberberg G.2, Markram H.2, Tsodyks M.!
‘Weizmann Institute for Science, Rehovot, 76100, Israel,
*Brain Mind Institute, Swiss Federal Institute for
Technology, Lausanne, Switzerland ;

Emergent neocortical oscillations have been broadly
studied, both experimentally and theoretically, for their
ability to convey information. However, the mechanisms
that induce sustained oscillations in neural microcircuits are
still largely unknown. Using a f;nn%gate model to represent
interconnécted excitatory and inhibitory populations with
constant external inputs, 'we showed thaf activity dependent

pses give rise to slow and sustained oscillations in the
network. We found that the dynamic mechanisms of the
syn;?sqs determine  the frecfuen . and shape of the
oscillations. Networks with slow C(Um;cscale of seconds)
facilitating synapses %enqra.te population burst activity.
When fast (hundreds of milliseconds) facilitating synapses
are incorporated, the networks "generate sinusoidal
synchronized activity at higher frequency. These results
suggest a novel role Tor facilitating synapses in shaping the
oscillations in neocortical neural circuits.

Reﬁional disturbances in axonal integrity are involved
in first episode schizophrenia: Evidence based on high
b-value diffusion weighted imaging

Mendelsohn A !, Bleich M.:, Assaf Y.!, Pianka P.!, Cohen

Y., Strous L., Hendler T.
‘The L-E-G Institute for Functional Brain Irngin , Tel Aviv
Medical Center and Tel Aviv University ; *Sc oo? of
Chemist?/, Tel Aviv University, Tel Aviv, Israel, *Be'er
Yaakov Psychatric Institute;
Accumulating evidence is pointing to disturbed neural
connectivity as _source of brain abnormality in
schizophrenia. Diffusion tensor imaging showed decreased
anisotropy in various whitec matter regions, suggesting
reduced ‘orgamization along some white matter tracts.
However the physiological significance of these findings is
not clear. Recéent works uSing high b-value diffusion
imaging have shown that this” method might be more
reflective of white mauelrm{)adxpph siology as it relates to
intra-axonal water. Six first episode sympiomatic paranoid
schizophrenia tl]l:mtle,nts and five healthy subjects underwent
MRI scan with a high b value diffusion imaging protocol.
Image histogram of the high b value images from the
acquired brain volume revealed a decrease in the values
corresponding to white matter, indicating loss of white
matter volume and integrity in the 'schlz?&}lrcmc group.
The three peaks, corresponding to white matier, gra%_matter
and CSF, were extracted via s%qctral analysis, exhibiting a
lower peak in the schizophrenic group (t=3.5,
¥<0.01). Ret%lon of interest blind analysis of both groups
ound that these white matter changes originated mainly
from superior and middle frontal gyri, revealing a nearlil
significant _difference in_left frontal regions (t=-2.12,
p=0.06), while no such effects were seen 1n fibers of the
superior temporal gyrus and occipital arcas. These results
su&ﬁest that white matter damage measured by high b value
DWI is a pathological brain marker in s_chlzolphrema that
can be detected n the individual patient level. Brain
atrophy has been shown in previous studies in frontal and
temporal regions. We show, however, that white matter
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damage is more evident in frontal areas. This finding
suggests disturbed connectivity of fiber bundles reaching
the PFC, presumably involved in early stage brain
abnormalities in schizophrenia.

What does it take to make a stable taste memory?
Merhav M., Rosenblum K.

Deﬁt. of Neurobiology & Ethology, Center for Brain &
Behavior, University of Haifa, 31905.;
We are interested in understénding the process of memory
consolidation. For this purpose we use a taste learnin;
model. Using the Condition Taste Aversion (CTA%
ﬁxaradlgm and latent inhibition of CTA (LI), we learn about
e properties of this labile phase. Using Latent Inhibition
aradigm we find that an input of 10 or 15 ml of saccharin
1% creates LTM and reduces significantly the aversion
level to saccharin. (A volume of 15 ml causes a bigger
reduction than a volume of 10 ml does). However, smaller
volume of 5 ml of saccharin 0.1% does not create LTM
Following the definition of sub-threshold taste input we
tested the hypothesis that strong mﬂn will facilitate
memory consolidation of a weak input. Indeed, an input of
5 ml of saccharin 0.1% (weak H"F]’\l/i which normally does
not create LTM, did create L reduced the aversion
level to saccharin) when an input of 10 ml NaCl 0.3%
(strong input), was given 30 min before it. Additionally,
when we increase the time interval between the two mputs
up to 5 h, there is no reduction in the aversion level to
saccharin. Qur results are in accordance with {
electrophysiological results  known = as tziggmg
gﬁot_h,esw. Key words: Consolidation, CTA, Latent
bition, Tagging hypothesis.

A new platform to study the molecular mechanisms of
exocytosis
Mezer A.', Nachliel E.', Gutman M.}, Ashery U
‘The Laser Laborat(i‘r{y for Fast Reactions in Biology, Dept.
of Biochemistry, Tel Aviv University ; *Dept. o,
eurobiochemistry,Facuity of Life Stience.
University, Tel Aviv, Israel;
The exocytotic process in neurons and neuroendocrine cells
consists of a sequence of reactions between well-defined
proteins. In the present study, we have, for the first time
created, a comprehensive kinetic model that reconstructs
the physiological process using a standard chemical kinetic
formafism. The interactions between the synaptic proteins
were transformed into differential rate t:3uatlons that, upon
their integration over time, reconstructed the experimental
signal. The model can perfectly reconstruct the kinetics of
exocytosis, the calcium-dependent priming and fusion
processes and the effects of genctic manipulation of
aptic proteins. The model suggests that fusion occurs
from two parallel pathways and assigns precise, non-
identical synaptic protein complexes to the two pathways.
In addition, it provides a unique opportunity to study the
dynamics of intermediate _Frotem complexes during the
fusion process, a possibility that is hidden in most
experimental gzstems. ‘We have used the Genetic Algorithm
analysis to achieve high level of accuracy and to find a
single global minimum, over a multi dimensional parameter
space. Our study demonstrates that complex 1qloi1ical
processes can be mathematically modeled and gain high
predictive power, up to the level of serving as rescarch
tools. It is our intention to expand the model from the level
of a comprehensive descri;}y]tlop of the whole exocytotic
process, to the level of cell physiology.

s; el Aviv

In vivo two-photon imaging of newborn neurons in the
adult mouse olfactory bulb

Mizrahi A ¢, Lu J., Feng G, Katz LC.»

‘Dept. %é\/l‘eumbiology, ke Univ. Med. Ctr., Durham, NC
27710 .; tHoward Hughes Medical Institute;,

As a consequence of adult neurogenesis the olfactory bulb
(OB) receives a continuous influx of newborn neurons well
into adulthood. Although general features of neurogenesis
have been described, how newborn neurons intercalate into
adult circuits, their rates of generation and climination, and
the factors controlling their survival remain enigmatic. To
visualize the dynamics of adult neurogencsis, we developed
a strategy combining genetic manipulations and in vivo
1ma%ng that enabled us to image the development of
newbom neurons into the adult OB. We produced a line of
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transgenic mice expressing green fluorescent proteins
(GFP% driven by the Thy-1 promoter. This new line
expressed GFP in a subset (g 7%fof periglomerular neurons
(PGNs). These GFP-labeled PGNs comprise a range of
phenotypes _including GABA, dopamine, calbindin and
calretinin, GFP expression levels are relatively weak but
individual cell bodies can be readily imaged using in vivo
two-photon microscopy. Time-lapse anafysis of PGN cell
bodies §n=150, 3 mice) over several weeks reveals a
detectable, but low, neuronal turnover rate of ~2%
per/month. While new neurons appeared and older ones
disappeared, the number of PGNs remained constant. This
approach provides the first dynamic view of the actual
appearance and disappearance of neurons in the
mammalian central nervous system.

On The Significance of In Vivo Observed Patterns in
Membrane Potential Dynamics During Spontaneous
Activity of Cortical Neurons.

Mokeichev A., Aloni R\, Barak O., Lampl L
'Dept. of Neurobiology, Weizmann Inst. o Science,
Rehovot, 76100, Israel

Several studies report existence of recurrent patterns in
cortical activity.It has been suggested, that information is
propagated by precisely timed sequences of synchronous
activity (Abeles et al."1993), but there is a controvers

regarding the stochastic nature of theses events (Oram et al.
1999). A recent in vivo study reports existence of repeating
motifs during long(10 — 70 min) cortical intra-cellular,
recorded spontancous activity (lkegaya et al. 2003).
Following up Ikegaya et al., and using the same similarity
index (SI), we er analyze the nature of observed
repeating motifs during spontancous activity of single
neurons In rat barrel cortex. These preliminary results are
based on several patch-clamp intracellular, high resolution
recordings of neurons in a lightly anesthetized rat. All
recorded traces showed to have repeating patterns to
different extents. Using a Bayesian formulation, we
quantified the degree to which patterns are found in a
recorded data. Our analysis shows that the probability of
finding a pattern is much affected by slow changes in
membrane potential ics. To test this. further, we
produced a surrogate data, with the same power spectrum
as recorded data but phases of frequency components being
random. This procedure has its own limitiation since
original data contained spikes which introduced high
frequ;cncg components,. As we expected, surrogate data
contained a significant portion of repeating motifs, but less
than observed in original data. These findings indicate that
power spectrum of neuron’s electrical ~activity, and
especially slow components of the power spectrum, can
account for a significant portion of the above chance level
SI scores observed in spontaneous activity. However,
further investigation is required for better understanding the
nature of recurrent patterns during spontaneous activity of
cortical neurons, and their relation to power spectrum and
spiking behaviour.

In-vivo stud{ of coupled neural/synaptic dynamics in an
autonomously learring neural network
Mongillo G.!, Romani S.2, Curti E, Amit DJ.#
'Dottorato di ricerca in Neurofisiologia Dip. di Fisiologia
Umana, Universita’ di Roma 1, Rome, Italy; *INFM, dip. di
Fisica, Universita' di Roma La Sapienza, Rome, Italy,
*Volen Center for Co;n]glex Sﬁ’stems, Brandeis University,
Waltham MA, USA; *INFM, Dip. di Fisica, Universita’ di
Roma I, Rome, and Racah Institute, Hebrew University,
Jerusalem;
We study the behavior of a spike-driven long-term plastic
synapse model embedded into a recurrent network of
fiplkmg neurons. The resulting coupled neural/synaptic
ynamics enables the network to dynamically store and
recall a set of randomly coded stimuli, following training,
in which the set of stimuli is repeatedly presented in
random order (stimulus-delay) (Mongillo, Curti, Romani,
Amit 2004). The dpattems of neural activity exhibited by the
network before, during and after training reproduce most of
the details physiologically observed in-vivo (Shadlen &
Newsome 1998, Erickson & Desimone 1999). The syqa%se
is_characterized by an internal, bounded analog variable
with time constant ~ 10ms. The dynamics of this variable is

driven by presynaptic spikes and coincident postsynaptic
degolaﬁzatlon evels. Long-term stability is ensured by a
reitesh mechanism. The resmnnﬁegi‘ashmty mechanism is
biologically realistic, producing to
experimental in-vitro protocols of long-term plasticity. A
network of spiking neurons with thesc %{réapsm displays in
vivo-like patterns of neural activity. plastic synapse
behaves so that: I. In absence of external, relevant
stimulation, the accluired sgmpnc structure persists over
very long time scales; 2. Upon stimulation, it produces
long-term plasticity, on short time scales ( ~ 100ms), within
the activated synaptic populations: High pre- and
postsynaptic emission rates produce LTP, high pre- and low
postsynaptic rates produce LTD. It endows the network
with "a stable, Hebbian leaming process. We study the
dependence of the long-term plasticity dynamics on the
characteristics of the stimulus response (average emission
rates, time course, synchromzauong, and on the statistics of
firing times (CV).

Supported by Grant
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Precise fidelity of human auditory cortex neurons
during cinematic stimulation

Mukamel R.’, Arieli A", Hasson U.?, Malach R, Fried 1.+
lD%pt. of. Neurobiolo%), Weizmann Institute of Science,
Rehovot 76100, Israel, *Center for Neural Science, New
York University, New York, NY 10003, USA; *Division of
Neurosurgery David Geffen School of Medicine at UCLA,
Los Angeles, Cal[lﬁ)rnia 90095, USA; *Tel-Aviv Medical
Center and Sackler School of Medicine, Tel-Aviv
University, Tel-Aviv 69978, Israel,

Cortical neuronal activity is high‘lg variable even under
tightly controlled stimulation para . Previous studies
in th¢ monkey have found the level of this variability to be
on the same order of magnitude as the respomse itself.
Therefore in order to reach sufficient signal-to -noise ratio
numerous repetitions of the same stimulus are needed.
Hence, it may be inferred, that during complex and
continuous natural stimulation this variability may even be
accentuated. Here we report that surprisingly, single neuron
responses recorded in the human temporal lobe during
exposure to a popular movie, manifested a highly
reproducible stimulus-locked modulation, with average
correlations above 0.5. This reproducibility was apparent
even when qan. two repetition of the movie were
compared. This high fidelity was partlcqlarlg striking in
human auditory cortex where the correlation between first
and second movic presentation reached as high as 0.8.
A_lthouﬁh it may appear that such high fidelity implies
highly Iinear relationship to the acoustic stimuli, in fact the
neuronal responses appeared hxghl! non-linear showing
Elarticular selectivity for spoken words and musical phrases.

terestingly, the high fidelity of the neuronal responses
was expressed only at temporal windows of 300 msec and
higher. These results reveal precise reproducibility of single
neuron responses across repeated presentations ‘of natural
stimuli, but also suggest a imit of “temporal graininess” of
the neural expressed by human temporal lobe neurons.
Funded by ISF center of excellence, an Edith C. Blum
Foundation grant and by NINDS grant.

Development of dendritic spines in the rodent anterior
cingulate cortex is modulated by prenatal stress
Murmu M.S.:, Bock J.!, Weinstock M.z, Salomon 5.2,
‘Bram K
\Dept. Zoology/Developmental Neurobiology, Otto von
Guericke University Magdeburg, ‘Djpt.P armacology,
Hebrew University Medical Center, Jerusalem, Israel,
Studies in rodents and non-human primates demonstrate
that maternal stress during pregnancy dramatically
influences fetal brain development, resulting in behavioral
and endocrine abnormalities. In humans, prenatal stress is
belicved to be a risk factor for developmental
gsychopa_ﬂlologles, such as schizophrenia and depression.
tudies in prenatally stressed animals revealed altered
emotional reactivity, anxiety, depressive-like behavior and
deficits in cognition, leannn%fand memory, however, very
little is known about the elfect of gestational stress on
synaptic development in the limbic system. Based on
grcwous behavioral studies (Weinstock, Stress 5: 167-176
002), our objective was to investigate the effects of



gestational stress on the development of synaptic networks
m the prefrontal cortex of rats and to clarify if the presumed
synaptic changes can be prevented or reversed by postnatal
treatments such as daily handling of the offspring during
the first 10 postnatal d:gls. By using the Golgi-Cox stainin;
technique we quantified the density of spine synapses an
dendritic length of pyramidal neurons in the anterior
cingulate cortex (ACd) in male pups of the following
experimental groups: i) prenatally-stressed (PS), ii) PS +
postnatal handling, 1112)&a‘1've confrols, iv) naive controls +
postnatal handlu(li% ) data indicates changes in the
density of dendritic spines on basal dendrites and
alterations in the length of apical dendrites between PS
{)ups and PS pugs, which were handled. Alterations in the
ength of basal dendrites were found in PS rats, compared
to naive controls. The results of this study provide the first
evidence that prenatal stress and handling interferes with
the development of cortical dendritic spines and dendritic
i'gwﬂm These synaptic changes mjglll]t be causally linked to

behavioral abnormalities, which have been described
after prenatal stress and handflng.

Supported by DF(G/SFB426.

Are protein alterations in schizophrenia due to early
environmental insult?

Nadri C.», Agam G.**, Belmaker RH »

‘Psychiatry Research Unit, Faculty of Health Science, Ben
Gurion Universirly of the Negev, *Mental Health Center,
Beersheva, Israel;,

Both genetic inheritance and perinatal environmental insult
contribute to schizophrenia manifestation. Recent studies of
the etiology of schizophrenia concentrate on the genetics of
aberrant brain proteins or on epidemiological retrospective
studies of environmental insults. Little is known concerning
the biological and physiological processes, such as
morphological changes, neural transmission and_signal
transduction, that mediate the environmental contribution,
The neurodevelopmental hypothesis of schizophrenia
Strlgg_ests that an ecarly hfe brain maldevelopment,
predisposed and/or acquired, manifests the pathophysiolo
of schizophrenia later in life. Possible non-genetic ris!
factors_for aberrant neurodevelopment are viral infection.
starvation/malnutrition, stress, premature birth and perinatal
hypoxia. A strategy to study the contribution of perinatal
insults to schizophrenia is by induction of a risk factor in an
animal model. We chose to address the search for
etiological factors of schizophrenia bly combining the two
distinct approaches that domunate the fiterature, namely, the
role of ﬁenetlcally aberrant brain proteins and perinatal
insult. We are focusing on four distinct rat models for
schlzc;phrema and assessing brain levels of six proteins that
were found to be altered in empiric studies of postmortem
brain from schizophrenic patients. We hypothesize that the
alterations in the levels of some of these proteins may
reflect the  contribution of environmentar insults to
schizophtrenia rather than genetic factors of the disorder.

Speech Intelligibility & Binaural Interactions: Effects of
Stimulus Familiarity, Stimulus Similarity & Set Size
Nahum M.', Rokem Az, Nelken L'*; Ahissar M.»»
‘Interdisciplinary Center for Neural C or;l!mttation, Hebrew
Universi?). Jerusalem 91904, zDegt. of Psychology,
Hebrew University, Jerusalem 91905, *Dept. o
Neurobiology, Hebrew University, Jerusalem 91904,

The magnitude of the contribution of binaural interactions
o sPec;ch. intelligibility, as measured by the Binaural
Intelligibility Level Difference (BILD), is not well
understood, and, in contrast to speech detection, has even
been cstimated as marginal. We reasoned that the
nggnitude of BILD may depend on stimulus characteristics
and asked whether factors such as stimulus familiarity,
inter-stimulus similarity and set size affect identification
thresholds of speech in noise, under diotic vs. dichotic
conditions. We tested 25 subjects under 8 different
identification conditions that mampulated familiarity of the
stimulus set (digits versus pseudo-words), similarity
(changes in a single phoneme or in all phonemes) and set
size (2 or 10 words). We a 0phed an ada(lf)tiv.e procedure to
measure thresholds for 80% correct identification when
noise was in-phase in the two cars, and stimulus was either
in-phase or anti-phase. BILD is the difference between
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these  thresholds. Identification thresholds depended
significantly on all tested factors. Thus, highest thresholds
were found for Iar§est set, minimal familiarity, and
maximal similarity (10 pseudo-words). The dominant factor
for lowering of the threshold was similarity, while set size
(2 vs. 10) was the weakest factor. On the othcr hand, the
magnitude of BILD depended only on inter-set stimulus
similarity, with no effect of set size or familiarity. Very
small BILDs were found when stimuli were dperceptually
similar (~3dB), whereas up to 9dB were found when word
pairs were very different. Taken together, our results show
that all 3 factors examined affect absolute identification
thresholds of speech in noise. On the other hand, the benefit
of binaural cues may be rather small, as previously
documented in the literature, depending on the structure of
stimulus set. Surprisingly, however, quite large binaural
effects were found when stimulus set consisted of words
that differed along multiple perceptual dimensions.

Cholinergic modulation of inflammatory and
autoimmaune responses

Nizri E.!, Adani R?, Haim M2, Gabi A2, Brenner T
L nhnrato%of Neuroimmunology, Dept. of Neurology,
Hadassah Medical Center, Jerusalem; *Division ofgy
Medicinal Chemistry, IIBR, Ness Ziona,

Various immune cells possess muscarinic and nicotinic
cholinergic receptors as well as acetylcholinesterase
(AChE). Down-regulation of pro;Vinflammatory cytokine
production by activation of 7 nicotinic receptors was
recently nofed in macrophages. These observations
prompted us to examine the cffect of cholinergic up-
regulation (CURE) on CNS inflammation using various
AChE inhibitors. CURE induced by EN101 (anti-sense of
AChE mRNA) ameliorated clinical and pathological
sErnEtogns of experimental autoimmune encephalomyelitis
& AE) in mice. Clinical improvement was accompanied by
ecreased ex-vivo reactivity of encephalitogenic T cells.
Similarty, EN101 decreased human T-cell reactivity toward
mitogens and TNF-£\ &roductlon, whereas, IL-10
production was unaffected. We have examined the efficacy
of bifunctional compounds containing nonsteroidal anti-
inflammatory drug (NSAID) and CURE moiety
(pyridostigmine, AChE inhibitor), in EAE model in mice
and obtained a significant reduction in clinical symptoms
and T-‘liym%mcxv)tes reactmi}r. The bifunctioonal
compounds IBU-PO and IBU-PD_(Ibuprofen Octyl (or
Decyl) Pyridostigmine) were tested in vitro in lymphocytes
and  asfrocytes and inhibited dose-dependently at
micromolar levels production of inflammatory mediators
(nitric oxide and prostaglandin E2). The contribution of
each component of the bifunctional compound to the
attenuation of inflammation was evaluated. It was noted
that both moieties could suppress lymphocyte reacnvxt%r_ toa
lesser extent than the bifunctional compound. Thus,
bifunctionals _act synergistically compared to their
components. Inflammatory mediators production was not
affected by AChE inhibitors alone yet bifunctional
compounds augmented the anti-inflammatory effect of the
NSAID moiety. Our data are consistent with anti-
inflammatory activity elicited zl:ly the ChEl moiety only
when it resides in the bifunctional molecule.

Features of Human Movement Imitation

Noy L., Flash T.

Dept. of Computer Science and Applied Mathematics,
Weizmann Institute of Science, )

Human movement imitation is a complicated phenomena
involving a transformation from perceived to executed
movements. What are the features of movement that are
being extracted and used in this transformation? We
developed a novel experimental scheme to tackle this
uestion using virtual movements. Two setups were
3eveloped along this scheme for arm and finger movement
imitation, Using these setups, we investigated the
hypothesis that observed movements are automatically
mapped to the corresponding motor representation (the
“direct matchin%l’ hypothesis). We tested the ‘direct
matching’ hypothesis by manipulating the orientation of
observed movements, using several forced-choice tasks. In
these tasks subjects had to perform one of two movements
(for example lifting the index or the middle finger), as
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qpicklel as possible, in response to the same movement of a
virtual hand. We found an orientation effect (longer
reaction-times for stimuli that are further rotated from the
executing hand) in some tasks (c.g lifting one of two
fingers) but not in others (¢.g. opening or closing of the
hand). Based on these resuits, we claimed that in forced-
choice imitation tasks subjects do not map observed
movement into _own movement repertoire. We
hypothesized that subjects extract simple, task-related
features of the movement, for example, the appearance of
the movement on the left or the right sides, in order to
choose the appropriate reslponsp. By introducing another
task, where subjects had to lift cither their left or right arms
in response to movements of a rotated human figure, we
managed to directly contrast the two accounts for the
transformation from perceived to_executed movements in
forced-choice imitation tasks, and to provide support for
our task-related features account. Our results question the
validity of using forced-choice tasks in behavioral (Brass et
al., 2000) and IMRI (lacoboni et al., 1999; Koski et al,
2003) studies of imitation.

Are voltage—gated calcium channels volume-regulated
ion channels?

Nussinovitch 1., Ben-Tabou De-Leon S., Blotnick E., Ben-
Zee

v G.
Dept. of Anatomy and Cell Biology, Hebrew Universi
MeIa’Iical School, Jerusalem 91 Igglsmel; v

fon chmmogls v;ere originally dfﬁned ga;a:cd,ordmh g ‘tlo thtgé’r
mamn mode of gating as, voltage- -gal
mechano-gated and volume-regulated iongaghaﬁnels.
However, studies in recent years have demonstrated that
ion channels may be gated, or regulated, by more than one
modality. For example, it is well established that the
activity of calcium channels can be regulated by a variety
of ligands (neurotransmitters, G-proteins, protein kinases
etc). In tion, recent studies have pointed to the
possibility that voltaﬁg;lgated. calcium  channels  are
osmosensitive or mechanosensitive, We examined the
possibility that voltage-gated calcium influx may be
regulated by alterations in cell volume. Our studies have
shown that voltage-gated calcium influx in pituitary cells is
suppressed by osmotic induced cell shrinkage, and
augmented by osmotic induced cell swelling. In a series of
control experiments we ruled out the possibility that this
regulation of calcium influx, by cell-volume, can be
attributed to alterations in cell membrane surface area
(during cell shrinkage and swelling), to activation or
ipactivation of other ionic conductances or to changes in
access resistance. Additional experiments have shown that
this volume dependent regulation of voltage-gated calcium
channels stems from alicrations in the activity (NPo) of
calcium channels but not from changes in single channel
conductance. However, whether these changes in activity
stem from changes in o probability (Po), or from
changes in the number of channels activated (N), is stiil
unknown. Hence, our results suggest that voltage-gated
calcium channels in pituitary cells may also be considered
as volume-regulated 1on channels. The cellular mechanisms
unde_rli'm this regulation are unkmown yet. However, it is
possible that alterations in mechanical membrane tension,
or alterations in intracellular ionic strength, are involved in
this regulation.

Tracing the affective modulation of cognitive brain
activity with electrophysiological functional brain
imagin,

Of Eg and Pratt H.

Evoked Potentials Laboratory, Technion —Israel Institute of
Technology,

Rationale: An experimental paradigm was designed to
study the exact time course of the emotional modulation of
cognitive brain activity. Brain activity related to emotional
and cognitive processing has been anlcall‘iitmccd with
fMRI’s temporal resolution of seconds. In this study, the
time course of activation in the brain areas involved was
traced with millisecond temporal resolution. Methods: EEG
was recorded while 12 normal subjects performed an
auditory cued attention task, in which cues, in most cases
accurate, provided information on the appropriate response
to a subsequent target tone. Verbal distracters, administered

at_different times between the cue and the target in one
third of the trials, were first names. Distracters’ subjective
affective valence was assessed after the experiment using a
validated questionnaire designed for that purpose. Evoked
potentials to the mﬁf ets were averaged according to, the
gls_recedmg cue’s validity and the affective valence of the
listracter. Potentials were averaged across different onset
times of distracters, so that brain activity was locked in
time to the targets but not to the dxsgmggs. Brain sources
of scalg electrical activity were estim time frame by
time e, for the 800 ms after target onset, using
LORETA, Statistical comparisons were conducted in order
to assess the effect of the distracters’ affective valence on
brain activity to the following tones. Results: Brain

yonse to fargets was enhanced following distracters with
subjective _affective valence, compared to neutral
distracters. The distinct activity pattern involved prefrontal
cortex, sccondary auditory cortex and limbic system
association areas, d g on the subjective emotional
significance of the preceding distracters. S :
Processing of neutral tones was modulated by
subjective emotional S:Emﬁcanqe of preceding distracters.
Exact time course of the associated unique brain activity
was characterized.

Endocannabinoid Signaling Regulates Bone Mass.
Ofek O., Karsak M, Fogel M.}, Wright K, Tam Y.,
Gabet Y, Birenboim R, Attar-Namdar M.:, Shohami E 2,
Mechoulam R.°, Zimmer A¢ and Bab I+
‘Bone Laboratory, The Hebrew University of Jerusalem,
Jerusalem, Israel ; *‘Dept, ofPharmacology, The Hebrew
University of Jerusalem, Jerusalem, Israel ; *Dept. of and
Medicinal Chemistry, The Hebrew University of Jerusalem,
Jerusalem, Israel ;, *Dept. of Psychiatry, University of
Bonn, Germany, sUniversity of Bath, UK,
Endocannabinoids si via G-protein coupled central
CBI and peripheral "B2 cannabinoid receptors. Altho
both receptors were discovered more than a decade ago,
glhysmlogic function of the CB2 receptor remains ure.
ere we report the presence of CB2 receptors in trabecular,
diaphyseal and MC3T3 El osteoblasts as well as
osteoclasts. Reminiscent of post-menopausal osteoporosis
in humans, the skeletal phenotype of CB2 deficient mice,
which are otherwise normal, is characterized by a low
trabecular bone mass, corti ansion and increases in
bone formation rate and osteoclast number. To extrapolate
these findings to the human scenario, we performed genetic
association studies in a case-control approach typing single
nucleotide polymorphisms covering a region of about
kb. We found a highly significant difference of allelic and
genotypic distributions, strongly arguing for a causative
myolvement of this locus with human osteoporosis. In line
with the low trabecular bone mass (}’ of CB2
knockout mice we found that HU-308, a specific CB2
agonist, stimulated dose dependently the number and
activity of primary and MC3T3 E1 osteoblastic cells. Using
the same dose range, HU-308 also restrained osteoclast
differentiation of bone marrow derived mo . Most
importantly, HU-308 attenuated ovariectomy-induced bone
loss mainly by inhibiting osteoclast number. Collectively
these results “assign a skeletal regulatory role for the
endocannabinoid system and offer a new molecular target
for the diagnosis and treatment of osteoporosis.

The metabetropic glutamate G-protein-coupled
receptor mGluR3 is voltage sensitive.
Ohana L., Parnas 1., Pamas H.
The Otto Loewi Minerva Center for Cellular and Molecular
Neurobiology, Hebrew University, Jerusalem,;
G-Protein Con;pled Receptors (GPCRs) comprise the largest
superfamily o ins in mammalians and tpla; a key role
in signal uction processes. In spite of G CRseX)cmg
transmembrane proteins they are not considered to be
voltage sensitive. Recently it was shown that the
muscarinic tor is voltage sensitive. Here we
examine whether a metabotropic glutamate receptor, a
GPCR, exhibits volta%:: senstl}tllvxty. sing fresh gliat brain
aptosomes we show that ~presynaptic glutamate
?gcneptors bind glhitamate in a voltage degdent manner,
Namely, Depolarization reduces the maximal binding of



3H]Ghu. Pretreatment of the ptosomes with Pertussis
oxin (PTX) reduced the [3Hs]}énl?1 binding altogether and
geaﬂy diminished its voltage dependency, indicating that
e voltage de%endeqt binding could be attributed to PTX
sensitive metabotropic glutamate receptors. We used the
heterologeous expression system of Xenopus oocytes to
directly studaf the properties of mGluR3, a presynaptic
receptor, and a member of the mGluRs of group IL
mGluR3-mediated potassium channel currents were used to
assay the activity of the receptor. We found that the
apparent affinity of mGluR3 toward glatamate was reduced
upon depolarization. We ruled out the possibility that the
voltage sensitivity resides in steps that are downstream to
the activation of the mGluR3 lg glutamate. Our cumulative
results are compatible with the notion that the mGluR3
exhibits, by itself, voltage sensitivity. In addition, the
fraction of the high affinity receptors was ngniﬁcanqu
reduced in oocytes that did not overexpress Galpha. This,
together with the abolishment of the voltaﬁgx ependent
binding in syneptosomes, in the presence of indicates
that the voltage sensitivity may reside in the retgmn that
couples to the G-protein. Furthermore, analysis of the time
course of mGluR3-mediated K+ currenis reveals that
depolarization affects the Koff of the receptor.

Representation of magnitude in parietal cortex from
quantity to number and back

Qrlov T.!, Hochstein S.2, Zohary E.»
‘Dept. of . Neurobiology, Sitberman Institute of Life
Sciences; *Interdisciplinary Center for Neural
Computation, Hebrew University, Jerusalem;
Numbers are represented in symbolic (Arabic & verbal) and
analog magnitude format Reflecting these formats,
different, partially overlapping, representations are found in
parietal cortex (PC; enc ¢t al, 2003). How are
continuous guanutm, such as size and luminance, encoded
in the bramn? It has been hypothesized that a single system
in PC represents both the above-mentioned non-symbolic
analog numbers and an abstract code of continuous
quantities. This system is seen as a high-level magnitude
estimator that produces the abstract value of a scaled
magnitude and makes this value available for the cognitive
or executive system. We tested a first prediction of this
hypothesis: that this region should res| 1o a quantity
value (e.g. object size) irrespective of the modality that
senses it (vi or somatosensory), when the valué is
readout by the hand movement system and re-represented
in terms of a correspond:;é% litude of gmfﬂ?ﬁ'hke
finger movement. We aggh a block-designed | test
(1.5 T, EPI). Three subjects evaluated the size £mam
condition) or surface texture com;'g;? of different objects
;ﬁesent visually or explored haptically with the left hand.
en, by uniformly moving their right thumb and index
finger on the surface of a textured sheet, they either
indicated the size of the object (%nam condition) or
compared the sheet texture with that of the object (control).
We obtained differential fMRI signals (main condition
minus control) in left intraparietal cortex and the superior
parietal gyrus, areas overlapping the analog number
representation. These preliminary %ata support the above
hypothesis, that a single system represents both analog
numbers and continnous quantities.
Supported by a Center of Excellence grant from the Israel
Science Foundation and a Igrant from the National Institute
Jfor Psychobiology in Israel.

3D-reconstruction and quantitative ultrastructural
ch?tracterization of novel spines in hippocampus
cultures

Ovtscharoff jr W.!, Goldin M.2, Helmeke C., Pilpel Y 2,

Segal M.?, Braun K}
'0tto-von-Guericke University, Institute of Biology,
Magdeburg, Germany, Dept. oﬁNeurobiology’I%
Weizman Institute of Science, , Rehovot, Israel,
Light-, confocal laserscan (CLSM- and electron
microscopic_studies 1n intact animals and cell cultures
Helmeke, Ovtscharoff jr et al., 2001, Cereb. Cortex,
1717, BraunN Segal, 2000, Cercb. Cortex, 10:1045;
Poeggel et al PNAS 2003, 100:16137 ) revealed that earl
stress can alter the densng?l of dendritic spines in prefron
cortical and hippocampal areas. In order to identify the
cellular mechanisms for this synaptic plasticity a spine-
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odug:inegt rotocol in cultured hippocampal neurons
?aoldm a}) 2001 J Neurosci. 21:186) was used to measure
changes of size and shape of new and old spines.
Fuw ore, presynaptic st es on novel and “old”
?mes were characterized. Single neurons, transfected with
FP were immunostained and embedded for electron
mlcroscogy. CLSM analysis revealed that a
1.5240.10"spines per 10um dendritic segment (n=18 cells),
0.9410.08 (62%) were “old’ spines, i.c. spines which were
found at the beginning and at the end of
experiment, 0.58+0.05 were novel spines, and 0.193:0.03
%me.s/lOgm were lost ¢ g the experiment. A
identification of the spine-producing neurons in the
ultrathin sections the images of serial sections were taken
with a2 CCD camera to the electron micros
LEO 912. After alignment of scrial sections using S
software, some mneurons and se&ments _were 3D
reconstructed using IGL software and "3D Studio Max". As
result we found that the ratio of novel spines with/without
aptic structure was 60%/36 %, i.e. the majority of
novel spines was contacted by at least one présynaptic
structure. The ratio of "old" spines with/without presynaptic
structures was 55%/45 %), mdlggggﬁ)that a little more tha
half of the a%re-exwung spines r le functional synaptic
structures after the spine-creating protocol.
Sugmlgged by a grant from the VolkswagenStiftung to MS
and KB.

Brain activation of dominat vs non dominat band areas
during linguistic activity - an fMRI study
Paiti D.*», Hadar U.!
\Psychology Dept., Tel Aviv university.; *The Wohl Institute
Jfor Advaned Imaging, Tel Aviv Sourasky Medical Center.,
In this study we wish to investigate the connection between
language functions and the motor system by comparing the
dominant and non-dominant hand areas ang_#:gmstw
activity. We present here prel results seven
-handed native Hebrew speakers that were scanned in a
1.5 T GE scanner during two experimental sessions. The
first experiment was comprised of motor and linguistic
tasks within a biock designed experiment. Motor tasks
included simple movements of right and left hands for all
subjects and simple movements of right and left feet for
three of the subjects. The linguistic task co of a
covert association %enpratnon to a given noun. We used the
g movement periods in order to
he primary motor areas of the hands and feet and
then examined the relative neuronal activity (BOLD signal
change) in these regions task.
Across subjects, the ti
increased si, ) 5 erence was
not significant for the right and left feet. In the second
experiment the same subjects were asked to listen to a story
for 6 minutes. Based on the regional definitions from the
first experiment we correlated between the time courses in
the motor areas and the time course in broca’s area
throughout the story. The results showed that the right hand
area was significantly more correlated with broca’s activity
than the left hand area, but no such difference was observed
for the feet areas. These results suggest that the neuronal
mechanisms related with language functions and hand
manipulation may share a common neuronal system.

Endocannabinoid 2-AG Exerts Neuroprotection
Through NF-kB Inhibition and Downregulation of
Proinflammatory Cytokines

Panikashvili D.*2, Mechoulam R.?, Shohami E.!

‘Dept. of . Pharmacolggy, Hebrew University, Jerusalem,
Israel; * ﬁt. of Medicinal Chemistry and Natural
Products, Rebrew University, Jerusalem, Israel ;

We reported that closed head injury (CHI) in mice causes a
shar[: elevation of brain 2-arachidonoylglycerol (2-AG)
levels, and that exogenous 2-AG reduces brain edem:
infarct volume and h&gocamg)al death and ::t:‘frov
clinical recovery after CHL 2-AG robustly reduced CHI-
induced disruption of the blood brain barrier (BBB) at 4h,
and abolished the 3-4 fold increase of NF-kB
transactivation, at 24h_after CHL Proi:ﬁlammatﬁi‘y
kines such as TNF-a, IL-1b and 1L-6 are known as NF-
inducers. TNF-a is_also one of the major promoters of
BBB disruption after CHI. CHI was caused to Sabra mice
and mice were sacrificed at 2 timepoints after 1_111'1“18 2 and
4 hours. Total RNA was extracted and RT-PCR was
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performed. We checked proinflammatory cytokines profile
at 2 and 4h after CHI using RT-PCR. b-actin served as
house-keeping gene and cytokines expression was
evaluated against b-actin. TNF-a  was undetected in
untreated animals and CHI caused to massive release which
was partly inhibited by 2-AG treratment at 2h but not at 4h
timepoint: 113.43 vs. 84.15. IL-1b level at 2 and 4h was the
same and 2-AG caused to decrease of IL-1b level at 4h:
12422 vs. 103.52. IL-6 level at 4h was higher than at 2h
and 2-AG treatment led to decrease in IL-6 level at 4k
94.01 vs. 67.06. Conclusions: TNF-a, IL-1b and IL-6 levels
increase short time after brain injury in mice and this
subsequently lead to BBB disruption and NF-kB
transactivation. All these detrimental effects inhibited by
endogenous cannabinoid 2-AG.

Is visual extinction a natural consequence of spatial
neglect? Evidence from contrast detection experiments

Pavlovskaya M.**, Soroker N.'2, Barnea A%, Bonneh Y.
‘Loewenstein Rehabilitation Hospital, Raanana; *Sackler
School of Medicine, Tel-Aviv University, Tel-Aviv, *Dept.
of Neurobiology, Brain Research, The Weizmann Instifute
of Science, Rehovot,

Cases in which a unilateral spatial neglect (USN) patient is
able to detect the stimulus on the negl side when
presented unilaterally, but fails in the case of bilateral
stimulation, are termed "extinction”. This extinction effect
is very common in USN patients, and has a large impact on
their ‘everyday life, but its relation to the main neglect
syndrome 1s ﬁgorly.undersm. Here we asked whether the
extinction effect is a specific property of the USN
ome, or alternatively it is due to the low saliency of
e stimulus presented on the le makuég the extinction
effect a natural consequence of neglect. Three brain-
damaged patients with USN and 4 normal controls were
given a detection task usgg Gabor patches presented on a
computer display with different eccentricities. Following a
contrast calibration stage where we measured the detection
threshold at each side, we set the stimulus on one side at its
contrast detection threshold, and used multiples of that
threshold on the other side. We then tested performance on
a stimulus detection task with interleaved trials of unilateral
and bilateral simultaneous stimulation (BSS). Both USN
patients and controls showed extinction during BSS, ie.
made more errors in detecting the weak stimulus when one
side was set at contrast threshold level, thus compensating
for possible attenuation due to USN, However the patients
and controls differed n their sensitiyity to the contrast level
of the extinguished stimulus. While a 1.5-fold increment
eliminated extinction for the controls, a 2.5-fold increment
was needed to release a stimulus from extinction in the
USN patients, We conclude that the extinction effect in
contrast detection is, in part, a natural consequence of the
low saliency of the stimulus on the neglected side, but is
more severe for the patients, suggesting an additional
extinction-specific deficit. This extinction-specific effect
could be a robust measure and used for clmlcai>e diagnosis.

Binding of the Drosophila Gliotactin Intracellular Part

Paz A.'», Haviv H, Sussman JL.', Silman 1.2

Y hpt. of structural biology, Weizmann institute of science,
Rehovot Israel;, *Dept. of Neurobiology, Weizmann institute
of science, Rehovot Israel,

The Drosophila protein gliotactactin (Gli) is a single-pass
transmembrane ~ cholinesterase-like adhesion n%lcgule
(CLAM), which is necessary for glial ensheathment of
axons in the peripheral nervous system and for the
formation of the glal-based blood?nerve barrier. In glial
cells Gh co-localizes with the proteins Coracle and Discs-
large (Dlg) at the septate junction. The extracelular amino-
terminal ;lmrt of the protemn is 24% identical to Drosophila
acetylcholinesterase, but lacks the serine residue of the
catalytic triad (like other CLAMSs). The intracellular
domain of Gli (Gli-cyt) bears no sequence homology to any
known protein. Physicochemical studies show that Gli-c
is natively unfolded when exgrpsscd in E. coli. The four C-
terminal "amino acids of Gli constitite a type-I PDZ
domain-binding motif, Dig beloxﬁls( to the membrane-
associated guanylate-kinase (MAGUK) protein family and

contains three type-I PDZ domains, which are protein-
protein interaction modules. We postulate that Gli-cyt binds
to Dlg, through one of the latter?s PDZ domains and that
this interaction may result in induced folding of Gli-cyt.
Chromatographic and spectroscopic methods are being used
to study the Gli-cyt Dlg interaction.

Plasticity and complexity: A nearoscience modet for
sychiatry
eled A.
Bruce Rappaport Medical Faculty Technion, Israel
Institute o]p echnology. ;
Achievements in biological psychiatry reflect the consensus
that psychiatric mental disorders are brain disorders.
However, we do not have brain-related psychiatric
diagnosis. Without understanding the specific causes for
mental  disorders, their diagnosis is descriptive and
subjective, thus unreliable and deceptive. A model is
proposed for a neuroscientific-oriented definition of mental
disorders. Plasticity refers to all brain processes involved in
dynamic alterations within communicating neuronal
ensembles or networks, in the brain. Complexity refers to
certain formulations from system theories relevant to brain
dynamics. Plasticity processes are divided into three
based on time domams, 1) “developmental plasticity,” 2)
“tuning plasticity” and 3) “fast stabilizing plasticity.’ Each
€ O glastxclty is related to different complexity models
achieved by the brain. Mental disorders can be
reconceptualized as disorders of plasticity resulting in
disturbances of state-space brain configurations, matchin;
and neural complexities. The new neuroscience-orient
diagnostic system generates testable predictions rcgarding
diagnosis and treatments of mental disorders, which may be
the future science for psychiatry.

Synthesis and opener properties of novel derivatives of
-phenylanthranilic acid on recombinant KCNQ2/Q3
potassium channels and activity on cortical neurons
Peretz A.!, Gopin A2, Shamis M., Nachman R}, Shabat
D>, Attali B!
‘Dept. of Physiolo, &Pharmacololgy, Sackler Medical
School Tel Aviv University; *School of Chemistry , Faculty
of Chemistry Tel Aviv University,
The voltage-dependent M-type potassium current (M-
current) plays a major role in controlling brain excitability
by stabilizing the membrane C%?tcntlal and acting as a brake
for neuronal firing. The KCNQ2/Q3 heteromeric channel
complex was identified as the molecular correlate of the M-
current. Furthermore, the KCNQ2 and KCNQ3 channel
subunits are mutated in familics with benign familial
neonatal convulsions, a neonatal form of epilepsy.
Enhancement of KCNQ2/Q3 potassinom currents may
provide an important target for anti-epileptic dru
development. In this study, we synthesized nove
KCNQ%’;IQEI _chanmel  openers, derivatives of N-
henylanthranilic acid, using meclofenamic acid and
clofenac as primary templates. External application of
these molecules in the micromolar range results in
activation of KCNQ2/Q3 K+ currents, heterologously
expressed in Chinegse hamster ovary (CﬁO) cells. These
openers activate  KCNQ2/Q3 channels by causing a
leftward shift of the voltage activation curve by
markedly slowing the deactivation kinetics. SAR studies
revealed that the lp nacophore of the newly synthesized
N-phenylanthranilic acid series includes esters or secondary
amides derivatives with a terminal hydroxy group. Thus,
the novel molecules increase KCNQ2/Q3 current amplitude
at physiologically relevant potentials and lead to a
hyperpolarization of the resting membrane potential. In rat
cortical neurons, they inhibit both evoked and taneous
spiking activity. These derivatives of N-phenylanthranilic
acid constitute novel drug templates for the treatment of
neuronal hyperexcitability, xtrﬁti:udmg epilepsy, ischemic

stroke, migraine, and neuropathic pain



The role of LPA1 in formation of synapses among
cultured hippocampal neurons
Pilpel Y. and Segal M.
Dept. Neurobiology, The Weizmann Institute, Rehovot,
We studied the lysophosphatidic acid receptor-1 (LPALR)
genc which we found to be expressed endogenously in
cultured hippocampal neurons. Overexpressed GFP-tagged,
membrane-associated LPAIR accumulated in a punctate
manner over the entire dendritic tree and caused an increase
in dendritic spine density. About half of the spines in the
transfected neurons displayed distinct LPAIR puncta, and
this subset of spines was also substantially larger than
uncta-free, LPAIR transfected or control” GFP spines.
OFs uye)of LPA ltli{ tran;fectzd cells to Lrl:dA caused a rapid
<15 min) aggregation of receptors into endocytotic puncta,
which wcregghe% rapidk etrogrlzspo'rtmi along the dendritic
cytoplasm. Finally, while spontaneous miniature synaptic
currents were of the same amplitudes, they decayed slower
in LPA1 transfected neurons compared to GFP controls.
We propose that LPAIR can regulgte local morphological
plasticity of dendritic spines in cultured hippocampal
neurons.

Toward the isolation and characterization of the VIP
receptor that mediates neuronal survival
Pilzer 1!, Steingart R.A.}, Dangoor D.»>, Rubinraut S.2,
Fridkin M.?, Brenneman DE.:, Gozes 1!
Dep. l?f Clin. Biochem., Sackler Faculty of Medicine, Tel
Aviv University, Tel Aviv 69978, Israel, * Rpt. of Organic
Chemistry, Weizmann Institute of Science, Rehovot, 'L%mel;
sSec.on Dev. and Mol. Pharm., aborax;rby gf Dev.
Neurobiology NICHD, NIH, Bethesda, 0892, US4,
Vasoactive _intestinal neuropeptide (VIP) provides
neuraprotection through binding to high affinity receptors
on ghal cells that activate increases in the production and
release of survival promoting proteins. Three VIP binding
sites that belong to a subfamily of 7 trans-membrane-
{’_)Pannmg G protein coupled receptors have been cloned:
'AC1, VPAC2 and PAC1. PACI, while recognizing VIP
at a very low affinity, recognizes the VIP-related peptide,
1tmtar¥ adenylate ~ cyclase  activating polypeptide
?PACA ), at a very thh affinity. Six different splice
variants in the third cytoplasmatic loop of the PAC1 mRNA
were _isolated. An antisense oligodeoxynucleotide specific
for HOP2 (a splice variant of ACI}‘ ills neurons n cell
culture, and reduces VIP binding to glial cells. Thus, HOP2
is implicated in VIP-mediated neuroprotection (J Mol
Neurosci. 1997:9:211). The aim of the(yprment work was to
examine the affinity of the cloned HOP2 receptor to VIP
and its analogues. The PAC1 ¢cDNA was PCR-cloned from
rat cerebral a.strocf{tes and genetically manipulated to
obtain the HOP2 splice variant. It was then inserted into an
expression vector and transfected into COS-7 cells that
were used for 125I-VIP and 1251-PACAP binding assays.
Results showed that VIP and its agonist, Stearyl Nle17 VIP
gSNV) bound the cloned HOP2 PAC1 splice variant.
tearyf-Nemotensm6—11 VIP7-28(SNH), that potently kills
neurons, was found to bind HOP2 as ‘well. These results
support the hypothesis that HOP2 may be involved in the
neuroprotective effects attributed to VIP.
Sl;fport: ISOA, Gildor Chair, BSF, Neufeld award, ISF,
Allon Therapeutics.

Temporal properties of collinear facilitation

Polat U.', Sagi D.

Tel-Aviv University, Facugly of Medicine,Goldschleger Eye
Research Institute, Sheba Medical Center, *Dept. of
Neurobiology/Brain Research, Weizmann Institute of
Science, 76100 Rehovot. Israel,

Visual masking refers to impaired performance on a target
stimulus when a mask stimulus is presented for a brief
presentation time before, during or after the target
presentation. However, the threshold for contrast detection
mmproves when a target is presented with two collinear
flankers (Polat & Sagi 1993). Facilitation is found when the
tarfet is presented 51multaneousl¥_lw1th the flankers or with
a delay. FT anaka & Sagi 1998), Here we test the temporal
properties of lateral facilitation by manipulating asynchrony
of both onsets and offsets of the target and flankers. In the
experiments, the contrast threshold for a Gabor target was
measured in isolation or in the presence of two collinear
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Gabor masks using a 2AFC staircase method. Experiments
were carried out where the mask (60 ms) was presented
before (Forward Masking; FM, isi=60 ms), sxmultangquslz
(SM) or after the target (Backward Masking: BM, isi=6
ms). The results showed target facilitation, 0.15-6.30_log
units, (1) for simultaneous target and mask presentations
(Sﬂl\;llz with all durations tested, 60-320 ms, (2) when the
m receded the target (FM), but (3) not when the target
{)rece the masks (%M , where some suppression at 3
ambda was observed instead Additional experiments
showed that a sccond pair of masks presented after SM
(isi=60) cancels the SM facilitation. This pattern of results
mmplicates a 101‘15 integration time for lateral excitatory
effects. The results pomnt to the existence of a neuronal
network with slow excitatory processes that are activated
by low contrast inputs (target) and fast inhibitory processes
that are activated by high contrast inputs (flankers).
Presentation of the maskers afier the offset of the target
reinforces the inhibitory effects.

Generation of peripheral sensory-like neurons
generated from human embryonic stem cells

Pomp O.!, Brokhman 1!, Reubinoff BE.2, Goldstein R
‘Faculty 1(3{ LZe Sciences, Bar-llan University, Ramat-Gan,
Israel, *The Hadassah Embryonic Stem Cell Research
Center, Jerusalem, Israel

Human embr?'onic stem cells (hESC) are pluripotent cell
lines that hold out great promise for drug development
study of early human "developmental processes and
transplantation therapy. A number of recent studies have
shown that like mouse ES, human ES can be coaxed to
Kliodl.we cultures enriched in neurons/neural precursors.
ultiple culture techniques have been used for elicitin
neurogenesis from hESCs and several CNS cell types wi
potential clinical importance have been produced mcludin,
dopaminergic and cortical pyramidal-like neurons, spin
motonewrons and oligodendrocytes. However, for study and
treatement of pexg: eral neuropathies such as Familial
Dysautonomia (FD), it will be necessary to produce
peripheral neurons from HESC. hESC-derived human
sensory neurons could be useful for deyelog_xlr)xg in-vitro
models of and screening for drugs for treating FD and other
peripheral neuropathies. It is possible that eventually such
neurons could be used for cell replacement therapy in
patients who have significant sensory neuron loss. The
group of Sasai has shown that neurons are efficiently
mduced from ES of mice and primates when co-cultured
with the mouse stromal line PA6 (SDIA). They found that
SDIA, with addition of BMPs after a few days of culture,
induced a population of neurons from mouse ES expressin,
both peripherin (a molecule characteristic of neurons witl
geng eral axons, autonomic, sensory and motor) and
m3a, (a transcription factor characteristic of peripheral
Sensory neurons sma) ulation of CNS neurons)
izuseki et al Proc Natl Acad Sci USA. (2003) 100:5828-
3). Expression of this combination of markers is
characteristic almost exclusively of penﬂheral sensory
neurons. Rhesus monkey ~ES cells generated
peripherin+/Bm3a+ sensory neurons spontancously when
cultured with PA6, with BMP4 ennchl& for this phenotype
We here use a modification of the SDIA technique to elicit
sensory neuron-like differentiation from hESC.

The "what'' and "where'’ subsystems in human
olfaction: A full-brain study.

Porter J.', Sobel N.12#4, Zelano C.M.!, Mainland J.2,

Johnson B2, Bremner E2, Telles C.2, Young N.*, Khan R
‘Biophysics Graduate Group, *Helen Wills Neuroscience
Institute; *Dept. of Bioenﬁineering; “Dept. of Psychology,
University of California, Berkeley,

Although considerable evidence suggests distinct dorsal
and ventral neural pathways for processing ob{ect
identification and localization respectively (the so called
‘what’ and ‘where’ pathways) m visual and auditory
modalities, no test has been made of this bifurcation in
olfaction. We conducted an _event-related functional
magnetic resonance imaging (fMRI) study to dissociate
these functions in olfaction. The study consisted of two
major event types, ‘what’ events in which subjects were
asked to identify an odor as one of four alternatives, and
‘where’ events in which subjects were asked to determine
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whether the odor was presented from the left or right side.
Four odorants were used: rose (PEA), cloves (eugenol),
banana (amyl acetate) and vinegar (proprionic acid).

were generated by an air-dilution olfactometer and
delivered via a divided nasal mask with separate left and
n%llxt g:ntril ports. In addition to functional imaging data,
behavioral responses were collected as was 100Hz
continuous sampling of the air-flow rate in each nostril. As
a group, the 16 subjects were able to perform the
identification task for all four odors used. (proprionic acid
accuracy = 91.3 +/- 3.6%, p-value <0001, {-value =18.47,
eugenol, accuracy = 64.6 +/-4.7%, p-value<.0001, t-value =
8.413, amyl acetate accuracg = §2.3 +/- 3.8%, p-value <
.0001, t-value=14.92, and PEA accuracy = 59.9 +/- 5.9%,
p-valug < .0001, t-value=3.94). As a group the subjects
were also able to perform the localization task for three of
the four odors used. (proimonic acid accuracy = 86.4 +/-
3.7%, p-value<.0001, t-value=9.864, amy! acetate accuracy
= 63.6 +/- 5.7%, p-value <.05, t-value=2.38, PEA accuracy
= 63.5 +/- 4.0%, p-value <005, t-value=3.41, and eugenol
accuracy = 57.3 +- 5.2%, p-value =.18, t-value=I.40).
Contrast maps computed for the two comparisons show
task-specific activations within prev1ousl¥ identified ‘what’
and ‘where’ processing streams, namely in frontal and
parietal structures.

Morphing Memories through Continuous Asseciations
Preminger S., Sagi D., Tsodyks M.
Weizmann Institute af Science,
Storage of concurrent information into human memory
captures the context in which it is acquired and the
associations it has with stored memories. However, it is not
clear how the existing memories are affected, if at all, due
to sure to oomzxtuallK related stimuli. To study’this,
we designed a psychophysical training procedure on
humans that captures these association effects on memory
of faces. Subjects were trained to recognize a set of faces.
After the memories of the faces were confirmed by an
identification task, subjects repeated the identification task
on various faces, including a sequence of stimuli gradually
transforming between a pair of faces - from one memorized
face to another initially distinguishable face (morph
se&lugnce). For cach subject, this task was repeated in
multiple daily sessions on the same pair of faces. This
protocol led to a %radual change in identification of the
morph sequence by more than half of the subjects,
eventually resulting in wrongly rcmcmbe;mgl the two pair
faces as the same one and to an increase in their perceived
similarity. A critical parameter for this effect to take place
was the extent to which the subject initially distinguished
between the pair faces (faces that seemed very different
initially, stayed distinguishable; faces that were perceived
as different but more similar, eventually were remembered
as one). A similar procedure, with the exception that at
every session the morph sequence was presented in a
random order did not yield any significant change in
identification, recognition or similarity of the two pair
faces. These results show that long-term memory of
perceptual objects can be dramatically modified, up to the
oint where two different objects are remembered as one.
e show an attractor-based neural network model of
associative memory that supports this experimental result.

Neurofilament-light increases cell surface expression of
the N-methyl-D-aspartate receptor and prevents its
ubiquitination

Ratnam J., Teichberg V 1.
Dept. of I\feurobiolo%y, Weizmann Institute of Science,
Rehovot 76100 Israel,
The N-methyl-D-aspartate subtype of glutamate receptors
(NMDARs) “are_ among the selectively enriched, core
components of the dendritic spine post synaptic densities
(PSDs). The mechanisms of NMDAR targeting, clusterms
and anchoringl in_neuronal synapses are poorly understoo
but presumably involve their linkage to the postsynaptic
cytoskeleton. The neuronal intermediate filament protein,
neurofilament-light (NF-L), also a component of the PSD,
is among the cytoskeletal elements known to bind to the
cytosolic carboxyl-terminal tail of the NMDAR subunit,
R1L. In this study, we examined the role of NF-L in the
regulation of NMDAR expression and function in a

heterologous system. NMDAR subunits did not reach the
cell s ce when expressed singly in HEK293 cells, but
were readily detected when co-expressed, as measured by
surface  biotinylation, cell ISAs and _confocal
microscopy. Co-transfection of NF-L with NMDARs
however, resulted in a 20% increase in the surface
abundance of NR1 when compared to control transfections
of NMDARs alone, along with a concomitant increase in
NMDAR-mediated cytotoxicity. Investigating the origin of
this increase, we found that NR1 subunits are ubiquitinated
in HEK293 cells and can be co-immunoprecipitated with
transfected ubiquitin.  Ubiquitination of NRI was
significantly reduced by the co-expression of NF-L. These
results gest a sible means of stabilization of
membrane-bound NMDARSs via the interaction of the NR1
subunit with NF-L.

Support Contributed By The Israel Science Foundation.

Visual cortex activation in the blind is associated with
episodic retrieval success

Raz N.', Amedi A.**, Zohary E.»*

iNeurobiolo: Dept., Life Science Institute, Hebrew
University, Jerusaleml, *Interdisciplinary Center for
Iveural Computation, Hebrew University, Jerusalem;

There is accumulating evidence that the visual cortex is
adaptable when deprived of its original input. We recently
showed that the occipital cortex of congenitally blind
subjects is activated during tasks requiring verbal-memory
processes. Activation was found in regions corresponding
to retinotopic visual areas of sighted, including the
calcarine sulcus . No such occipital activation was
found in the sighted. One year later the same blind subjects
participated in a second fMRI scan, to study the
contribution of semantic elements and episodic memory in
the occipital activation. During the current scan, subjects
performed an episodic memory task, requiring them to
identify words that were originally presented in the first
scan. We demonstrate here that the magnitude of V1
activation during this task is correlated with online memory
performance. During the current scan, recognition-memory
performance differed significantly between two sets of
words due to extensive practice on one of the sets prior to
the previous scan. Across the blind, the better-remembered
set of words elicited greater V1 activation than words from
the poorly-remembered  set, although the semantic
components and the behavioral task were similar in the two
sets. This indicates that activation in V1 of the blind is
associated with long-term episodic memory, on top of
semantic processing as suggested previously. Furthermore,
within_the blind subjects, those who showed better
recognition-memory performance demonstrated greater V1
activation compared with the poorer performers. These
results suggest that in the congenitally blind; the posterior
occgpltall cortex (including V1) may be involved in episodic
retrieval.

Spatio-Temporal Aspects of Perceptual Visual

rouping under Inattention
;Rg_z/gcurk -Apfeld L. and Pratt H.
Evoked Potentials Laboratory, Technion,
Behavioral findings suggest that the attentional demands of

oy mgelgl color similarity depend on the complexity of
ae ormed configurations, This stlédgr compared event-
related potentials (ERPs), recorded from 22  scalp
electrodes, in response to displays with grouping into a
simple pattern (columns) and a more_complex shape
(triangle) under conditions of inattention. Fourteen subjects
performed a similarity judgment task concerning two
successive briefly presented central target displays.
Subjects were told nothing about the display backgrounds
that included the grouping patterns. Measuring the
influence of background organization on target Bl_d ents
replicated previous  behavioral findings. Difference
waveforms associated with columns or tna;llgle grouping
were obtained by subtracting ERPs to central targets onl
from ERPs to” the entire first display (targets wi
background). The early Nd1 and Pdl ERP components and
the Iérd2 component révealed larger amplitudes to columns
than to triangles at occipital, frontal and parieto-temporal
sites, respectively. Source current density estimations were
conducted by low-resolution electromagnetic tomography
(LORETA).” Columns and triangles” evoked similar



activation in some regions (BA 17, 19), and a column
advantage was found relatrve ly Iate m o ers gBA 20, 21
%Is) Several) regions tro m ted 2 l "and
ippocampus; were more s a va or columns
than for triangles thro tl%ely wever
processing trian| §1es reced d processing_ o cl
most reglons ol interest (BA 17 18,719, 21, 31 and
pocampus). Thus, comp: grorg dg into sha
grouping Into an onentatlon is assoc1 with_hi
activation in different brain areas albeit with an 1mt1ally
longer Iatemt:y Interestmgly this activation did not induce
awareness of the grouped p attem

Mapping descending pathwa ﬁ's related to atonia and
antinociception during anest esna

Reiner K., Sukhotinsky 1

Dept. :}[ Cell and Animal brolagy, Hebrew University of
Jerusalem, Jerusalem, Israel.;
barbltal into a

Mro;&g{fctron of Fmtn{)c tmetail of Y to 8
res region of rat brainstem, the ‘mesopon
tegmental ar%ésthesm area) mduces a general anesthesia-like
state, characterized by atoni tion and loss of
consciousness (Devor and Zaﬂrmd Pain OOl The use of
neuroanatomrcal tracers revealed that the MPTA has direct
pro ections to the spinal cord as well as projections to the
o-ventromedial medulla (RVM), an important relay
statron for spmal pain modulation. Since these two
athways may mediate the motor and sensory effects of
anesthetic a%ents it is important to characterize them in
ater detall, We mrcrm‘x]xﬁcted the tracer CTB (cholera
OXin b-chmnf into the RVM or the spmal cord a sev
rostrocaudal levels in order to retmﬁ
neurons that project to these € size and shape of
CTB-labeled neurons was _evaluated quannmtlvely usmg
the Neurolucida system MPTA neurons that prgga
spinal cord are signifi ¥ha neurons that proj ect
to the RVM, suggmtmg llr%hey represent distinet cell
opulatlons "It 1s unclear whether TA neurons
golect to different levels of the spinal cord are also
stinct, or whether individual neurons collateralize and
terminate throughout the length of the cord. With the aid of
a double retrograde tracing techni
microinjected mto one site, and ﬂuorogﬁtll, micromnjected
into a second, we established whether MPTA-RVM and
MPTA-spinal neurons constitute distinct populations, and
whether MPTA-spinal neurons have specific, localized
terminations or collateralize broadly.

Exposure to stress impairs extinction of fear
conditioning

Reizel H., Akirav 1.2, Maroun M.:

iThe Brain and Behavior Research Center, University of
Haifa, Haifa 31905, Israel ; *Dept. of Neurobwlogy,
Weizmann Institute of Science, Rehovot 76100, Israel;

Experimental extinction is the decline in frequency or
intensity of the conditioned resgonse following
withdrawal of reinforcement. Converging ev1dence
indicates that extinction of fear memory rgtlypulres plastlclty
in both the medial prefrontal cortex (
basolateral amygdala (BLA). Recent data show that
mPFC 1s critical for the inhibition of the responses
mediated b ea/ the amygdala and thus for its role in reducin
exaggerated fear responses. In the present study we aim
to examine the kinetics of fear extinction followin,
different number of pairings of the conditioned
unconditioned stimuli during condmomng To that end, rats
were exposed to 1, 3, or 7 paifings of toneandshock We
found that higher number of tone and Igamngs
resulted in more resistance to extinction of fear. Next we
aimed to examine whether exposing the rat to out-of
context stress prior to extinction training would also affect
the kinetics of extinction of fear. We found that animals
exposed to the elevated platform stress prior to extinction
training showed more resistance to ction compared
with non stressed rats. We suggest that exposure to
behavioral stress may impair extinction by reducing mPFC
input to the amygdala and concun' y increasing the
relative contribution of the amygdala. Our findings could
bear relevance to the potential mvolvement of extinction
abnormalities in anxiety disorders such as post traumatic
stress disorder, in which individuals show more resistance
to extinction.

49

Novel derivatives of GABA and typical anti-psychotic
ﬁents induce efficacy and diminish extrapyramidal
(ESP) effects in animal models

Rephaeli A', Gil-Ad 1%, Tarasenko 1.}, Zylbermann R.?,

Shpaisman N.*, Richman M., WerzmanA‘ Nudelman A.?
lLabormo ofPharmacolo FelsenstemMedical
Research Center, Tel-Aviv Dniversity, Petach Tikva ;
Laboratory of onlogwal Psychiatry, Felsenstein Medical
Research Center Petach Tikva, *Dep

t. of Chemistry, Bar
Hlan University, Ramat Gan, *Geha Mental Health Center,
Petach-Tzkva

inhibitory neurotransmitter g-aminobutyric acid
&GABA) plays a key role in varions psychmtnc diseases.
athogenesxsos lﬂ enia has been recently shown to
be associated with A deﬂclency in thebmn However
treatment w1th GAB mpered by poor BBE
penetrability. e this constraint, the novel
compounds AN-168 AN-218 and AN-187, that dxsplay
neuroleptic activity, were evaluated po on rats at equimolar
doses of typical neuroleptics for: a). catalepsy b blood
prolactin evels( and) mdefﬁgeyh model f
hetamine (AMP uc
eat:alamp was determined by the wallxguec{ bar mtty for 8 h
and sub-chromc catalepsy ‘wi casured 2 h A}F
administration dmly/3 weeks AN-168 AN-218 and
187 at doses of 0.5-9.5 mg/kg, induced no or mild levels of
cataleps¥ srgmﬁcanﬂy lower than those elicited by
typ:ca neuroleptlcs <<0.05). Animal weights
receiving a dose of henazing
(PER), were oonsrderably lower those of ratg treated
with ‘an equimolar dose of AN-168 or vehicle only,
suggestmgB the GABA~PER derivative possesses lower

‘pro levels increased 2 h after
adm\mstrahon of
ereaﬂer

PER or its derivatives and
2.5 g/kg) induced
h v1 manifested by increased climbin,

head movements in the rats, while ER agmmstered

po 1225 g 1.5 h prior to
acnvmes lea 1o sedation and catalepsy,
AN-218 at equxmolar dosee, reduced them to control
level In conelusron, AN-1 and AN~218 that were

efficacious in the AMP-induce model and
caused srgm lcamtty lower ESP sx eﬁ'eetm;orm constltu}e a
new type of neuroléptics an role in
therapy of schrzoph%ttlrna and r‘etigled dzl

Green tea polyphenol (-)-epigallocatechin-3-gallate
(EGCG) i m‘:!u{gs neur((lmu% via activation of PKC
pathway and promotes neurite outgrowth in PC12 cells

Reznichenko L., Amit T., Youdim MBH., MandelSA
Eve Topf an NPF Centers. Dept. of P armacol
Rappaport Famrliv acul;y of medwme Techmon
The neuropatho! enerative  diseases _is
asgociated with a gradual loss of neurons in the respective
e et () opspalioctiochin s palints
enol -3-

G) preventsponeygrooal cél? .gga%h caused by sge‘rreral
neurotoxms, both in vivo and in vitro. The resent tud&

10, determine the ne tective eﬁ‘ect of EGC
when it is admm:stered after the induction of cell damage
("neuroresc an ttempt to imitate a progressive
mode of dea PC12 oells were mmally subjected to
serum-starvation oondmons or a penod or 3 days
before admimstration of EGCG (0.1-10 mM) t‘or
days, Serum-starved PC12 retracted cell
bodies and processes in parallel to mcreased biochemical
apoptotic markers, with a mortality index ng between
1.5-17 folds over full-serum (FS) co tlons sqlteofme
hrgh percentage of cell death, particularly after ong-term

withdrawal, single or reggtmve administration of

EGCG (1 mM) 51%u rcantly attenuated cell death. The
neurorescue effect of bolished H (?retreamen
with protein kinase ¢ (PKC) mhlbrtor GF109203X (2.5
mM), suggesting the involvement of PKC pathway in
neurorescue by the drug. This is consistent with the rapi
(15 min) translocatlon of PKCo isoform to the cell
membrane in response to EGCG. The correlative neurite
outgrowth activity of EGCG on PC12 cells, as evidenced

sion of the 1cal differentiation marker
gowth associated prot nmgnconmbute as well,
its neurorescue ect _present that

have a itive 1mpact and
neurod rgnag’ratlve dlseaggss to retard or perhgglsg even
reverse the accelerated rate of neuronal degeneration.
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Interactions Between Sensory and Cognitive Abilities in
Early-Blind Individuals
Rokem A, Ahissar M.
Dept. of Psycholog., The Hebrew University of Jerusalem,
Several studies reported superior audi ception and
superior me_moryepl(r)x blind individuals. e;%er ﬁncggx are
mixed, particularly regarding cognitive abilities. In this
study, we show that the cognitive advantages may rely on
the “se advantage. We ecxamined the perceptual-
cogﬂ::;tlvc profile of early blind individuals and compared it
to that of sighted controls. We replicated findings that blind
individuals show advantage in auditory tasks of frequen
discrimination and in verbal short-term memory spans. To
assess whether their memory has a greater capacity in terms
of element number, or their sugler.lor spans_stem from
suggnor perception, we tested their threshold intensity
(80% correct repetition) for speech percgt;on (pseudo-
y‘vords) mmft and in nglgtsie, an? assessed their span undernwd
erceptual clamp” conditions intensity Yrese
.fgr. cach participant at his/her threshold level). Blind
individuals had significantly lower threshold levels in q}lllﬁ,
but no dlgeretlﬁ@ was f(;lund unger noisy conditions. ' s
suggests that their general speeci tion system 1s less
no%sgy, but in a ma%mer which docl’,):r ggtp stem from better-
tuned speech detectors. When memog' Ty spans are measured
under “perceptual clamp” no significant advantage was
found for blind individuals, indicating that they have no
superior memory per se. Taken together, these results
suggest that blind individuals” advantage in cognitive tasks
stems from superior sensory abilities. These, in turn, stem
from a quicter auditory s¥lstem for speech perception, and
not from finer tuned speech detectors.

The spatio-temporal organization of the climbing fiber
input to the cerebellar cortex
Rokni D.!, Yarom Y.
‘Dept. of neurobiology, Life science institute, Hebrew
university, Jerusalem, Israel, *Dept. of neurobiology, Life
science institute, Hebrew university, Jerusalem, Israel,
Optical imalging of voltage sensitive dyes combined with
standard _electrophysiological techniques was used to
characterize spatio-temporally the response of
cercbellar cortex to the climbing fiber input. Fluorescence
was measured by a 128 photodiode array from the in vitro
whole cerebellim preparation. The matter was
stimulated with a concentric electrode and both opticat and
electrical responses were measured simultaneously. This
sﬁmlx(liulauon occaﬁlonally evg:l:leld a typical cl_u;llbmg fiber
eld response and a oriented optical response.
In these cases the wﬁith ﬁ the y,arasagi‘tal?at;'ld of activity
was 300 im and its length was stimulus intensity dependant
ranging from 400 im to more than 1200 im, vity was
always synchronous ut the parasagital band with
an average delay of 1.5 ms. The average rise time was 8 ms
the average r duration (a% half amplitude) was
26 ms. These findings are in agreement with previous
morphological and electrophysiological analyses. The

characterization of the climbing fiber response cnabled us
to study the s;l).atlal distribution of the long term interaction
between the climl nputs, known

bina{ﬁber and tE‘s:\'allel fiber inputs, knoy
as cerebellar LTD. We found that conjunctive stimulation
of clu:xjgeuég fibers and Parallel fibers at a rate of 2 Hz for 50
s reducy s,}%rjnﬁcant y the responses to t‘;l)gmllcl fiber
stimulation. This reduction was confined to the area where
the two responses overlapped.

Chondroitin Sulfate Proteoglycan — a “SOS” Molecule
in CNS Repair

Rolls A., Avidan H., Schori H., Bakalash S., Cahalon L.,
Lider O., Schwartz M.

Dein‘. of Neurobiologu, The Weizmann Institute of Sciene,
Rehovot,

Chondroitin sulfate growoglycans (CSPG) inhibit central
nervous system (CNS) axonal regeneration, and their local
degradation promotes recovery. The assumptions
underlying our present s were that the increased
expression of CSPG, observed after ngury and
neurodegenerative disorders (e.g. Alzheimer’s disease), is
part of the self-repair mechanism. Accordingly, we
proposed that CSPG 1s needed for transient demarcation of
the lesion site as well as the induction and regnlation of the
local immune response and its degradation products

%enerated following its degradation with chondroitinase
BC), Participate in subsequent events leading to neuronal
repair. In the present study, we show that CSPG as an intact
molecule can affect both microglia and T cell. CSPG
induces microglia activation to a phenol that.supgorts
neuronal survival, and in synergy with IFN-y, it allows
microglia to acquire a ghenot);ge of an antigen-presenting
cell needed for the dialog with T cells. The degradation
mts of CSPG are thhly potent compounds that can
contribute to the local immune response, promote
neuronal survival and growth, and serve a neuroprotective
function in several in vivo models of neurotoxicity and
spinal cord injury. Our results suggest that CSPG, both in
its intact form and via its degradation products, plays a vital
role in modulation of the local immune r as well as
in CNS regeneration, and serves as an intcgral part of the
mechanism regulating CNS repair.

Learning in realistic networks of spiking neurons and
spike-driven plastic synapses
Romani S.', Mongillo G2, Curti E:*, Amit DJ*
INFM, dip. di Fisica, Universita’' di Roma La Sapienza,
Rome, Italy ;, *Dottorato di ricerca in Neurofisiologia Dip.
di Fisiologia Umana, Universita' di Roma I, Rome, Italy,
Volen Center for Col»;glex %tems, Brandeis University,
Waltham MA, ; “INFM, Dip. di Fisica, Universita’ di
Roma I, Rome, gnaf Racah Institute, Hebrew University,
Jerusalem;
We study by simulations a recurrent network of spiking
neurons comnected lplast;c synﬁeﬁ Synaptic efficacies
g:c?lay sgike-dnvm plasticity on short and long time
es. Short-term dynamics is driven by presynaptic spikes
and the fraction of available synaptic resources (Tsodyks,
Markram 1997). Presynaptic emission reduces the | n
of available resources, hence the symaptic efficacy.
Resources recover in ~100ms. Long-term dynamics 1s
dnven by ynaptic  spikes and poslt‘.?'napnc
depolarization (%usx et al. 2000% The synapse 1s Hebbian:
high ;;;%- a}nd pmmpnc emission rates cause LTP;th
re- ow -synaptic emission rates cause )
i ity is ensured by a refresh hant

i . To each stimulus corresponds a
randomly seegctedsubsetofneqrons,igvh&se mmssnomaaiws
enhan: on_ of the n;

Ry RO oy
stimulus. The repeated presentation of the stimuli belongg;ﬁ

to the training set (in random order) structures the netw
to the point of sustaining active mej for every on¢ of
thfgéiienhmcedd ulaﬁa:tlvx%m gxel g
selective neural n. The under] S C
ing is the result lasticify produced

structuring is the of the long-term p! n:malpm
by the stimulus dependent N of activity
experienced along training. No external intervention is
myolved at any stage. The patterns of neural activity
exhibited by the network before, during and after
reproduce most of the details of the corr observi
physiological phenomena. The robustness of the structuring
ormance is exhibited.

Supported by Grant

Intelligence, EEG alpha activity and contrast sensitivity
- The |gnagic'al number 10 viey

Rosenberg Y.!, Ahissar M.+*

'Imerdisczplim’vy Center for Neural Computation, Hebrew
University, Jerusalem, Israel, Dept. of Psychology,
Hebrew University, Jerusalem, Israel,

The magnitude of EEG waves at the alpha (~10 Hz) range
during rest and the Event Related Desynchronization
ERD) during visual and mental actlvg are known to

correlated with verbal intelligence. Previously in our lab,
a pesitive correlation was found between subéects
intelligence score and their contrast sensitivity (CS) to
10Hz Tlickers. Combining these two lines of research, we
now asked whether the mag(r:utude of alpha waves at rest is
correlated with behavioral CS tol0 Hz flicker. Our initial
ﬁndn;%s (n=9 students) show a significant correlation
(r=0.75, p<0.05) between the relative proportion of alpha
power and contrast sensitivity, Finding that alpha
magnitude is correlated with behavioral sensttivity, we now
asked whether we can mcrease alpha magnmtude at
rest by e to 10Hz flicker, Subjects passively
watched interleaved series of 2-sec flickers of 5 and 10Hz,



at both low and high contrasts, for 30 minutes durin%
which their EEG acfivity was recorded. Their behaviora
CS to 10 Hz flicker and their alpha magnitude at rest were
both measured before and after this passive viewing,
Preliminary results show larger ERD in the alpha band for
high compared with low contrast flickers during exposure,
and a tendency for an increase in relative alpha magnitude
at rest. These findings suggest that we can behaviorally
increase a person’s alpha power, and yield the challenging
question whether such an increase would impact the
person’s cognitive skills.

A Molecular Switch for Translational Control in Taste
Memory Consolidation

Rosenblum K.!, Belelovsky K.!, Elkobi A.', Nairn A.2,
Kaphzan H:

‘Neurobiology and Ethology Dept. Center for Brain and
Behavior, Haifa Universigl, Haifa.; *Yale University Sch.
Med., New Haven, CT, USA.,

In a variety of species r_ne:mori/1 consolidation following
different learning paradigms has been shown to be
d?endent on protein synthesis, However, it is not known
whether modulation of dprptem synthesis is a critical
component of the consolidation f)rqccss, not is the identity
of any protem(s) subject to translational regulation, known.
We report here that phosphorylation of eukaryotic
elongation factor-2 .(eEFzg, an indicator for translational
clongation attenuation, is correlated with input that
;I’{m uces taste memory consolidation in the relevant cortex.

¢ temporal pattern of eEF2 phosphorylation is similar to
ERKII activation and P7'0 6 kinase phosphorylation,
known to stimulate translation initiation, In addition, cEF2
increased phosphorylation and diCaMKII increased
expression during memory consolidation are detected in a
synaptoneurosomal fraction made from taste cortex. The
results suggest that increased initiation rate together with
decreased “elongation rate, durmfg memory consohdagon,
shift the rate limiting step of protein “synthesis from
initiation to elongation, to produce a local switch-like effect
in the expression of neuronal proteins.

Neurofibrillary tangles and a memory deficit in
transgenic mice expressing tau protein with two
mutations associated with severe dementia in humans

Rosenmann H., Grigoriadis N.2, Rozenstein L., Ben-Hur

T.:, Aviaham Y}, Berry EM.3, Ginzburg 1., Abramsky O.!
‘Agnes Ginges Center for Human Neurogenetics, Dept. of
Neurology, Hadassah U Hospital, Jerusalem; *Dept. (IJf
Neurology, AHEPA U Hosgital, Aristotle U of Thessaloniki,
Greece; *Dept. of Human Nutrition and Metabolism,
Hebrew U - Hadassah Medical School, Jerusalem; *Dept.
of Neurobiology, Weizmann Institute of Science, Rehovot,
Objective: To generate an authentic transgenic(tg) animal
model for tauopathy and Alzheimer’s disease(AD).
Background: While the amyloid plaques pathology has
been  intensively mvestl%ated in the last decade, the
neurofibrillary tangles(NT), the AD component which
correlates better with dementia, has only recently been
investigated in animal models. A few mutant tau tg animals
have been created recently, presenting NT with a clinical
phenotype varying from no neurological deficits at all, to
some late-onset behavioral deficits, and to non-AD
characteristic motor _deficits, including paraparesis.
Design&Methods: 1. We introduced, into the tg tan gene,
two pathogenic mutations{P301S;K257T} associated with
severe Phenotypes of tauopathy in humans. 2. We used the
original tau promoter, in order to express authentically the
tau protein and avoid neurological deficits not characteristic
to tauopathy or AD. Results: The tg-mice ﬁ]ener_ated by us -
express the human double mutant tau in the hippocampus
and cortex. At 6 months we detected argyrophilic
intracellular inclusions in neurons in the cortex and
hippocampus by Gallz_as-staimn_g. Presence of NT was
confirme bti; immunohistochemical- analysis. As early as
5-6 months the mice showed a cognitive deficit in the eight-
arm maze and morris water maze; with no irrelevant motor
deficits at-least till 18-months. Conclusion: We generated
mutant tau tg mice presenting NT in the cortex and
hippocampus, with an carly-onset cognitive deficit and
without any motor impairment. These mice provide an
apthegtw animal model for tavopathy and AD, within short
time-frames.
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Learning-induced reduction in predisposition for LTP:
a possible mechanism for protection against runaway
synaptic strengthening

Saar D., Barkai E.

Dept. of Neurobiology and Ethology and Center for Brain
and Beahvior, University of Haifa,

We studied the relations between learning-induced
modifications in the strength of synaptic connectivity and in
the threshold for LTP and LTD induction. Rats were trained
in an olfactory discrimination task to distinguish between
positive and neﬁauvq odor cues until they demonstrated
rule learning. Leaming-induced cellular ‘and molecular
modifications were subsequently studied in the piriform
cortex. Two types of cellular modifications appear one day
after learning’ enhanced neuronal excitability, which is the
result_of reduction in an intrinsic potagsium current (Saar
and Barkai, 2003) and reduced predisposition for LTP
induction (and increased predisposition for LTD induction).
This shift in the threshold for LTP and LTD is a
consequence of a changle.m the subunit composition of the
NMDA receptor, resulting in receptors with a higher
complement of the NR2a subunit protein relative to NiZ.b
(Quinlan et al, Leamning-induced synaptic
strengthening becomes apparent on the third day a!
traming, and is maintained by different mechanisms than
these alfecting LTP and LTD induction. Enhanced s_x{na ytic
release is indicated by reduced paired odll)ulsc_ facilitation
(Saar et al., 1999), ergost synaptic modifications in the
neuronal cable ‘properties are indicated by enhanced rise
time of the post-synaptic potentials (Saar et al., 2002), and
enhanced synaptic connectivity is indicated by increased
S{nne densify along dendrites of pyramidal neurons (Knafo
et al, ZOOB’. One possible function that learning-induced
molecular and physiological modifications in the NMDA
receptors may serve is protecting the neuronal circuit
agﬁgnst runaway .synag?c strengthening. Such protection is
achieved by razing the threshold for activity-dependent
synaptic enl Kar-mmr However, once an external stimulus
reaches this threshold, the information it carries would be
stored quickly and efficiently.

O, h

Hyperanxiety and memory deficits induced in rats by
prenatal stress are associated with a reduction in
synaptic connectivity in hippocampal and cortical
regions

Salomon S.!, Nachum-Biala Y., Bogoch Y2, Linial M.2,

Murmu M.S 5, Braun K2, Weinstock M.:

‘Dept. of Pharmacology, Hebrew University of Jerusalem,
Jerusalem, Israel, *Dept. of Biological Chemistry, Hebrew
University of Jerusalem, Jerusalem, Israel; *Dept. of
Zoology’ Developmental Neurobiology, Otto von Guericke
University Magdeburg, Germany,

Prenatal stress in rats has been shown to reduce
neurogenesis in the hippocampus and increase the size of
the lateral amygdaloid nucleus. These structural alterations
are associated with deficits in spatial memory, hyperanxiety
and depressive behaviour. The present study examined the
effect of gestational stress during the last week of gestation
in Sprague-Dawley rats on the len, density _of
dendritic spines, anid on genes related to synapse formation
and actiyity in tfle_ hlppocamﬁus and cortical areas in 21 day
old male offspring. “Spatial and episodic memorK/I was
assessed in adult littermates (3-4 months) by the Morris
water maze and object recognition tests, resagcuyely.
Dendritic morpholoanwas assessed bPr means of Golgi-cox
staining, and gene changes, by the Affimetrix mlcroarra%g
samples x 19,000 genes each), followed by RT-P
Prenatal stress caused a significant decrease in spine len;
and density in the orbifofrontal and anterior cingulate
cortex. In"the hippocampus, 2.4% of the genes were
markedly reduced, the largest group of which included
components of neurogenesis and synapse formation,
activity _ and trafﬁckm& such as complexin 1 and 2,
endophilin-1 and PSD-93/SAP90-associated protein-3. The
study shows for the first time that prenatal stress can
interfere with synapse formation in the hippocampus and
reduce synaptic  connectivity in the cortex. These changes
are present at the time of weaning and probably result from
altered neuronal programming of the foetal nervous system

maternal stress hormones like corticosterone.” The
structural changes in the hippocampus and cortex
ognult?hbutg to the deficits in behaviour and memory seen in
adulthood.
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The Significance of Impedance Profiles of Pacemaker
Neurons in Frequency ation of the Pyloric
Rhythm

Saraf-Sinik 1., Manor Y.
Dept. of Life Sciences and Zlotowski Center for
Neurosciences, Ben- Gurion University, Israel;

Autorhythmic neurons show impedance profiles that peak
at a frequency called the resonance cy, often close
to their intrinsic oscillatory frequency. When such a neuron
is embedded within a network 1t is subject to electrical and
chemical synaptic inputs which can affect the cycle
frequency. According to the _1m§edancq profile of the
neuron, inputs coming at certain frequencies will be more
important than others. Hence the impedance of a neuron
that participates in the production of a rhythm may be a
critical component of the mec by which” cycle
frequency is stabilized in the whole network. We examined
this question in the pyloric circuit of Homarus americanus,
which produces a robust oscillation (cycle frequency
fpyloric ~ 1Hz). We focused on neurons of the pacemaker
group, the pyloric dilator (PD) and the anterior burster SAB)
neurons. In the isolated neurons, we recorded the voltage
responses to intracellularly injected sine waves of different
frequencies. Since the responses to negative and positive
currents were not symmetrical, we_measured two different
curves for the impedance profile: Z-(f) and ZH{),
respectively. We found that the PD and AB neurons have
characteristic impedance profiles not shown lz any other
pyloric neuron: m the physiological range (f<3 Hz) Z-(f)
was almost flat; at low frequencies, Z+(f) increased with f
and peaked at fpeak=0.27+-0.12 Hz. At higher ﬁ'eqzuencies
ZH stmnﬁz decreased with f, decaying below Z-(f) at
£50.7+-0.2 Hz. Hence, at low frequencies, ZHf)>Z-(f) and
therefore depolarizatory inputs are favored over
hype:%olanzntory inputs; these relationships are reversed
for £0.7 Hz (N=22). Thus, we hypothesize that when cycle
ﬁ'e?uepcy transiently decreases below, or increases above,
fpyloric ~ depolarizatory (e.g., electrical coupling) or
h larizatory (e.g., chemical inhibitory) inputs are
differentially weighed such that the cycle frequency is
brought back to fpyloric.

Development and distribution of voltage-gated
potassium conductances in neocortical pyramidal
neurons :

Schaefer A T.!, Helmstaedter M.}, Sakmann B.,
Komgreen A+
14bt. ellph%siologie, MPI Med. ForschunF, Heidelbersg,
Germany; *Faculty of Life Sciences, Bar-Ilan University,
The seminal investigations of Hod%kin and Huxley (1952)
aved the road for exploration of neuronal excitability.
mderstanding the _hysxolo%nof_ any electrically excitab)
cell requires describing the kinetics and membrane density
of the voltage-gated ion channels it expressed. The
calculated conductance densities obtained by us (Komgreen
and Sakmann, 2000) and by others (Beﬁlkers, 2000) to
construct a compartmental simulation describing the firing
of neocortical pyramidal neurons we discovered that the
estimates we obtained from nucleated patches and from
cell-attached and outside-out patches were smaller than
those required to reproduce the physiological firing pattern
of the neurons. In order to produce a realistic simulation the
somatic conductance density of voltage-gated potassium
channels had to be several fold higher than that we have
measured. To address this conundrum we developed a new
technique that correct space-clamp distorted voltage-clamp
recordings performed m the whole-cell configuration in
non-spherical structures (Schaefer et al. 2003). The rational
was that the whole-cell conf:guratnon is less damaging to
the plasma membrane than the extraction of a nucleated
patch and will allow a more accurate estimation of the
conductance density once space-clamp distortions were
comrected for, Using this technique we re-examined the
conductance density of volta&y-gated potassium channels in
layer 5 pyramidal neurons. We show that the conductance
density is higher than the one reported previously from
nucleated paiches. We use the new recording mode to
investigate the postnatal development voltage-gated
potassium channels at the soma. We also show that as
previously reported the densn% of volta efated potassium
channels ~ decreases along the apical dendrite of LS5
pyramidal neurons.

FMRI driven seed ROI choosing Procedure for DTI
based fiber tractography in the presence of space
occupying lesion

Schonberg T.', Hendler T2, Pianka P.2, Pasternak O,

Graif M., Assaf Y.*
‘Dept. of }’sychalogy, Tel Aviv Universi?g ‘The L-E-G
Institute for Functional Brain Imaging, Tel Aviv Medical
Center and Tel Aviv University ; *School of Computer
Sciences, Tel Aviv University, ‘bept. of Radiology, Tel Aviv
Sourasky Medical Center,
Diffusion tensor 1maigmﬂg (DTI) can be used for 3D
visualization of specific fiber bundles, and to indicate the
involvement of whitc matter in vicinity of brain lesions.
ffusion tensor imaging based fiber tractograph
necessitates definition of a seed region of interest (ROJ
that is located at the path of the investigated fiber netw
system. Based on known anatomical location a large
number of fiber bundles systems could be identified on
healthy subjects with high accuracy. Maf)pmg of well-
defined functional systems (motor, visval, language) using
fMRI is routinely done today for pre-surgical mapping.
Nevertheless, brain lesions, especially space occupying
lesions (SOL) often involve the white matter and alter the
known ‘anatomical path on which the fibers pass. Indeed,
white matter deviation is a common consequence of SOL.
Nonetheless m.mano{ of these cases only partial or no
functional deficit is observed leading to the assumption that
the fibers are still partially intact and therefore take a
different route. In such cases, white matter mapping using
seed ROI based on known, normal, anatomical location
might be misleading. In this work we used fMRI driven
seed ROI choosing procedure in patients with space
occupying lesions where probable deviation of white matter
tracts have been observed. The fMRI data was co-registered
with the DTI to provide a 3D data set of both white matter
connectivity and  task related functional activity
superimposed on high-resolution anatomical data set. From
the fMRI activated arcas we followed on white matter tracts
using DTI to map the task related white matter tract. We
mainly the motor and language related fMRI tasks and
concentrated in trackmithe pyramidal track (to connect the
motor related network) and the superior lon%:wdmgl
fascicules (to connect the language related network). This
methodology opens a window for assessment of brain
connectivity in diseased patients.

Local Blood-Brain Barrier Disruption and Cortical
Albumin Exposure Induce Epileptic Focus

Seiffert E.*, Dreier JP.2, Ivens S.!, Bechmann 12, Tomkins

0+, Heinemann U.!, Friedman A.»*
\Johannes-Miller-Institute of Physiology, Charite,
University Medicine Berlin, *Experimental Neurology,
Charite, University Medicine Berlin; *Center of Anatomy,
Charite, University Medicine Berlin, *Zlotowski Centre for
yeur?science, Ben-Gurion University, Beer-Sheva, 84105
srael ;

Perturbations in the integrity of the blood-brain barrier have
been reported in both humans and animals under numerous
pathological conditions. The blood-brain barrier prevents
the penetration of many blood constituents into the brain
extracellular space, but it is not known whether
perturbations of the barrier can affect brain function and
consequently have a role in the pathogenesis of cortical
diseases. In this study we established a model for focal
disruption of the blood-brain barrier in the rat cortex by
direct application of bile salts. Importantly, direct
neurotoxic effects of the bile salts were excluded by
unaltered intra- and extracellular recordings in vitro.
However, tcexdposure of the cerebral cortex in vivo to bile
salts resulted in a prolonged opening of the blood-brain
barrier with subsequent long-lasting extravasation of serum
albumin to the brain extracellular space. This was
associated with a prominent activation of as with no
inflammatory response or mg _cell loss. Usin

electroPhysmloglqal recordings in brain slices we foun

that a focus of epileptiform discharges developed within 4-
7 d after treatment and could be recorded up to 49 d
postoperatively in >60% of slices from treated animals but
only rarely (1 ‘Q in sham-operated controls. E 1l§mform
activity involved both glutamatergic and GABAergic
neurotransmission. It was also induced by direct cortical



application of pative serum, denatured serym, or an

bumin-containing solution. In contrast, perfusion with
serum-adapted electrolyte solution did not induce abnormal
activity, thereby suggesting that the exposure of the serum-
devoid brain environment to serum proteins underlies
Zpllcpto enesis in the blood-brain barrier-disrupted cortex.

lthougﬁ_many_ neuropathologics entail a compromised
blood-brain barrier, this is the first direct evidence that it
may have a role in the p@tho%ig:ncsxs of focal cortical
epilepsy, a common neurological disease.

The role of non-NMDA glutamate receptors in the
Ventral Tegmental Area in opioid reward and
sensitization

Shabat-Simon M.*#, Rehavi M2, Zangen A.!

' The Weizmann Institute of Science Dept. of Neurobiology
*Dept. of Physiology-Pharmacology, Faculty of Medicine,
Tel Aviv University, ’

The role of the mesocorticolimbic dopamine system in
mediating the rewarding properties of drugs of abuse is
well known, the cross talk with other neurotransmitter
systems, ~ however, is less established.  The
mesocorticolimbic dopamine system or‘lﬁ}nates from the
mesencephalic Ventral Tegmental Area (VTA) and projects
to several forebrain regions, including the nucleus
accumbens (NAcc) both of which have been implicated in
opiate-induced reward. The present study seck to estimate
whether blockade of non-NMDA glutamate receptors in
two different sub regions of the VTA would modulate the
rewarding properties of mcg{phme and the development of
sensitization to the drug ethods: Rats were implanted
with bi-lateral cannula (24 GA) 1.5 mm above the anterior
or posterior VTA to allow intracranial administration of the
non-NMDA antagonist, CNQX (1 nmol, 0.5 per side),
in order to find its impact on the rewarding effect of
morphine in the Conditioning Place Preference (CPP)
paradigm (unbiased procedure), and the induction of
morphine sensitization in the same a%paratus._ Result:
Regional administration of CNQX into the anterior VTA
blocked the rewardm% but not the development of
sensitization to the Jocomotor stimulating effect of
morphine. However the effect of morphine on locomotion
was attenuated by CNQX 11(1:,§cted into the anterior VTA.
Regional administration of CNQX into the posterior VTA
had different impact on the rewarding and stlmula;glf
effects of morphine which has still to be analyzed
Conclusion: Our data suggests a_critical role for non-
NMDA receptors in the” VTA in opioid reward and
dissociation between the rewarding and psychomotor
sensitization effects of morphine.

Out of water reaching movements of the octopus

Shabtay A.', Sumbre G.!, Flash T.;, Hochner B.? and
Yekutieli Y.

Neurobiology, Hebrew University, ‘Neurobiology and
Interdisciplinary Centersfor Neural Computation, Hebrew
University, *Computer Science and Applied Mathematics,
Weizmann Institute of Science;

Given their flexibility and kinematic redundancy, the
control of the octopus arm movements is computationally
quite complex. In previous studies a stereotypic reachin;
movement was discovered which reduces the complexity o
motor control. Study of out of water (OOW) reachin,
movements showed that during these movements the ben
point does not travel within a single plane, probabl?' due to
the lack of enough muscle forces. Almost all OOW
reaching movements were directed in a perpendicular
direction to the water surface, and indicated constant
attempts by the octopus of keeping the proximal part in that
arm orientation. Although no evidence was found that
octopuses use correction strategies in the course of reachin,
movements in the water, such corrections were observe
durin%l the OOW reaching movements. Loss of steadiness
was characterized by the fall of the proximal part of the arm
towards the water and this was corrected towards having a
erpendicular orientation during the movement. 3
inematic analysis of these movements suggests that two
distinct, independent mechanisms are operating during
these reaching movements. The first one takes part in
prcépgzgatmg the bend along the arm towards the distal part,
and is probably carried out by the PNS (peripheral nerve
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system) of the arm, as was found previously for reachin
movements in the water. The second mechanism controls
the orientation of the proximal part of the arm, and is
probably carricd out by the CNS. The second mechanism is
active during the whole reaching movement and is probably
based on proprioceptive information.

Supported by DARPA and ISF grants.

Chronic dietary lithium supplementation attenuates
markers of aging in the hippecampus of CS7BL mice
Shaldubina A !, Shoham S.2,, Woodgett JR .3, Bersudsky
Y., Belmaker RH.!, Agam G.!
'‘Ben-Gurion University, Beer-Sheva, Israel, *Herzog
Hospital, Jerusalem, Israel; *Princess Margaret Hospital,
Toronto, Canada,
Lithium (Li) attenuates apoptosis and glutamate-induced
calcium influx and increases brain derived neurotrophic
factor level. Since these actions oppose mechanisms of
:gng in the hippocampus, the present study examined the
ect of chronic dietary lithium supplementation on
markers of aging in the hippocampus of adult C57BL mice.
Clusters of grains were detected by antibodies to inducible
heat shock protein 70 and to glucose-regulated protein 78,
and astrocytic activation (increased astrocyte size) was
detected by anti-glial fibrillary acidic protein. Chronic
dietary Li supplementation reduced the number of clusters
of grains 70% and reduced astrocyi¢ size in
hippocampal CA1-2 field by 25-30% without affecting the
dentate gyrus. The reduction in markers of aging was not
secondary to caloric restriction since Li su%plementauon
did not change boc(l?' welﬁtgt. Since Li inhibits §gcogen
synthase kinase (GSK)-3betafz and since GSK-3beta
promotes apoptosis, the present studlzf also examines the
effect of knockout reduction in GSK-3beta level on the
markers of aging. Surprisingly, knockout reduction of
GSK-3beta increased the number of clusters of grains by 2-
4 folds and increased astrocyte size in hippocampal CA1-2
field by 25-30% without affecting the dentate gyrus. Thus,
life long reduction in GSK-3beta level may result in
acceleration of some aging processes. This study warrants
er examination of the conditions under which dietary
Li supplementation to adults can prevent aging-associated
cognitive decline.

Strain related gender differences in cortical S-HT
autoreceptors response to sub-chronic fluoxetin

Shalom G., Lifschytz T., Gur E., Lerer B., Michael N.

Biological Il\’;vchia Laboratory, Hadassah-Hebrew
University Medical Center, Jerusalem;

Selective serotonin reuptake inhibitors are the most
prescribed antidepressants for treating depression. One
problem of SSRIs is a 2-3 weeks delay of response after
onset of administration. Previous studies showed that acute
administration of the SSRI fluoxetine to rats increases
synaptic 5-HT levels, and long-term administration of
uoxetine desensitizes 5-HT 1A and 5-HT 1B autoreceptors.
This effect may play a role in the delayed response to
treatment in humans. Mood disorders are more frequent in
women. It was also suggested that there are gender
differences in the response to antidepressants. Yet, most of
the animal researches are done with male rats. In this work
we asked whether 5-HT autoreceptor response to fluoxetine
administration is differ between male and female rats. We
treated Sabra male and female rats, and S raﬁue-Dawl?
female rats, with fluoxetine (10 mg/kg, 7 or 12 days). 5-H
levels, 5-HT1A and 5-HTIB autoreceptor activity were
measured by in vivo microdialysis and analyzed by HPLC.
We found that both 5-HT1A and 5-HT1B autoreceptor
activity, as measured in the cortex, were reduced in Sabra
male rats after 7-day administration of fluoxetine é;o
mg/kg). However, the same treatment, as well as a 14-
treatment with fluoxetine (10 mg/ksg), had no effect on 3-
HT autoreceptors activity in the Sabra female rat. Early
research found that 7 and 14 daﬂs administration of
fluoxetine (10 mg/kg) desensitized 5-HT 1A autoreceptor in
the cortex of Sprague-Dawley male rat. In this study we
found the same effect in Sprague-Dawley female rais, as
well as desensitization of cortical 5-HT 1B autoreceptor. We
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conclude that the gender differences in 5-HT1A and 5-
HTI1B  autoreceptor nse to sub-chronic fluoxetine
administration are strain related. Whereas sub-chronic
fluoxetine has the same effect on 5-HT aoutoreceptors in
males and females in the Sprague-Dawley strain, 5-HT
autoreceptors response to fluoxetine differs between male
and female in the Sabra strain.

The effect of mood stabilizers on nerve growth cones is
additive and specific

f\hﬂtiel r(j,’, Dalton CE., Belmaker RH.!, Harwood JA 2,
am G.!
‘Ben-Gurion University of the Negev and Mental Health
Center, Beersheva, Israel ; "MRC Laboratory for
Molecular Cell Biology, University ColIege’Zondon, UK,
Lithium salts 8ithium), valproic acid (VPA) and
carbamazepine (CBZ) are the commonl‘K used mood-
stabilizers. Yet, despite years of treatment, their mechanism
of action is still lm]g1 cnown. A heuristic hypothesis for mood
stabilization ‘[? lithium is the inositol (ll'mletlpn h);p_othqsns
proposed b¥l erridge. It suggests that nhibition of inositol
monophosphatase by lithium results in depletion of brain
inositol leading to subsequent dampening of overactive
neurotransmission. It has recently been found that h.thlumf
VPA and CBZ share the same effect of spreadnfﬁ{o
primary cultured rat neuronal dorsal root ganglia (DRG)
growth cones. Interestingly, myo-inositol reverses the effect
of all three drugs, 1mgllcatml% inositol depletion. in their
action. In the present study DRGs were dissected from rats
spinal cord, cultured individually and then incubated with
sychotropic _drugs, inositol or drugs plus inositol.
guingly, lithium and VPA show an additive effect of
ggwth cones spreading, as occurs in the clinical use of
se two drugs. Among eight psychotropic drugs other
than the thre¢ mood stabilizers only imipramine and
chlorpromazine had a similar spreading effect on rat
neuronal DRGs growth cones, albeit their effect was not
reversed by myo-inositol, nxgk/lilcauniﬁ a different
mechanism Of their action. At 3 , unlike myo-inositol,
scyllo- and epi-inositol did not reverse the effect of lithium
on the growth cones spreading, reflecting stﬁeuﬁclty of the
active _sterecoisomer and supporting the notion of
mtracellular myo-inositol depletion as” the mechamsm of
action of the three antibipolar drugs.

The frontal lobes are involved in affective mentalistic
significance of eye direction

Shamay-Tsoory S.G.*2, Tomer R.*2, Aharon-Peretz J.!
I Rambam Medical Center, P.O.B 9602, Haifa 3109, ;
2Dept. of Psychology, University of Haifa 31905,
Individuals with gireﬁ'on(al cortex (PFC) damage suffer
from behavioral difficultics in social interaction despite
relativly preserved intellectual abilites. A failure to
understand other people’s mental states (an ability that has
been termed “theory of mind” [ToM]), has been proposed
to account for the social impairment in these paticnts.
However, this hypothesis has challenged l_;y ndings
that some patients with PFC damage can pass ToM tasks.
Based on our previous findings, 1t is sug(iested that the
behavioral deficit of individuals with PFC d: 56 may be
due to an impaired ‘affective ToM’ and difficulty at the
level of mteﬁ tion between the cognitive and the affective
facets of ToM, rather than to a general impairment in ToM.
To test this hypothesis we designed a novel computerized
task that assesses the ability to judge first and second order
affective vs. cognitive mental state attribution, based on eye
aze. The performance of patients with localized lesions in
e PFC (n=23) was compared to responses of patients with
osterior _lesions (n=]2§\ and healthy control subjects
?n=46). Whereas, healthy controls and patients ‘with
postertor lesions made less errors on affective as compared
to cognitive onditions, the frontal patients showed the
oppostte trend. In addition, patients with PFC lesions made
significantly more errors and were significantly slower to
respond in the affective conditions, as compared to
controls. Furthermore, both right and left PFC lesions were
associated with a selfectwe impairment in both first and
second order affective ToM whereas they were not
impaired in cognitive ToM tasks.

The neural correlates of understanding the other: a
positron emission tomography investigation of accurate
empathy
Shamay-Tsoory S.G.**, Peretz A ¢, Lester H?, Hichin S.2,
Isracl O.!, Bar - Shalom R, Tomer R.*2, Aharon-Peretz J.!
‘Rambam Medical Center, B.O.B 9602, Haifa 3109 ; Dept.
?{ Psycholog, University of Haifa 31905, *Dept. o
adiology, Hadassah Hebrew University Hospital,
Jerusalem;, ‘GE Medical Systems,

The purpose of the present study was to assess the
relatlonsglg between brain metabolism and the empathic
response. Six right-handed healthy volunteers were scanned
wil ogosumn emission tomography (PET) and {F-18]
fluor mngloume twice; during an interactive interview
about neufral story themes an g an_interactive
interview an empathic response-cliciting story.
Participants were rated for the level of their empathic
response using the Truax rating scale (1961). Metabolic
values in the medial superior  fro! S,
occipitotemporal cortices, thalamus and the cerebellum
were higher during the empathic response than during the
peutral ~theme interview. Furthermore, the subject’s
empathy scores were positively correlated with metabolism
in the medial aspects of the superior frontal m%yrus Our
results suggests that empathy consists of both affective and
cognitiveg components, and therefore, may involve cortices
that mediate simulation of emotional processing and mental
state attribution.

Imgaired empathy and affective theory of mind in
patients with schizophrenia
Shamay-Tsoory S.!, Barcai-Goodman L., Shur S.,
Madlovich S.2, Harari H:?, Levkovitz Y.*
. Shpt. ofPsyc;mlo , University of Haifa, Haifa 31905,
Shalvata Mental Health Center, Hod-Hasharon,
Patients suffering from schizophrenia show impaired
emotional and social behavior, such as misinterpretation of
social situations and luck of meta-representations (also
known as Theory of Mind [ToM]). However, the emgcaﬂnc
abilities of thesé patients has never been examined before
and there are conflicting evidences regaydm%ﬁle.lr ability to
to pass basic ToM tasks. Based on tpr_evmus indings, it was
suggested that the behavioral deficit of individuals with
ophrenia may be due to an impaired empathy and
‘affective  ToM’ ~ abilities, rather 1 to a general
1mﬁa1rment in ToM. To test this hypothesis a computerized
task was used to assess the ability to judge first and second
order affective vs. cognitive mental state attribution, based
on eye gaze. Empathic ability was further assessed usin;
self-rating questionnaires(QMEE, IRI). The performance o
atients wi schlzoghrema (n=13) was compared to that of
ealthy control subjects (n=46). Results indicated that
ngl with schizophrenia showed impaired empathy in
cognitive and affective measurements of empathy.
Moregver, these patients impaired empathy was
significantly correlated with their level of negative
symptoms and to their performance in the affective ToM
conditions. Whereas healthy controls made less errors on
affective as compared to cognitive conditions,
schizophrenic fpatlent;.s showed the opposite trend. Althou
the pattern of reaction time did not differ significantly
between groups, the patients made significantly more errors
in the affective conditions, as compared to controls. Qur
results indicate that Individuals with high level of negative
symptoms of schlzqi;_hrcma demonstrate = selective
utr;]t)alrment in their ability to attribute affective mental
states.

Postmortem Parietal Cortex TPH2 Expression is Not
Altered in Schizophrenia, Unipolar Depressed and
Bipolar Patients vs. Control Subjects

ihamirGA.m, Shaltiel G.2, Levi 1.»2, Belmaker RH.'3,

am (.2

1Stanley Research Center and Zlotowski Center for

Neuroscience, Ben-Gurion University of the Nege,; *and

Mental Health Center, Beer-Sheva, Israel,

Objectives: Serotonin (5-hydroxytryptamine, 5-HT) is a
peurotransmitter synthesized in the raphe nuclei of the brain
stem in the CNS and also in the genpht?ry. Dysfunction of
the serotonergic system has been implicated in the
Bathogenesm of “psychiatric _disorders. Tryptophan
ydroxylase (TPH) is the rate limiting enzyme ‘in 5-HT
biosynthesis. For more than a decade only one gene
encoding TPH was identified in vertebrates.” Recently, a



second TPH gene, designated TPH2, was detected and
located on human chromosome 12, a spscet]l)tlblhty region
for affective disorders. TPH2 is predominantly expressed in
the brain, while the classical TPH gene, TPHI, is expressed
mn P%mphera,l tissues. The discovery of the brain-abundant
TPH2 gem}ﬁxsufies a new concept of the CNS serotonergic
system. TPH2, rather than 1, has now become a
candidate gene for 5-HT-related affective disorders.
Methods: We compared TPH2 mRNA levels in postmortem
parictal cortex of unipolar-depression, bipolar and
splnzc‘){»hrema patients vs. control S;lnb}' ts and using real-
time RT-PCR. Results: No significant difference in TPH2
mRNA levels was found among the four diagnostic tgo S.
Conclusions: The lack of difference may suggest that this
gene is not involved in the etiology of either of these
psychiatric disorders. Alternatively, it may be that the
parietal cortex is not the relevant brain area involved in the
pathophysiology  of these  disorders, or that
t;i:>stlmnsquptlonal modifications of TPH2 mRNA occur in

ese patients, causing changes in protein levels and/or
enzymatic activity.

Interaction of calbindin D28k and inesitol
monophosphatase in human postmortem cortex;
possible implications for bipolar disorder

ihathA.‘-', Rosolio (Elhadad) N.*+, Belmaker RH.*2,
am G.'?

Stanley Foundation Research Center, Faculty of Health
Sciences, Ben Gurion University of the Negev ; *Mental
Heaith Center, Beer Sheva, Israel,

Objectives; Therapeutically-relevant _concentrations _of
lithium (Li) exert an uncomlpetmve inhibition on inositol
monophosphatase (IMPase). It has rec Ybeenshown.that
calbindin D28k (calbindin) activates IMPase. Purified
calbindin attaches to a specific ammo acid sequence on
Punﬁed IMPase enhancing its activity by several hundred
old. We studied whether calbindin”acfivates IMPase in
postmortem human brain crude homolgenate, whether
differences in calbindin levels between Iymphocytes and
brain maﬁli be rzs;y%msml,e for our previous finding of
reduced IMPase v1t¥‘ in lytéghpcx?es but not bram of
blglar patients, and whether calbindin protein levels are
altered 1 postmortem brain from bipolar patients vs.

control subjects and schizophrenic and major depressive

atients. Methods: IMPase activity in human postmortem
rain _ specimens with or without 10 human
recombinant

. calbindin was %uantlﬁqd
spectrophotometrically in an ELISA reader. Calbindin
%otem levels in postinortem brain were determined using

estern blot analysis. Results: Supplementation of human
recombinant calbindin tﬁd%ostm sm human brain crude
homogenate enhanced ase activity by 3.5 fold. No
difference in postmortem temporal cortex calbindin protein
levels was found between bipolar patients vs. comparison
ups. Two-fold higher calbindin protein levels were
ound in Li-treated bipolar, patients compared with other
bipolar patients. Sub-chronic Li treatment in mice did not
ffect brain calbindin protein levels significantly, Chronic
Li treatment reduced calbindin protein levels in the frontal
cortex but not in the hlppocam[t;us. Conclusions: Calbindin
is a physiological activator of IMPase in_human brain.
Protein levels of calbindin are not altered in postmortem
temporal cortex of bipolar patients.

The relation between understanding of deception and
knowledge of social display rules among children with
brain damage

Shany-Ur T., Tomer R., Shamay-Tsoory S.

Dept. of Psychology and Brain and Behavior Center, Haifa
University,

Children with brain damage, particularly influencing the
frontal lobes, often show deficits in social behavior with
less evidence of recovery in this domain than in others.
Among the impaired social functions is the ability to
understand deception of emotigns through facial displays.
This has been shown using short narratives in which a
character feels a certain emotion but must modulate or
inhibit its display. Previous studies sug%gst that perce&uign
of emotional deception is related to both Theory of Mind
(ToM) and knowledge of social display rules. The objective
of the current research was to examine the relationships
between these functions, and extend the knowledge about
their developmental interactions among children with brain
damage. The performance of twelve 8 tol4-year-old
children with documented brain damage was compared to
that of eleven age matched healthy controls, on tasks that
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measure emotional and cglgnitive_ deception, social display
rules and second-order false belief. Results indicated that
children suffering from brain-damage were significantly
less accurate in their understanding of social dlsplaéonngs
and emotional deqepttoxi, but did not differ from confrols in
their understanding of second-order false belief and
cognitive deception. In addition, significant correlation

fween social display rules and emo deception was
evident, The pattern of results suggests that knowledge of
social display rules is_linked to, and may depend on the
ability to understand emotional deception in social
situations. It appears to be less related to more cognitive
ToM tasks, but these may still be prerequisites for this
ability. Results may sugﬁlest areas on which to focus when
treating such children with social problems.

Spatial response properties of neurons in the Anterior
ctosylvian Sulcal Auditory Field (FAES)

Shapira A.', Las L.**, Jacobson G.**, Nelken 1.+

Dept. of ne’urobioloéy, Hebrew University - Givat Ram,
Jerusalem, *Interdiscplinary Center for Neural
Computation, Hebrew University,

Both the prim auditory _cortex (AI) and Anterior
Ectosylvian Sulcal Auditory Field (FAES) are believed to
be involved in localization of sound. In both fields, neurons
have been found to be sensitive to the direction of sound
sources, although spatial tuning curves tend to be rather
wide. Furthermore, FAES is known to project heavily to the
deep layers of the superior colliculus. We examined the
single unit selectivity to azimuth and elevation in the FAES
compared it to neural responses in Al. We used virtual
space stimuli consisting of short noise bursts (100 ms)
tered through head-related transfer functions covering the
ntal region (from -73 to 75 degrees in azimuth, -60 to 30
degrees in elevation). In order to find the physical cues to
which the neurons were sensitive, we_tes the same
neurons with modified in which some of the
gll;yswal cues were changed. In particular, we el
sgectml notches that are a promment cue for both
elevation and azimuth; we generated stimuli without
interaural time differences, keeping all the other cues
present; and we generated stimull that had the same
mnteraural level differences as the original stimuh,
sugenm&:lsed on white noise. Both in Al and in FAES, a
substantial number of neurons had si sensitivity to
azimuth and elevation. This sensitivity was due to binaural
interactions, and was not purely the result of tral
processing in one ear. Modifying any of the physical
parameters resulted in_significant reduction in the
sensitivity of the population response in FAES but not in
Al, although sm%]:o neurons in Al showed changes in
spatial sensngar . In Particular, removing the spectral
notches redu sensitivity not only to elevation (as
expected), but to azimuth as well. The major determinant of
azimuth “selectivity in FAES seemed the coarse
si)ecu'gl structure of the stimuli in both ears, whercas
€ eﬁatxon sensitivity depended on the spectral notches as
well.

Inflammatory cytokines and cholinergic signaling
modulate surgery stress-induced alterations in mood
and cognition

Shapira-Lichter 1.'*, Beilin B4, Bessler H.*, Ailon K2,
Ballas M.:, Shavit Y., Seror D!, Grinevich G.*, Posner
E.:, Soreq H.»s, YirmiyaR.!

'Dept. of Psychology, the Hebrew University, Jerusalem;
*Dept. of Biological Chemistry, the Hebrew University,
Jerusalem; *Center for Neural Computation, the Hebrew
University, Jerusalem; ‘Dept. oﬁAnesthesiolo . Rabin
Medical Center, Petah Tigva; °Rabin Medical Center,
Petah Tigva,

To examine the role of inflammatory cytokines and
cholinergic signaling in mediating the effects of stress on
mood and memory, 33 ieneljally bealthy volunteers were
administered a comprehensive neuropsychological test
battery before and a moderate surgical procedure.
Each subject was tested on three occasions: Several days
before surgery (bascline), on the moming of the surgery
day (ie., Ysychologlcal stress), and one 3' after surgery.
Acetylcholinesterase (AChE) activity, and the levels of
interleukin (IL)-1, IL-1ra, IL-6 and cortisol in the serum
were measured in each session. 18 control subjects went
through the same procedure. At bascline, lower levels of
AChE activity were significantly associated with elevated
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anxicty levels. Anxiety and depressed mood were
significantly increased before and after surgery. Surgery-
induced mood alterations were associated with changes m
AChE activity: Patients who demonstrated stress-induced
reduction in AChE activity showed a marked elevation in
anxiety and depressed moﬁ whereas patients who
demonstrated elevation in AChE activity displayed almost
no mood alterations. Both on the surgery day, and on the
day after surgery, there was a marked decline in memory.
Following surgery, the levels of IL-6 were significantly
increased, and were significantly correlated with smaller
unfamnent_s in word list and complex figure delayed recall.
Polymorphism in IL-1beta was significantly associated with
IL-6 elevation following surgery (i.e., the surgery-induced
increase in IL-6 levels was fwice as high in allele 1
homozygous patients compared to &atients with allele 2). In
addition, memory impairment in the allele 1 homozygous
patients was smaller compared to the other group. Thus,
while cholinergic stlhgnaljl}g is associated with surgery-
mduced m modifications, IL-6 is associated with
protection from surgery-induced cognitive disturbances,
which vary according to genetic predisposition in stress-
induced IL-6 production.

Rat brain sxﬁaftosomes contain a functional thrombin
receptor PAR-1.

Shavit E., Aronovich R, Rehavi M., Chapman J.

Dept. Physiology & Pharmacology, Sackler Faculty of
Medicine, Tel Aviv University, Israel. ,

Back_ground: Thrombin is a key factor in coagulation and is
considered to have a role in seizure production. Thrombin
mediates many of its effects through specific protease
activated receptors (PARs). The discovery of PARs in the
nervous system has led to new insight regarding the
%otentlal physiological functions of thrombin. Objectives:

o examine PAR-1 agonist peptides pharmacological
effects on %n‘ﬂ)tosomes which may contribute to seizures.
Methods: Crude synaptosomes were prepared from rat
brains by centrifugation. The levels of phosphorylated
ERK-1/2"induced by thrombin and PAR-1 agonist peptides
were measured using western blot. Results: We observed a
2-3 fold increase in the level of ERK-1/2 phosphorylation
in response to thrombin and PAR-1 agonist peptides
relative to control non stimulated synaptosomes. A 2
peaked dose response curve was obtamned with maximal
responses at 30 microM and 10 nanoM. Conclusions: The
results indicate that rat brain c:f'nn tosomes  contaii
functional PAR-1. The physiolo effects of the signal
transduction pathways activated by this receptor remain to
be evaluated.

Heat Acclimation Induced Neuroprotection: Possible
Involvement of Hypoxia Inducible Factor 14
Upregulation and Increased Erythropoietin Signaling

Shein N A2, Alexandrovich A.', Horowitz M.2, Shohami

E.
1Dept. of Pharmacology, Hadassah School of Pharmacy,
the Hebrew Universi g,yJemsalem, Israel, ’£ept. of k6
Physiolog, Hadassah School of Dental Medicine, the
Hebrew University, Jerusalem, Israel,

Background: Long-term exposure to heat (heat acclimation,
ACC?W&S shown to {)rptect against brain damage after
closed head injury (CHI) in rats (Restor Neurol & Neurosci
6:107, 1994). Similarly, we have X{cvio_usly shown that this
neuroprotective effect is sustained in mice as well. Hypoxia
inducible factor 1 (HIF1), a transcriptional activator,
regulates the expression of various genes including
erythropoietin (Epo), several glycolytic enzymes, some
glucose transporters and transferrin, all of which can
Elc:tcntlally play a role in ptomoting cell survival Eﬁo,

own as the key promoter of erythrocyte production, has
been shown to be protective in a variety of brain injury
models including our model of CHI (Yatsiv et al. Presented
at the 11th annual ISFN meeting). This study examined the
effect of ACC and CHI on the expression of HIF14, Epo
and its specific receptor, the erythropoietin receptor
(EpoR). Methods: Mice were held at ambient temperature
of 24°C gcontrols) or 34°C (ACC) for 30 days (Basic Res
Cardiol 98/3 185& and then subjected to left cerebral
hemisphere CHI y a weight drop device (under ether
anesthesia), or sham surgery. 4 and 24h after surgery or

CHI, mice were sacrificed and their brains removed for
Western blot analysis of HIF14, Epo and EpoR. EpoR/E
ratio was calculated as a measure of Epo signaling. Results:
HIF14 and EpoR levels were found to be higher in ACC
mice as compared to controls (p<0.05 and p<0.01
respectively). EpoR/Epo ratio was also higher (p<0.01)
indicating ~ increased Epo signaling in these mice.
Preliminary data indicates that both HIF14 and EpoR levels
continue to be higher in ACC mice following CHI as well.
Discussion: Our findings indicate that ACC induces higher
basal and gossx_bly post injury expression levels of HiF14
and EpoR, leading to increased Epo signaling in ACC mice.
This increase taken together with the protective effect of
Epo in our model, suggests the involvement of this pathway
in ACC induced neuroprotection.

Endogenous D-Serine is Essential for NMDA-Elicited
Neurotoxicity in Organotypic Hippocampal Slices
Cultures.

Shleper M., Kartvelishvily E., Wolosker H.

Dept of Biochemistry, Faculty of Medicine Technion-Israel
Inst of Technology, Haifa 31096, Israel;

Overactivation of NMDA receptors is involved in neuronal
cell death that occurs following brain ischemia. Calcium
influx through NMDA receptors requires the bmdmsg of
both glutamate and a coagonist, glycine or D-serine. Since
both glglcme and D-serine occur in the brain, the relative
roles of each NMDA receptor coagonist is not known. To
examine whether endogenous D-serine plays a role in
neuronal death resulting from excitotoxic insults in the
hippocam%xs we used rat brain glfap ic stice culture as
a model. HPLC analysis revealed significant synthesis of
D-serine by cultured hippocampal slices, ranging from 6 to
12 micromolar in the culture medium. Robust cell death
was observed by addition of either NMDA (0.5 mM) or
kainate (0.1 mM) as determined by propidium jodide
uBtake. pplication of recombinant D-serine dehydratase
(DSDA), an enzyme that s;gecxﬁcally dggades -serine,
depleted D-serine levels in the culture medium and slices.
This was associated to a drastic inhibition of neuronal death
elicited b}i)NMDA, but not by kainate. The neuroprotective
effect of DSDA was fully reversed by addition of excess
glycine or D-serine, indicating that the effect of DSDA was
not due to a nonspecific inhibition of NMDA receptor
activity. The present results indicate that endogenous D-
serine " is essential for neuronal injury involving NMDA
receptor overactivation.

Ras dependent ErbB4 signaling , possible mechanism of
regulation.

Shliom N,, Erlich S., Kloog Y., Pinkas-Kramarski R.
Dept. 60{ eurobiochemistry. Te el-Aviv University, Ramat-
Aviv, 69978, Israel,

The EbB subfamilyBclif receptor tyrosine kinases consists of
four receptors. ErbB4 receptor is highly expressed in the
nerve system and its high affinity ligand is neuregulin
(NRG). NRG recognition event activates the receptor’s
trinsic tyrosine kinase activity and initiates a network of
signaling ™ pathways regulating cellular proliferation,
survival, chemotaxis, or differentiation. Among the
cascades activated by ErbB4 is the promincnt Ras-
dependent signaling pathway. Our previous studies have
shown that NRG induces neurite outgrowth and protects the
PC12-ErbB4 cells from death caused by various apoptotic
stimuli. Furthermore it was shown that activated Ras can
activate ErbB4 receptor in a ligand independent manner.
This activation depends on multiple Ras effector pathways
in an autocrine independent manner. In the present study
we demonstrate that the Ras inhibitor FTS, inhibits the
NRG-mediated PC12-ErbB4 rescue from serum deprivation
treatment. In addition the expression of dominant-negative
Ras in these cells prevents cell differentiation. In order to
examine whether the phosphorylation of ErbB4 by
activated Ras is due to the ﬁfrosmq kinase activity of the
receptor itself or due to the activity of an unknown
cytoplasmtic factor, we have constructed an ErbB4 receptor
with a point mutation in the ATP binding site. Preliminary
results have shown that this receptor, transiently expressed
in BOSC cells, does not bind gamaATP and therefore
abolishes the intrinsic tyrosine kinase activity. Based on
these results we suggest that Ras signaling pathways on one



hand, lead to cell differentiation and viability, and on the
other hand involved in a positive feedback signal to activate
the ErbB4 receptor. Our future plans are to stably express
this mutant receptor in PC12 cells in order to better
undersgand the mechanism of Ras mediated ErbB4
activation.

Double dissociation between the ventral and dorsal
streams during object and action recognition

Shmuelof 1..!, Zohary E.»»
‘Neurobiology Dept., Hebrew university, Interdisciplinary
center for neural computation;

Neuropsychological case studies indicate the existence of
two functionally separate visual streams, but due to the few
cases, this distinction remains controversial. Using fMRI in
humans, we provide here evidence for the dissociation
between observed action and object recognition.

ent 1, subjects viewed movie clips of the right
hand, on the right visual field, reaching and graspng
o?Jects placed on the left side of the screen. A mirror image
of those movies (left hand grasping objects on the right side
of the screen) was also shown. Contrasting the
activation in the two conditions, we find that in dorsal areas
(i.e. anterior intra-parietal sulcus: alPS) the dominantly
contralateral hemispheric activation is ined by the
hand location while in ventral areas, (i.e. fusiform gyrus)
the activation is in the hemisphere contraletral to the
object’s position. Next, subjects watched clips showing ten
different (or 1denhcal%}h3md manipulations of various (or
the same) objects. Using a two-factor ANOVA, we
measured the adaptation effects of repeated viewing of
object mamgulatlon and/or object identity. Voxels showing
significant adaptation during the observation of same
sping compared with different grasping movements of
lifferent objects, were mainly found in the parietal cortex,
(i.. aIPS and postcentral sulcus). On the other hand, voxels
showing significant adaptation during the repeated
observation of the same object, compared to different
objects were found in the occipito-temporal cortex. Thus,
we show a double dissociation of function between the two
pathways. These results are congruent with the "direct
matching hypothesis”, th;mla%gestg that action recognition
is based on mapping external actions to our own motor
system and extend the classic division of labor between the
vental and dorsal visual streams, suggesting that the dorsal
stream may also be involved in the recognition of actions
made by others.

Dominant eye priority in visual search
Shneor E., Hochstein S.

Neurobiofogy Dept..Institute of Life Sciences and Neural
Computation Center, Hebrew University,

While it is clear that one eye is visually dominant, the
function of dominance is not fully umderstood. For
example, Mapp et al. (2003) argue that eye dominance does
not play any role in vision, and recent research found that
dominance mag be defined differently using different tests
(%tg. Pointer 2001, Walls 1951). We were interested in the
eftects of dominance without competition; for example
fMRI reveals stronﬁer activation for visual stimulation of
the dominant p&e (Rombouts et al. 19_962. Detection of an
clement that differs significantly in a single dimension is an
easy task, with performance that is independent of the
number of distractors (Treisman & Gelade, 1980). We
looked for effects of eye dominance on visual search. 13
subjects participated in the experiment; each had similar
visual acuities in their two eyes, and normal or corrected-
to-normal vision. Dominant ¢ye was determined using the
Hole-in-the-Card test (Durand & Gould, 1910). Using red-
green glasses, subjects viewed a briefly presented 8x8 array
of green and red lines oriented at 60 degrees, followed by a
masking stimulus a variable stimulus-to-mask onset
asynchrony. On half of the trials, one clement was replaced
by a red or green line oriented at 40 degrees, with the 8
lines surrounding this target having the same color as the
target, the ?ppos.lte color, or a mixture of the two colors.
We tested for differences in performance when subjects

the dominant vs. the non-dominant eye, and checked if
any difference depends on the eye viewing surrounding
elements. We found significantly better performance when
the target was seen by the dominant eye, especially when
surrounding elements were seen by the opposite eye. We
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conclude that the dominant eye has visual processing
priority, perhaps arising from inhibition of non-dominant
eye miormation.

Supported by an Israel Science Foundation “Center of
Excellence” grant and the US-Israel Binational Science
Foundation (§SF).

Oxidative stress induced by intraventricular
streptozotocin (icv-STZ) suppresses protein kinase C_
beta 2 activity in rat brain and induces memory deficits:
Prevention by rasagiline

Shoham S.!, Kovalev E., Bejar C.2, Weinstock M.?
iResearch Dept., Herzog Hospital, Jerusalem 91351,
Israel; *Dept. of . Pharmacololgy, Hebrew University of
Jerusalem, Jerusalem, Israel,
Intracerebroventricular (icv) injection of streptozotocin
(STZ) in rats decreases glucose utilization in the cortex and
ppocampus.  We  have found evidence of
oxidativ _m(rz;t‘wtel',l strt‘,ss,hi detected lby antibodies }o
nitrotyrosine in the septo-hippocampal system as an car!
event after icv STZ imjection. This was associated wi
damage to myelin and disruption of sfpatlal learning.
Activity of protein kinase C (PKC) isoforms has been
implicated in development and maintenance of myelin and
in learning, The present study explored the effect of STZ on
PKC beta 2 (PKCb-2). STZ 0.5 mg was injected bilaterally
to male rats weighing 300-320g. Immunohistochemical
staining of brains 7 days later revealed a 10-30% reduction
of PKCb-2 levels in cortex, hippocampus, striatum, corpus
callosum, and internal capsule. Deficits in episodic and
spatial memory were seen 15-60 days after icv STZ
injection. In order to verify a contribution of oxidative
stress to the memory deficits and e ¢ changes. rats
were given daily sc. mi‘:gnons for 2 weeks of 0.2 mg/kg of
rasagiline. Rasagiline shown efficacy in patients with
Parkinson’s disease and to grevent cell death induced by
oxidative nitrative stress in SH-SYS5Y neuroblastoma cells.
We found that rasagiline  increased PKCb-2
immunoreactivity in all bram regions in which this was
decreased by STZ, and completely restored it to control
levels in the hnmocam&:l CAl pyramidal layer. Rasagiline
significantly reduced the spatial memery deficits seen 60
days after two STZ injections. Our findings support the
h)xothesls that the damage to myelin and memory deficits
induced by icv-STZ involves” a cascade inifiated by
oxidative stress and reduction in PKCb-2. Icv-STZ can
serve as an in vivo model with which to screen potential
neuroprotective agents for their ability to prevent myelin
damage and memory impairment.
The financial assistance of Teva Ltd is gratefully
acknowledged.

The involvement of 5-HT and octopamine in short-term
plasticity in the octopus vertical lo

Shomrat T.!, Feinstein N.!, Klein M.z, Hochner B.}

Dept. of Neurobiology, Institute of Life Sciences; Hebrew
University, Jerusalem Israel; *Dept. of Physiological
Science, UCLA; Los Angeles, C4,

Octoruses are unique invertebrate mollusks with a highly
developed centralized brain and lecarning abilitics
comparable to those of vertebrates. In a previous study we
discovered a hippocampal-like LTP in the octopus vertical
lobe (VL), an area of the octopus brain involved in learning
and memory. To find out whether the well known
mechanisms of molluscan sYna‘[émc lasticity are conserved
in the octopus VL, we first looked for the presence of SHT
in the VL complex. Fibers immunopositive for SHT were
found in the VL complex and stained terminals were found
mostly in the VL neuropil. This fmdmgv led us to
reinvestigate the involvement of SHT in VL synaptic
plasticity. In contrast to our f{prevxous work, where we tested

gngl SHT concentrations effective in Aplysia (10-50uM), a

2-6 fold facilitation of the synaptic field Ogotcntxal was
induced when higher concentrations (100-200uM) of SHT
were used. In  contrast to the activity-dependent
potentiation, the effect of SHT was readily reversible u%on
washout and was not occluded by induction of LTP.
Octopamine had a similar and synergistic effect. The
ghosphodxestqrase inhibitor IBMX facilitated the effect of
HT sug%estmg'thc.mvolvement of cyclic nucleotides.
Paired-pulse facilitation was altered by SHT and by
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octopamine, suggesting that these substances act
presynaptically. The effects of SHT on the biophysical
properties of 1dentified rc;synal;l)tnc and postsynaptic cells
of the VL were studied in whole~cell current clamp in
enzymatically  dissociated = neurons.  Preliminary
cxperiments showed an increase in membrane excitability
which resembles, at least in_ part, the SHT-induced
modification of these properties in Aplysia senso_iy
neurons. Taken together, these results suggest that SHT-
dependent short-term neuronal plasticity, which is
associated with simple forms of learning in mollusks, is
conserved in brain areas of the octopus that mediate
complex forms of learning and memory.

Supported by BSF.

Isolating the role of visual perception in dyslexia

Shovman M.!, Ahissar M.

‘Dept. of Cognitive Science, Hebrew University, *Dept. of
Psychology, Hebrew University, *Israeli Center for Neural
Computation;

Despite the current prevalence of phonological theor?f of
dyslexia, there are several theories l()e.g. the magnocellular
hypothesis) that attribute a key role to visual deficits as a
basis for dyslexia. They stem from dyslexics’ introspective
reports of visual discomfort while reading and are
sugported by fmdmﬁf of various visual deficits in dyslexic
subjects. However, these findings were argued against and
largely explained as resulting from impaired perceptual
memory rather than l;;oor_lmm_edlate perception. To_assess
the role of (possibly impaired) visual perception in
dyslexics’ reading, we composed a task that was similar to
normal reading in its visual features, liut_lacked other
aspects of reading (phonological, morphological, semantic
etc.), and compared performance of dyslexics and controls
on 1t under several e{madlgms. The task was to identify a
letter of an alé)hab unknown to subjects, but similar to
Hebrew and English in all graphical details (11 similar
Georgian letters). Eight different conditions were assessed,
measuring threshold” duration of presentation (SOA? and
threshold contrast levels for identification of small and
large letters, with without flanker letters, with and
without white noise. Twenty adult native-Hebrew speaking
dyslexics, maméy students, and 20 controls, matched for

ender, age, and general cognitive abilities, &mtlclpated in

] stu«li\}r. We tound all the predicted effects in both
groups. Namely addm§ flankers and decreasing letter size
mcreased threshold SOAs, and adding white noise
increased contrast thresholds. However, there was no
difference between the experiment group and the controls,
neither in smlg]e-set ‘comparison, nor in _effect magnitude,
nor in an all-inclusive analysis of variance (MANOVA
d=0, p>0.9). We conclude’ that the visual processing
deficits found among dyslexic individuals by other
researchers do not affect reading performance, and that
tlllerefﬁre, the cause of thewr reading deficit resides
elsewhere.

Mechanism and circuitry for coarse and fine
discrimination in the insect olfactory system

Sivan E., Kopell N.
Center fér BioDynamics, Boston University,

We proposg a solution to a major challenge in the study of
olfaction, differences in_coding between fine and coarse
discrimination of odors. We hypothesize the existence of a
hard-wired circuitry in the msect brain connecting the
antenna lobe (AL), the mushroom body (MB), and the
lateral horn (LH), constructed of repetitive and non-
overlapping substructures that govern the connections
between these rcans. Using the above circuitry, we
prcépose two parallel mechanisms, one for odor clustering
and one for fine discrimination, In line with results
suggesting that the KCs arc coincident detectors, fine
discrimination is encoded by the activity of the Kenyon
cells (KCs) in the MB. ‘Our mechanism for coarse
discrimination is new, and uses a %opulatlon code of groups
of inhibitory neurons in the LH, We show that these
mechanisms can explain the experimental results that AL

oscillations are required for fine but not for coarse
discrimination. Our theory also fits the data showing that
non-associative discrimination can still be performed when
the MB is cqm{)letelﬁsremoved. In addition, it sheds light
on physiological results recording the activity of the various
neurons when an odor is presented; for examfle, it predicts
that odors that strongly activate the AL will also strongly
activate the LH neurons, while the KCs fire sparsely.
hypothesized circuitry also sheds light on the results of
many experiments that map the connectivity between these
regions.

Cortical plasticity in the visual cortex of the bilingual
blind: an fMRI Study

SPiegler R.H., Zo E.

eurobiology Dept., Hebrew University, Jerusalem, Israel,
Recent studies, usin, imaggﬁn.(tMRI) or transcarnial
magnetlc stimyfation (TMS I lgu¢s in humans, indicate
that the visual cortex of the blind is recruited for other
sensory functions as well as language processing. Is this
plasticity restricted by a critical period? While so far this
question een tackled using a comparison between
earlv blind vs. late blind, we took advantage of the fact that
our’ polyglot subjects their two languages at
different ages. Using we examined 9 bi
congenitally blind subjects whose mother tongue is Hebrew
and learned English later in life (~age 10). The subjects
listened to “chimera™ nouns (a sup tion of a Hebrew
noun and an English noun, recorded one on top of the
other). During one condition subjects were instructed to
repeat the noun heard (1.e. “repeat”), while during the other,
they were asked to generate a verb to the heard noun (i.c.
“verb generation, V(”). This groced,ure was carried out in
each language, (1.e. Hebrew & English), in a block design
fashion, according to heard instructions. When contrasting
activation elicited during VG and repeat conditions, similar
left lateralized activation was found for both languages
throu%}xou.t the whole brain including the visual cortex. Lefi
lateralization was also observed in classical language areas
(rs, grecet_xtral sulcus) in congruence with findings from
sighted subjects performing the same task. However, there
was no significant difference in the fMRI activation
generated by the two languages, in any cortical region,
including the visual cortex. This suggests that either the
second language was acquired within the critical period for
plasticity, (which is thus longer than 10 yrs), or
alternatively, regions in the visual cortex of the blind might
be enﬁlag in semantic processing, at an abstract level
(regardless of the language of the heard words).

Effects of bilateral electric stimulation of the insular
cortex on conditioned taste aversion in rats

Stehberg J., Levy D., Zangen A., Dudai Y.
Wmurobiobg, Weizmann Institute, Rehovot ;
Newly acquired memories can be disrupted by agents such
as Frotem synthesis inhibitors, during a matyration period
called consolidation. Ample evidence now indicates that
mature memories can also be disrupted by the same agents
immediately after memory reactivation, ini a process dubbed
reconsolidation, We set out to find parameters for transient
targeted brain stimulation that could lead to temporal
dysfunction of brain substrates during acquisition,
consolidation and reconsolidation of mpmonz. Toward that
end, we used conditioned taste aversion (CTA), a taste-
malaise association, which is known to be subserved by the
insular cortex, which contains the taste cortex in thé rat.
Our _preliminary results show that acquisition of
conditioned taste aversion (CTA) can be disrupted by
bilateral electrical stimulation (30 min. high frequency) of
the insular cortex, but not when stimulation is performed
dorsal or lateral to the insular cortex. The stimulation was
preformed from the presentation of the conditioned
stimulus (taste) until 10 min prior to the presentation of the
unconditioned " stimulus &malmse inducing agent, LiCl).
These results suggest that electrical stmulation of a
localized brain region could be used as a tool to disrupt
memory processes such as encoding, consolidation, and
possibly post reactivation reconsolidation. In the latter case,
it coul)c]l gave the way to the development of a new
treatment for non responsive post traumatic stress disorder
(PTSD) patients.



The Recombinant Fusion Protein VP-22-Activity-
Dependent Neuroprotective Protein Protects
Pheochromocytoma Cells against Oxidative Stress

Steingart R A , Gozes 1.
Dep. of Clin. Biochem., Sackler School of Medicine, Tel-
Aviv Univ. Tel-Aviv 69978, Israel. )
Activity-dependent neuroprotective protein (ADNP) is a
recently discovered homeobox profile contal,nmﬁ gene that
is esséntial for brain formation (Dev Brain Res. 2003
144:83-90). Previous studies demonstrated an active site of
the protein that included an eight amino acid peptide
NAPSVIPQ (NAP) that showed a_wide range of
neuroprotective activity in vivo and in vitro (J Neurochem.
1999,°72:1283-93). In"the present s we_examin
neuroprotective é)roperh&s of ADNP. The Human ADNP
¢DNA (J Biol Chem. 2001, 276:708-14) was sub-cloned
into a vector that contains VP22, a Herpes virus protein that
allows penetration of fused proteins through cellular
membranes. recombinant fusion protein VP22-ADNP,
was expressed in E. Coli, purified and assayed in
differentiated pheochromocytoma (PC12) cells. " VP22-
ADNP was detected wi the cells after 25-min
incubation by western blot hybridization. However, using
immunocytochemistry only minute amounts of ANDP were
detected intra-cellularl a 25 min. incubation period.
Pre-incubation with VP22-ADNP protected PC12 cells
against beta am%cl)’ld tide toxicity as well as from
oxidative stress. VP22 \llltself was devoid of protective
activity. To examine if VP22-ADNP protects against an
apoptotic-like mechanism, alterations in the amount of the
E’eo- ptotic protein P53 were measured in PCI2 cells.
sults showed that p33 increased by 3.5 fold from control
levels in the presence of H202, while treatment with VP22-
ADNP prior to H202 exBosurg significantly reduced the
p53 protein level. Thus, ADNP inhibited stress-induced p53
expression indicating protection against apoptosis. Taken
together, these studies suggest that recombinant ADNP
grovndes cellular protection against various toxic ingults.
upported by ISF, BSF, the Lily and Avraham Gildor Chair
Jor Investigation of Growth Factors, Allon Therapeutics
and the Institute for the Study of Agin-.

PKC isoforms play selective roles in the migration,
differentiation and proliferation of multipetential
precarsor cells

Steinhart R.', Kazimirsky G.!, Okhrimenko H.!, Ben-Hur
Tz, Brodie C!

‘Life Sciences, Bar-Ilan University, Ramat-Gan; *Dept. of
Neurology Hadassah Ein-Karem, Jerusalem;

Multipotential neural precursor cells (MNPC) exhibit self-
renewal potential and are capable of differentiatin, aloné
different” lincages of the CNS. The fate of the 'MNP
requires molecular cues mediated by extracellular factors
and intrinsic signaling molecules. In this study we explored
the role of protein kinase C gPKC in the prohferatloﬂf
ntigration and differentiation of MNPC. PKC, a family o
Ehosphohpld-deptmdent kinases is, hlﬁl‘ﬂy ex?,ressed in the
NS and plays important roles in the &ro iferation and
differentiation of glial and neuronal cells. We found that the
neurospheres expressed PKCalpha, beta2, delta, epsilon,
zeta and mu and their differentiation was accompanied by
increased expression of PKCbeta2 and PKCzetafn fnand
by a restricted expression of PKCgamma fnin the neuronal
cells. We observed a slower electrophoretic mobility of
PKCalpha and PKCepsilon and an_  increased
phosphorylation of PKCePsxl_on on serine 729.The PKC
activator 'PMA specifically increased the generation of
astrocytes. To further explore the role of specific PKC
isoforms in the differentiation of the MNPC, we employed
adenovirus vectors expressing PKC fnisoforms and their
respective _ kinase _ dead-mutants.” We found that
overexpression of PKCgamma selectively increased the
generation _and mlgatlorg of neurons. In contrast,
overexpression of PKCepsilon selectively increased the
proliferation of GFAP+ cells, wherecas the KD mutant
mcreased the generation of oligodendrocytes. Mutation of
sering 729 on PKCipsﬂon to alanine abolished the its
proliferative effect. PKCalpha and PKCdelta did not play a
%lﬁcant role in the proliferation or differentiation’ of
PC, however, the PKCalpha KD mutant abolished the
effect of PMA on migration of GFAP+ cells. Our results
implicate PKC as a major st: !%g pathway in the function
of MNPC and suggest that different PKC isoforms can
selectively direct the fate of MNPC and affect the
ﬁfneratlﬁn of neurons astrocytes and oligodendrocytes from
ese cells.
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Music, Memory and Hemispheric Asymmetry in the
Visual Cortex of the Congenitally Blind

Striem B, Amedi A2, Raz N, Seidel T.!, Zohary E.»#
Neurobiology Dept., Life Science Institute, Hebrew
University, Jerusalem;, *Interdisciplinary Center for Neural
Computation, Hebrew University, Jerusalem,

While the occipital cortex of the congenitally blind can be
activated by tactile stimuli (as well as auditory oues), most
of the evidence indicates that this activation is associated
with verbal tasks, such as verb gencration and Braille
reading. Furthermore, tactile related activation in_the
occipital cortex can be found in blindfolded sighted
subjects, after 5 days. This snggests that Braille, connecting
phonics with tactile sensations, may be the critical link for
the recruitment of the visual cortex, to take part in language
rocesses. This study re-examines the emphasis on
anguage, wl;_il&;iemoisn*amg'gl llarger gjffect of mnemogla(i
proj €S O task, especially mn the primary wvis
cort%szu We com verbal and musical mnemonic tasks,
as well as verbal and musical perceptual tasks, The
mnemonic tasks included the recognition of previously
learned words and tunes, and the perceptual tasks were the
detection of a repeated tone or letter. We found that the
mnemonic tasks generate robust activation in the visnal
cortex of blind co d with the perceptual tasks. Higher
activation in V1 of the blind, in both hemispheres, was
found during the musical mnemonic condition than tiuntt;ﬁ
the verbal task. This preference may be partially attribuf
to the depth and length of the encoding process of the lists,
to-be-remembered, nto long-term memory, which was
geater during the musical condition. _Hemxsl)henc
ifferences in activation pattern were found in the lateral
ventral occipital regions. Thus, the left lateral occipital
cortex was significantly more activated than the niht one,
during the verbal perceptual (phonological) task. This
hemispheric difference is compatible with the asymmetry
observed in the conventional lgmgua%e regions, grossly
maintaining a lingual dominance in the left hemisphere and
a musical cﬁ)mmance in the right hemisphere.

EM evidence for a mechanism of analgesia during
general anesthesia
]S):;khoﬁﬁs_ky L', Govrin-Lippmann R.2, Belenky M.1,

vor M.!
'Dept.of Cell and Animal Biolo%y Hebrew University o
Jerusalem, Jerusalem, Israel; * iectronMicmscogy nit,
Hebrew University of Jerusalem, Jerusalem, Israel,
Microinjection of minute quantities of pentobarbital into a
restricted region of the rat brainstem, the MPTA
{mes ;iontme tegmental anesthesia area), can induce a
§enera anesthesia-like state characterized by atonia and
ailure to_respond to strong noxious stimuli (Devor and
Zalkind, Pain 2001), To understand the neural circuitry
associated with the different components of the anesthetic
state we investigated the afferent and efferent connections
of MPTA using retrograde and  anterograde
neuroanatomical tracers (cholera toxin beta subunit, CTB
and biotinylated dextran amine, BDA respectively). MPTA
has a major descending projection to the rostral
ventromedial medulla (RVM), a key relay component of
the descendm.% bulbospinal pain inhibitory iystem To
clarify if MPTA ncurons that project to RVM indeed
terminate on cells that project to the spinal cord we
performed a double-labeling experiment. Bulbospinal RVM
neurons were retrogradely labeled bX CTB microinjected
into the lumbar spinal cord and MPTA efferent R/l ections
were labeled using BDA microinjected into the MPTA. At
the light microscopic level we found numerous labeled
MPTA axons in close apposition to retrogradely labeled
spinally projecting RVM neurons. These connections were
confirmed to be synaptic contacts at the electron
microscopic (EM) level. Specifically, anterogradely labeled
terminals were found to synapse on retrogradely labeled
neuronal somata and dendrites. The projection of MPTA
neurons onto bulbospinal RVM neurons could be a route
whereby barbiturates, and perhaps other general
anesthetics, suppress responsiveness to noxious stimuli
during general anesthesia.
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Temporally Coherent On-goinghActivia in Auditory
Cortex is Demonstrated through LFP rdings from
Anesthetized Cats

Ta'aseh N.'», Ulanovsky N.*, Nelken 1.2
! fr' (g ‘Neurobiology, The Alexander Silberman Institute
of Life Sciences; *Interdisciplinary Center for Neural
omputation, Edmond Safra Campus, Givat Ram, Hebrew
University,
Electrical activity in the brain shows organization at
mulnrlq time and spatial scales. Here we studied the
correlation between well-separated units, clusters of units,
and local field potentials (LFP) recorded from 2-4
electrodes simultaneously during on-going activity in
auditory cottex of halothane-anesthetized cats. We show
that the local neural tissue has a significant degree of burst
activity and temporal corr¢lation, The number of spikes
fired by single units during 200 ms periods with no
stimulation was found to be corrclated with the responses
of other units recorded from the same and from nearby
electrodes. Moreover, LFP recorded from those electrodes
was significantly correlated with the number of spikes
recorded at the same time period. These results support the
hypothesis that the recorded spikes are only a few
representatives of a temporally coherent on-gog}gpacuv_l
in the neural tissue. These findings imply that LFP, whi
is much easier to record _well-separated spikes, can
have substantial amount of information about sensory
stimuli and is therefore a candidate for decoding the
neural activity, as it can replace spike sorting in some cases.
For example, stimulus-specific adaptation, which was
previously demonstrated in A1 at the single neuron level by
analysis of the spike counts in response to standards and
deviants in an_oddball paradigm, is shown here to be
present in the LFP recorded by the same electrodes as well.

The Role of Bad in the Neuroprotective Action of the
Maﬂor Green Tea Polyphenol, (-)-Epigallocatechin 3-
Gallate (EGCG)

Tal L., Mandel S.A., Youdim MBH.:

Eve Topfand USA NPF Centers of Excellence, Technion-
Faculty of Medicine Dept. of Pharmacology,

Green tea cathechins and their derivatives have potent
pharmacological activities. They act as radical scavengers
and exert indirect antioxidant effect through activation of
transcription factors and antioxidant enzymes. lis maggr
ggglphenol, (-)-epigallocatechin-3-gallate (EGCG) has
een reported to exert nt neuroprotection in vitro and in
vivo models of neurodegeneration. We have demonstrated
that the neuroprotective action of EGCG is mediated by
activation of protein kinase C (PKC). The aim of this study
was to further determine the potential cell signalin
pathways, downstream from PKC, involved in EGC
neuroprotective activity. EGCG  (ImicroM) promoted a
biphasic effect on the pro-apoptotic Bad protein: an
immediate (30 min) down- regulation (~35%) of its protein
levels, returning to control values 2h later and a more
pronounced long-term (24h) reduction (~55%). The
expression of Bax was not affected during the first 24h
exposure to EGCG. The acute Bad reduction was
accompanied by a 1.65 fold increase in phosphorylated
PKC algha isoform. By contrast, pretreatment with a
eral PKC inhibitor GF 109203X (2.5microM), abolished

EGCG-induced Bad decline. This result indicates that PKC
is a tight regulator of Bad protein expression levels, being
essential for its degradation or synthesis, In view of this
finding, the potential involvement of the Ubiquitin
Proteasome System (UPS) in EGCG-induced Bad
degm_datlon was examined. Pre-incubation with MG-132
23microM), a reversible &r:oteasome inhibitor, blocked the
egradation of Bad by EGCG. The present study reveals a
novel pathway in the neuroprotective mechanism of EGCG
which involves a rapid PKC-dependent degradation of B
protein by the UPS.

Traumatic Brain Injury-Induced Stimulation of
Systemic Bone Formation

Tam Y., Ofek 0.2, Regev E.:, Casap N., Shteyer A.',
Alexandrovich A %, Fride E.*, Csernus V.4, Yirmiya R,

Mechoulam R.2, Shohami E.* and Bab 1.*
‘Faculty of Dental Medicine, The Hebrew University %
Jerusalem, Jerusalem, Israel, *School of. Pharmaczy, e
Hebrew University of Jerusalem, Jerusalem, Israel, *Dept.
g[ Behavioral Sciences, College of Judea and Samaria,
riel, Israel ; ¢ }f’t‘ of Anatomy, Um’versi% of Pécs
Medical School, Pécs, Hungary, *Dept. :[)f s;»chology, The
Hebrew University of Jerusalem, Jerusalem, Israel,
Recent reports on communication pathways between the
central nervous system and bone has attracted particular
attention to the central control of bone mass. Per! 1
most _direct clinical evidence for such a control system is
the highly consistent observation of heterotopic ossification
and enhanced fracture healing in patients with traumatic
brain injury (TBI). To study the m involved in
this phenomenon we havé developed a mouse model
whereby closed head mjury (C induces s¥stzm1c
increasé in bone formation ‘measurable m the femoral
trabecular and cortical bone. Stimulation of trabecular bone
formation, unaccompanied biy chan‘ges in bone resu;ptxon,
was observed in the distal femora metarﬁlerysns 1- § days
post CHI. Periosteal bone formation in mid-diaphysis
was enhanced and then declined with time dfter
CHI. The CHI-induced increase in bone formation was
independent of the mouse strain and gender, We then used
mice deficient of the ncuronal, fredommamly central
cannabinoid receptor (CB1) to e;m the bone-to-brain
¥athwgys mvolved in the CHI-in increase in bone
ormation. These mice have a basal low bone mass
phenotype secondary to low bone formation and high bone
resorption. The bore formation rate of the CB1 knockout
mice was unaffected by CHL T%:tbcr with the prevnc_mslg
demonstrated CHI-indiiced stimulation of endocannabinoi
%roductwn, these findings unﬁly stimulation of the neuronal
B1 receptor si as a kéy component m the
TBI stimulation of svstemic bone formation. These data
gor_tr an important role for the endocannabinoid system in
rain- communication.

Differential Intrinsic Neuronal Plasticity in Epilepsy
Tamir I, Yaari Y.

Dept. of Physiology, Faculty of Medicine, The Hebrew
University, Jerusalem 91120,
Temporal lobe epil TLE), the most common epil
I R o e ek i
alterations in hippocampus and related structures, which
lead to hyperexcitability and recurrent seizures. In a widely
studied rat model of TLE, similar changes can be seen a
few weeks after a single episode of status epilepticus (SE)
induced by mjectm§ pilocarpine. In this model, ex-vivo
recordings’ from CA1 pyramidal cells (PCs) have revealed
sev anges in intrinsic excitability. The most dramatic
change was increase in the fraction of bursting cells. This
burst-firing was abolished by low Ni2+ concentration (100
X licating low voltage-activated T- a2+
current (ICaT) in”its generation. To test whether TLE
associated changes m mfrinsic excitability are unique to
CA1 PCs, we recorded stmilarly in CA3 PCs using standard
current-c intracellular recording techniques. In control
rats, CA3 PCs fired either regularly or in bursts in response
to long (180 ms) and strong depolarizing current stimuli.
Low-intensity or brief stimuli did not induce bursting, In
contrast, 20% of CA3 PCs in pilocarpine-injected rats fired
an all-or-non bursts spontaneously or in résponse to just-
threshald stimuli. This de novo bursting was unaffected bX
100 fYM nickel, but was blocked by the persistent Na
current (INab) blocker riluzole (10 FYM), implicating, the
latter current, rather than ICaT, in its generation. This data,
together with our previous study in CAl, suggest that
upregulation of intrsic bursting’ in experimental TLE is
wide spread, but the ionic mechanisms underlying aberrant
intrinsic bursting may vary across different types of
neurons.

Supported by BMBF, SFB 6006.



Acute brain neuroprotection by scavenging blood
glutamate
Teichberg V.L!, Zlotnik S.?, Gurevitch B.2, Tzargorodzev
S.2, Tkachev 5.2, Burda J.2, Gottlicb M5, Wang Y.,
Shapira Y
‘Neurobiology De%tl Weizmann Institute of Science,
Rehovot, Israel, Division of Anesthesiology, Soraka
Medical Center, Beer-Sheva, Israel, *Institute of
Neurobiology, SLovak Academy of Science, Kosice, Slovak
Republic,
Abnormally high Glutamate (Glu) levels in brain interstitial
and cercbrospinal fluids are the hallmark of several
neurodegenerative conditions that result from acute insults,
such as stroke, traumatic brain injury or meningitis. As a
novel neuroprotective strategy, we have established that a
decrease of deleterious Glu m brain fluids can be achieved
accelerating the naturally occurring brain-to-blood Glu
efflux. This is produced by decreasing blood Glu levels
upon intravenous (IV) administration of p&fsmvate (Pyr),
and/or oxaloacetate (OxAc). These compounds act as blood
Glu scavengers since they activate respectively, together
with their co-substrate Glu, the blood resident enzymes
Glu- Pyr transaminase and Glu- OxAc transaminase with
transform Glu into 2-ketoglutarate. We have investigated
the acute neuroprotective effects of Pyr and OxAc n rat
models of closed head injury and of global ischemia. In the
rat model of closed he m}urK(,)the IV administration of
Pyr and/or OxAc performed 1 hour after head trauma was
found to dramatically improve the neurological status
determined after 48 hours. OxAc was superior to Pyr while
the neuroprotective effects of OxAc were abolished when
the rats were treated with OxAc + Glu suggesting that the
l()}elneﬁclal effects of OxAc 1?}{10 likely to be due to its blogg
u scavenging property. s suggestion is supported
the observation ti)mt rats treated with IV Glu have a worse
outcome than_control rats. In the rat model of transient
global ischemia, the 30 min long IV administration of Pyr
and OxAc, overlapping the 10 min long ischemia, was
found after 7 days to cause the preservation of the vast
majority of brain neurons in comparison to the death of 60
70% of neurons in control animals. We conclude that
scavengers that reduce blood Glu levels cause brain
neuroprotection by increasing the brain-to-blood Glu efflux
decreasing thereby the excitotoxic and deleterious effects of
the high Glu levels in brain fluids.

The effect of magnetic field on olfactory processing

Telles C.!, Sobel N.:2
‘Helen Wills Neuroscience Institute, UC Berkeley,
*Psychology Dept., UC Berkeley,

Functional magnetic resonance imaging is increasingly
used as a tool to elucidate the neural substrates of olfaction.
However, it is possible that the magnetic ficld used in
functional imaging may itself affect olfaction. It is known
that the direction and strength of a magnetic field have an
effect on visual rcel&tlon tasks. Likewise, the strong
magnetic field of an MRI scanner can induce phantom
Fustatoxy perception, Anecdotal observations in our
aborato suggested that olfactory intensity 1'perc‘ejzgruon was
enhanced under a strong magnetic field. "To address this
ossibility, the University of Pennsylvania Smell
dentification Task (UPSITR was administered to 9 subjects
both in the MRI scanner (4 Tesla Varian) and out of the
magnetic field in a mock scanner. In addition to
identification, subjects rated stimulus intensity and
pleasantness on a visual analog scale. The order of field
stren%th conditions (IN/OUT of the magnet) and UPSIT
booklets (1 through 4) were counterbalanced across
subjects. There was no' significant difference in
identification accuracy (mean OUT = 37, SD = 2.027; mean
IN = 33, SD = 2.179) or hedonic ratm%) (mean OUT =
43.97, SD = 17.402; mean IN = 45.86, SD = 17.7) in and
out of the magnetic field. By contrast, there was a trend
towards greater intensity rating IN as compared to OUT of
the magnetic field (mean OUT = 0.480, mean IN = 0.523,
t(8) = 2, p < 0.07). A post-hoc examination of identification
accuracy for the 40 odorants that comprise the UPSIT
identified a trend towards a magnetic ficld effect for the
odorant cinnamon. Whereas only one subject failed to
identify cinnamon in the field, five subjects failed to
identify it out of the field. This difference (lp < 0.02) does
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not meet the bonferroni corrected criteria of p < 0.001.
Further invmtiﬁgtion of these results will determine
whether these effects result from a change in peripheral or
central level olfactory processing.

Support Contributed By: NIH-NIDCD.

Anatomical and Functional Consequences of Blood-
Brain Barrier disruption in human Cerebral Cortex
Xgmkins 0.2, Korn A.**, Golan H>, Shelef 14, Friedman
1.2

*Laboratory of Experimental Neurosurgery, Soroka
University Hospital; *Zlotowski Center of Neuroscience,
Ben-Gurion University, Beersheva, 84105 Israel, *Dept. of
Nuclear Medicine, Rabin Medical Center, Hasharon
gam‘]z)duas; “Hospital for Sick Children, Toronto, ON,

anada. ;

The blood brain-barrier (BBB) protects the brain_from
circulating xenobiotic agents. ption of the BBB is
known under many pathological conditions. However, the
pathophysiology, ~ time span, spatial pattern
consequences of BBB disruptions are unknown. In animals,
several invasive methods have been developed to
quantitatively measure BBB permeability. However, most
of these methods are not applicable to humans. We have
developed an image analyses program for quantifying BBB
permeability to contrast agents injected during routine brain
images procedures- computerized tomography (CT) and
magnetic resonance imaging (MR1I). By image analyses we
were able 1o make a statistical comparison between brain
images taken before and after the injection of the contrast
material as well as measure % enhancement values. In &
group of patients BBB on, detected by CT or Ml%
was verified by single photon tomogr?phy (SPEC
following the injection o 99mTe-
diethylenetriaminepentaacetic  acid (Tc-DTPA) or by
albumin concentrations in the cerebrospinal fluid BB]
disruption was found to be either diffuse or focal, and in
most cases (>90%, n=101) was found to be confined to the
cercbral cortex. In some cases focal disruption of the BBB
persisted over long periods of time (weeks-years). While
various pathologies were found to present with changes in
BBB permeability, no single pathological process was
found to underlie disruption in all patients. Two sub-groups
of patients with focal, long-lasting BBB dlsm&lon were
subjected to  quantitafive  clectroencep o§r hic
recordings. These included 18 patients after mild head
trauma and 12 patients post surgical removal of a benign
meningioma. In both Bgrqups, spatial correlation was found
between areas of BBBE disruption and slow-wave abnormal
cortical activity. We conclude that BBB tion is a
common disorder in the diseased cerebral cortex, and when
ersistent may be associated with abmormal cortical
ction.

Effects of pleasant and unllleasant gustatory stimuli in
anorexia nervosa as revealed by spectral and
dimensional EEG changes.
Toth E.#, Gati A*, Tury F.2, Weisz J.*, Kondakor I.*,
Molnar M.+
"Weizmann Institute of Science, Rehovot, Israel, Institute
of Behavioral Sciences, Semmelweis University Medical
hool, Budapest, Hungary; *Dept. ?f Psychiat%
University School, Pécs, Hungary, *Institute of Psychology,
Hungarian Academy L(;/ Sciences, Budapest, ungary, *
Dept. of Neurology, University School, Pécs, Hungary,
Anorexia nervosa (AN) is conmsidered a multi-
factordetermined  disease,  with  biological  and
environmental factors contributing to its evolution. The
athologically altered processing of gustatory stimuli could
gc an important factor in the development of AN, The aim
of the present study was to investigate the effects of
pleasant (chocolate) ‘and unpleasant (bitter tea) gustatory
stimuli on the EEG in both a healthy control group and in a
oup of AN patients by lincar (frequenc]g spectral analysis,
mega complexity) and nonlinear (PD2, characterizing
dimensional complexxtyt') EEG complexity analysis. The
subjects were exposed for two minutes to pleasant (sweet
chocolate) and unpleasant (bitter tea) gustatory stimuli. The
EEG was recorded right after taste exposure followed by
mouthwash. The EEG was rccorded by the NeuroScan
system. The EEG recorded by 12 electrodes (Fpl, Fp2, F3,
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F4, C3, C4, T3, T4, T35, T6, P3, P4) was sclected for further
off-line analysis, In AN patients lower dimensional
complexity and higher amount of relative theta power was
observed than that seen in controls, independent of taste
conditions. Hlﬁher Omega complem%y was seen in control
subjects in the left side irrespective of taste effects. No such
hemispheric difference was observed in AN. The lack of a
significant Omega complexity change in response to
exposure of sweet taste in the left side in AN patients may
correspond to a decreased sensitivity to such stimuli in
these subjects. Since all the patients who participated in the
present study had episodes of abnormal wasting prior the
investigation it seems reasonable to suppose that a long-
lasting effects of malnutrition could be manifested in low
dimensional EEG and higher amount of relative theta (4-8
Hz) activity.

"Juvenile" stress as a risk factor for-impaired coping
behavior in adulthood - A rat model.

Tsoory M.:, Cohen H.2, Richter-Levin G.!

‘Dpt. o; Psychology, and The Brain and Behavior Research
Center, University of Haifa, Israel, *Faculty of Medicine,
Ben- Gurion University of the Negev, Israel ,
Epidemiological studies indicate that early life stress
constitutes a risk factor for developing mood and anxiety
disorders in adulthood. While most studies focus on pre-
weaning exposure, this study examined the consequences of
stress during the post-weaning period Experiment 1
examined the effects of mild {uvemle stress §days 27-29) on
coping with stress in adulthood (Day 56), measurin;
exploratory behavior and avoidance learning. Experiment
evaluated the duration and magnitude of juvenile stress (28
days) effects on anxiety indices in adulthood. Experiment 3
sought after a ‘critical developmental window’ during the
p_ost-weamnzg9 period, ie. rats underwent mild stress at
cither 27-29 days (uvenile) or 33-35 days (pre-
adolescence) and their exploring and avoidance learning
were assessed in adulthood.

Learning Deficits and Neuronal Degeneration in Male
Mice Harboring One Copy of the Gene Encodinﬁ
Activity-Dependent Neuroprotective Protein (ADNP)
Xﬂih II:, Pinhasov A.', Brenneman DE.?, Grigoriadis N2,
ozes !
Dep. L‘;f Clin. Biochem., Sackler Faculty of Medicine, Tel
Aviv University, Tel Aviv 69978, Israel, *Sec. Dev. and
Mol. Pharm., Laboratory of Dev. Neurobiology NICHD,
NIH, Bethesda, MD 20892, USA; *Dept of Neuro. and Lab
of Exp. Neuro., AHEPA Uni. Hospitaf,’ Aristotle Uni. of
essaloniki, Greece,
Vasoactive intestinal peptide (VIP), a brain extracellular
signaling molecule, has been implicated in neuroprotection,
learning and memory as well as in sexual behavior in
genetically manipulated animals.  Activity-dependent
neuroprotective protein  (ADNP), a homeobox-profile
containing gene, was recentlly identified as a VIP-
responsive gene g] Neurochem. 1999, 72(3):1283-93. ] Biol
Chem. 2001 276, 708). The current study was set out to
investigate the role of ADNP in brain function using
homologous recombination. ADNP knockout embryos die
in_uteri (Brain Res Dev Brain Res. 2003 144,83), while
ADNP+/- heterozyg:)us mice that show a 50% reduction in
brain ADNP mRNA expression, exhibit growth restriction
(7-20%) and learning deficits. Leaming deficits in the
Morris water maze were observed at one month of age and
were enhanced at two months of age in the ADNP+/-
heterozygous males. Assessment of motor activity did not
reveal a difference up to 2 month of age. The learning
deficits may stem from defective brain development du(l;l;lf
embryogenesis coupled to deficits in ADNP m adulthood.
Cresyl Violet staining revealed degenerative neurons in the
hippocampus and the cortex of 9-12 months old ADNP+/-
mice and these results were corroborated by staining with a
polyclonal antibody against the C-terminus of the beta-APP
(beta amyloid precursor protein). Further studies identified
hyper tau phophosphorylation in the ADNP+/- mice In
conclusion, ADNP is identified here as a new key gene
essential for normal brain function.
Supported by: ISF, BSF, The Lily and Avraham Gildor
Chair for the Investigation of Growth Factors. The Institute
Jor the Study of Aging, Allon Therapeutics, Inc.

Prenatal immune activation in rats: mimicking
abnormalities relevant to schizophrenia
Weiner L.

Dept. of Psychology, Tel Aviv University

Prenatal exposure to infection is associated with increased
liability to schngghrema, and it is belicved that such an
association is mediated by the maternal immune response,
in particular the pro-inflammatory cytokines released by the
maternal immune .systm;:i which may disrupt fetal bram
development. We induced maternal immunc activation by
Benph‘ eral administration of the synthetic cytokine releaser

olyriboinosinic-Polyribocytidilic acid (poly I.C) to
pregnant dams, and assessed in the offspring several indices
considered relevant to schizophrenia, pre- and post: .
Consistent with the characteristic maturational delay of
schizophrenia, prenatal immune activation led to post
pubertal emergence of disrupted capacity to ignore
urelevant stimuli, one of the central cognitive deficits in
schizophrenia, which was normalized by haloperido! and
clozapmne, as well as increased sensitivity to the locomotor-
stimulating effects of amphetamine and increased in-vitro
striatal dopamine release. Morphological alierations in the
hippocampus and the entorhinal cortex were evident at both
ages. These results are consistent with the well documented
mesolimbic dcpamntgﬁrrgc and temporolimbic pathology in
schizophrenia, and er suggest that the latter precedes
the former. Importantly, £renata1 po& I:.C administration
did not lecad to a general leaming deficit. Qur_ findings
suggest that prenatal administration of fpoly;“ 1.C may
provide a neurodevelopmental model of schizophrenia
which: 1. reproduces a putative inducing factor; 2. mimics
the characteristic maturational delay of the clinical
disorder; 3. mimics a central cognitive, nearochemical, and
newropathological abnormality of the disorder; and 4.
predicts responsiveness to antipsychotic drugs. This in turn
supports the hypothesis that immune activation during

regnancy may in part be responsible for the interaction
getween maternal  infection during pregnancy
schizophrenia.

Frequency MMN is impaired in dyslexics with learning
difficulties

Weisberger Y., Deouell LY *, Ahissar M.»
‘Dept. o; Cognitive Science, Hebrew University, Jerusalem
91903, *Dept. of Psychology, Hebrew University,
Jerusalem 91905, “Interdisciplinary Center for Neural
Computation, Hebrew University, Jerusalem 91904,
Freque{nc}' discrimination findings in dyslexic research _vaﬁ
extenstvely, perhaps due to the variability in behaviors
paradigms applied, and in the heterggenexty of the dyslexic
groups. Previous findings in our lab havé shown that the
majority of dyslexic individuals who suffer from additional
learning disabilities (D-LD) perform poorly in snmé)le
Bxsgchoacgusuc tone discriminations. On the other hand
ir basic speech perception scems adequate.We now
asked whether it is the rec}lulrmnent_ of explicit_ stimulus
comparison, in simple psychoacoustic tasks, which poses
the difficulty for this group. A group of D-LD teenagers
and a group of education and age-matched controls were
administered an odd-ball grstaradlggemﬂx graded changes in
tone frequency. In the fi , subjects m the
auditory stimuli and mismatch-negativity (MMN) was
recordéd. Afterwards a behavioral active discrimination
task_was administered. We found diminished MMN
amplitudes in the D-LDs’ group compared to controls. A
pax%cularli/I large difference was found for the larger
deviance. Moreover, whereas MMN amplitude and latency
for controls was graded according to the degree of deviance
presented, no such gradation was found for D-LDs, This
patiern of resuits” was mirrored in the behavioral
performance. Res?onse tume and accuracy for all deviants
were worse in D-LDs, and showed no gradation for the
different deviants, whereas controls showed better
ormance as the deviance increased. Thus, D-LDs have
impaired behavioral and bramn res&onses even when no
explicit comparison is required. MMN stems from an
implicit form of perceptual memory, i.e. specific adaptation
to repetitive setil)mnccs of stimuli. We thus propose that the
source of D-LDs’ deficit is impaired implicit me; 8
apparent as adaptation. Since specific adaptation leads
encapsulated rePresqntatlon of consistently concurring
stimuli, its maliunction hampers formation of adequate
auditory representations, as is the case in D-LDs.



Examining effects of postnatal maternal care on
offspring phenotype by “switching” the pups between
dams of one line and another
Weller A\, Brunelli SA 2, Schroeder M.t, Malkesman O.,
Lavi-Avnon Y.!, Hurwitz 1!, Blumberg S.!, Zagoory O.}
‘Bar-Ilan University, Ramat-Gan, Israel, *Columbia
University, New-York, US4,
The relative contribution of postnatal maternal care to the
offspring’s phenotype can be partially analyzed by studying
g'l(x)ps from one line/genotype that are placed with a mother
om another line/genotype and comparing them with pups
raised by same-line dams. Benefits and limitations of this
approach will be discussed, together with findings from our
labs, using several rat models and assessing isolation-
induced ultrasonic vocalizations (USV; a measure - of
“infant separation-anxiety”), y-weight gain and
immobility in the swim-test (a_measure of “behavioral
despair”). We found that cross-fostering rat pups from a
line that emits a high amount of USV to low-USV-line
dams did not affect the EE%S’ high vocal response. Pups
from a different line (“OLETF”), lacking type-A receptors
for the neurﬁg tide cholecystokinin, also were found to
emit many compared to their control line (LETO).
This was further found whether the OLETF ém was
interacting with a LETO or an OLETF dam. OL Tl"2 pups
also gain weight more than their controls. Preliminary
results suggest that this holds even when the OLETF pups
are raised by a LETO dam. In the Flinders-Sensitive Line
(FSL), an animal model of depression, we found that
nursing dams and weaned, prepubertal pups, exhibit greater
durations of immobility in the swim-test compared to
SFragu -Dawley (SD) controls. Maternal behavior patterns
of FSL dams were also abnormal. Cross-fostering SD pups
to FSL mothers increased the pre;f)ubertal pups’ immobility
duration, while immobility of FSL pups was not
significantly chan%jed by c.ross-fostermﬁl a SD dam. To
the extent that the “switching” mef can represent
postnatal environmental influences, the results above
suggest that factors beyond postnatal care (i.c., genetic, and
prenatal environmental factors) may provide most of the
mfluence on USV and weight gain, at least in these
particular rat lines. However, other postnatal manipulations
may nevertheless affect the infant’s phenotype.

.

Analgesia (SI.

Wolf G., Yirmiya R., Shavit Y,

Dept. o/ Psychology, Hebrew University, Mount Scopus,
Jerusalem 919035, Israel,

Several lines of evidence indicate that the proinflammatory
cytokine 1L-1 is involved in the neural, endocrine and
behavioral responses to stress. For example, exposure to
various stressors was found to increase the production and
secretion of IL-1, in the periphery and within the brain, and
this increase was associated with activation of the
hﬁ'pothalamlc-pltultary-ad;enal axis. We have recently
shown that mice with impaired IL-1 signaling display
diminished corticosterone secretion after exposure to mild
stress compared with their wild type (WT) controls. A
prominent consequence of exposure to stressful stimuli is
reduced pain sensitivity, termed “stress-induced analgesia
(SIA)”. Since IL-1 plays a role not only in stress
responsiveness but also in pain modulation (under both
inflammatory and non-inflammatory conditions), we
hypothesized that it is involved in the pain moduiatory
effect of stress. To test this hypothesis we used two mouse
models of impaired IL-1-signaling: Targeted deletion of the
IL-1  receptor e I (IL-1rKO), or transgenic
overexfressmn of the IL-1 receptor antagonist within the
CNS (IL-1raTG). Mutant mice were compared with their
WT controls. Mice swam for 2 min at 32°C, allowed to dry
for 2 min, and tested for pain sensitivity using the hot-plate
test immediately after drying. Two-way ANOVA revealed
a significant strain by treatment interaction: The two WT
strains displayed marked analgesia following exposure to
the swim-stress, while both mutant strains did not dlsPlay
stress-induced analgesia. These results suggest that IL-1
plays an important role in SIA. Since this effect was also
observed in IL-1raTG mice, which overexpress IL-1ra only
itrl:ﬂgNCSNs’ it appears that this role of IL-1 is mediated via
c )

Interleukin-1 g)L-l) Plays a Role in Stress-Induced

63

Impairment of Interleukin-1 (IL-1) Signaling
Attenuates Neuropathic Pain and gontaneous Ectopic
Neuronal Activity Following Nerve Injury
Wolf G.!, Gabay E2, Tal M, Yirmiya R.!, Shavit Y.!
‘Dept. of Psychology, Hebrew University, Jerusalem 91905,
*Dept. of Anatomy and Cell Biology, Faculty of Medicine,
Hebrew University, Jerusalem 91010,
Neuropathic pain is a chronic pain state resulting from
peripheral nerve injury, characterized by both hyperalgesia
and allodynia. In view of the kmown (gmn facilitatory role of
IL-1 in various inflammatory conditions, these find
suggest that over-rroduptlon of IL-1 may underlic
byperaigesia and allodynia seen in ne}w?ga tic pain. In the
present study, we tested the hzhpotheqls t impaired IL-1-
signaling influences neuropathic pain, using two mouse
models; mice with targeted deletion of the IL-1 receptor
t};pe I SIL-]rKO) and mice with transgenic overexpression
of the 1L-1 receptor antagonist ([L-1raTG), and their WT
controls. Neuropathy was induced by cutting the L5 spinal
nerve on one side, mechanosensitivity was measured
for 7 successive days. Neuropathic pain was also assessed
by cutting the sciatic nerve, measuring the autotomy score
for 35 days. We report here that mice developed
neuropathic pain, as reflected by significant allodynia in the
hindpaw ipsilateral to the injury comy with the
contralateral hindpaw. The mutant strains, however, did not
display increased pain sensitivity in_either hindpaw.
Spontaneous ectopic neuronal activity of these strains was
recorded in the dorsal root ganglion (DRG), 1, 3, and 7
days following nerve injury. In WT mice a significant
proportion of the axons (10.3-18.0%) exhibited
spontaneous ectopic neuronal activity at all time points,
whereas in mutant mice only minimal number of axons
exhibited such activil 51.3-1.6%)_‘ WT mice ﬂevelogled
Br(zﬁressive autotomy following sciatic denervation, while
oth IL-1rKO and IL-1raTG mice displayed delayed onset
and reduced scoring. Taken together, these results suggest
that IL-1 signaling plays an important role in the aliered
neuronal activity thal underhes the development of
neuropathic pain. *Gilly Wolf and Eran Gabay contributed
equally to this research.

D-Serine as a Physiological Activator of NMDA
glgceptors: Implications for Stroke and Psychiatric
seases.

Wolosker H., Kartvelishvily E., Shieper M.
Dept. of Biochemistry, Rappafmrt Faculty of Medicine,
Technion, Haifa 31096, Israel,

NMDA receptor plays a major role in excitatory
neurotransmission, displaying a unique requirement of two
distinct agonists to mediate calcium influx. In addition to
glutamate, it requires binding of either giycine or D-serine
fo the “glycine site” of the receptor. Recent data indicate
the presence of high levels of D-serine in the brain of
higher organisms, raising the possibility that this unusual
D-amino acid may be involved in the physiological
regulation of NMDA receptors. We will present data
demonstrating the biosynthesis, metabolism, uptake and
release of D-serine from_astrocytes, neurons and brain
slices. We report that NMDA-¢licited neurotoxicity in
different experimental systems requires endogenous D-
serine, indicating that D-serine thysmloglcally interacts
with the “glg:me site” of NMDA receptors. In this
framework, D-serine is prolgroused to be a novel
gs that

neurotransmitter in the brain. | affect D-serine
synthesis and degradation might be useful in several

athological conditions, including overstimulation of
RIMDA receptors in stroke and neurodegenerative diseases,
and NMDA receptor hypofunction in schizophrenia.
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Scaffolding of Fyn kinase to the NMDA receptor
determines brain region sensitivity to ethano)
Yaka R.}, Phamluong K2, Ron D.*

‘Dept. of Pharmacology, School 3f ‘Pharmacy, Faculty of
Medicine, Hebrew Universli\;y of Jerusalem; *Gallo
Research Center, Dept. of eurolo&ll, University of
California, San Francisco, USA; *Gallo Research Center,
Dept. of Neurology, University of California, San
Francisco, USA, ‘

Alcohol abuse is a major societal problem. Although
cthanol is a structuratly simple, diffusible molecule, its sites
of action are risingly sclective and the molecular
mechanisms under’ ﬁg ]speclﬁcxty in ethano! actions are
not understood. -Methyl’ D-Aspartate (NMDA)
receptor channel is one of the main targets for ¢ 1 in
the brain. We found that the bram region-specific
compartmentalization of Fyn kinase determines NMDA
receptor sensitivity to ethanol. We demonstrate that in the
hippocampus but not in the cerebral cortex, Fyn is targeted
to the .N?QB subunit of the NMDA receptor by the
scaffolding protein RACKI. Upon acute exposure to
cthanol, RACK1 is dissociated from the lex thereb
facilitating Fyn-mediated phosphorylation of B, whic
enhances channel activity and thereby counteracts the
inhibitory actions of ethanol. In this way, the selective
scaffolding can account for the ethanol-induced acute
tolerance of NMDA receptor activity that is detected in the
hippocampus but not in the cercbral cortex. The
phosphorylation-dependent, region-specific activities of
ethanol on the NMDA receptor provides a compelling
molecular explanation that accounts for the selective
activities of ethanol and may have im‘tant implications
for elucidating pathways leading to alcohol addiction.

Delay activity neurons in monkey prefrontal cortex
Yakoviev V., Bernacchia A.?, Amit DJ.*, Hochstein S.!
‘Hebrew University, Jerusalem, Israel, *Universita’ di
Roma, La Sapienza, Italy,

We trained a_macaque monkey on a behavioral task that
requires holding several visual images simultancously in
working memory. In each trial, a sequence of 1-4 different
images served as samples. These were followed by a match
stimulus, which was a repetition of one of the samples,
(called the cue). The length of the sequence
position of the cue in the s ce were chosen at random
on each trial. The monkey’'s task was to recognize the
?gg_earance of a repetition of any one of the samples and
efore, for best performance, it needed to ;mld in
working memory (selective delay activity) all of the images
of the sequence. We recorded from prefrontal cortex,
understood to be the most appropriate cortical area for
involvement in such a task. A quarter of the recorded cells
(45/168) exhibited delay activity. We found that delay
activity initiated by presentation of one stimulus could
survive through presentation of a few other image% as well
as the inter-image-intervals. As expected, we found that the
longer the trial, i.c. the more intervening stimuli, the less
was the chance of survival of the image’s delay activity.
These results are in good agreement with our behavioral
results and model, proposing delay actmt%/ reflecting active
working memory, mamtaining storage of multiple 1mages
ISF, 2002, 2003; Amit et al, Cerebral Cortex 2003,
akovlev ef al., Cerebral Cortex 3004).
Supported by Centers of Excellence Grants from the Israel
Science Foundation and the INFM, Roma, and a grant from
the National Institute for Psychobiology in Israel (VY).

A possible antagonism between norepinephrine and
glucocorticoids induced signaling pathways: relevance
to the etiology and ireatment of major depression.
Yaniv S., Laifenfeld D., Karry R., Klein E. and
LBe?'ShaCharﬁi hobiology, Dept of Psychiatry, Facul
aboratory of Psychobiology, t of Psychiatry, Facu
ofMedici’nj:a, T eci::ion; & 2P yeniamy i
Substantial clinical and preclinical evidence implicates
alterations of the stress hormones and an impairment of the
HPA axis in the etiology and development of depression. In
the past decade, research has focused on long term
intracellular processes in depression and stress leading to
abnormal neuronal plasticity. To examine a role for the

ucocorticoid on neuronal morphology and plasticity,
neuroblastoma SH-SY5Y cells were treated with
repeated doses of 10-5M dexamethasone (DEX) for 24 48
or 72 hours. DEX treatment induced a time dependent
decrease of cell number after 24h while an increase in cell
division was observed following daily treatment with DEX
for 72 hours. Moreover, cells treated with 10-5M showed a
transient decrease in neurite number when compared with
non treated cells. These changes were a ed by time
dependent decreases in CREB and ATF-2, transcription
factors involved in plasticity and nnlplxcated in stress and
depression. Concomitantly, mRNA levels of CAM-LI, a
neurite-outgrowth promoting genes, and Gap-43, a synaptic
marker, were decreased after 24 and 72 hours vely.
The alterations in cell number together with the changes in
morphology and the expression of plasticity related genes
suggest a role for glucocorticoids in cell differentiation. In a
revious study we have shown that the expression of ATF-
, CAM-L1 and Gap-43 were increased following a single
treatment  with inephrine. The opposite effects of
DEX, acting as a model for stress and depression, and NE,
a substrate of an_tl-d:hpressant drugs, point to a possible
convergence of sign ox}g pathways and may explain the
etiology and treatment sion.

The effects of acute stress on local circuit activity in the

rat dentat:rﬂvru_s .
Yarom éz, Richter-Levin G.
Brain & Behavior Center, Haifa University,
Studies have shown that, depending on its severity and
contex, emotional stress can impair [eaming. Most related
studies concentrate on synaptic plasticity and long-term
iation (LTP) o%fﬂynqmplc cells. However, it has
ome clear that modifications also take place at the level
of complex interactions with the principle cells within the
dentate gyrus, i.¢. at the local circuit level. So far though,
no research has been done to establish the possible effects
of stress on local circuit activity and plasticity. We set out
to examine possible alterations in local circuit activity and
plasticity following exposure to stress. Local circuit activity
and glqstxc were m by using frequency dependent
inhibition (FDI) and commissural modulation protocols
téylloqug an ¢ ixtx.iﬁg 15 minute- gt;!forced wmfl‘;ulg ghstx;:s_s.
O mn tion was sl m
stressed rats both before and after applying high fre?uency
stimulation. Exposure to stress not alter FDL. The
application of high _frequencg stimulation reduced FDI in
both groups, but this t};ﬁe of plasticity was greater in the
stressed rats. These findings indicate that the exposure to
acute stress affects aspects of local circuit activity and
plasticity in the dentate %yrus It is possible that these
alterations underlie some of the behavioral consequences of
the stress experience.

The soma of pyramidal cells is noisier than its dendrites
Yaron-Jakoubovitch A **, Jacobson G.*2, Koch C2, Segev

L, Yarom Y.»

‘Dept. o, NeurobioloFy, The Hebrew University, Jerusalem
91904, Israel; *The Interdisciplinary Center for Neural
Computation, The Hebrew University, Jerusalem 91904,
Israel, *Computation and Neural Systems Program,
California Institute of Technology, US4,

Neurons are noisy elements. A quantitative understmdm%
of neuronal noise along with a qualitative understanding of
its origins is necessary for understanding the constraints
under which the neural code operates. In a ous stu

using current clamp recordings from layer IV-V pyrami

neurons in slice preparation of rats’ neocortex, we
demonstrated that voltage noise increases as the cell
depolarizes. This increase was m due to the negative
slope of persistent Na+ conductance in the subthreshold
voltage regime, which acts as a voltage dependent amplifier
of low frequency transients. In a recent st using
simultaneous recordings we compared the noise in the soma
to that of a dendrite in the same neuron. As in the soma,
noise in dendrites also increased with depolarization.
Unexpectedly, the magnitude of noise in the soma was
always larger than that in the dendrite. The difference
increased with the distance from the soma and was
climinated by blocking the Na+ conductance using
tetrodotoxin. We conclude that the source of this noise is




the persistent Na+ current which is located at the soma; the
lower noise level at the dendrites is due to electrotonic
attenuation of the noise from the soma to_the dendrites.
These results further support the existence of a

xin-dependent poise source near the soma and
suggest that Na+ dependent noise plays a major role in the
integration of synaptic inputs and determination of the
neuronal output.

The hippocampus and insular cortex are differentially

activated in novel taste learning

Yefet K., Merhav M., Rosenblum K.

Dept. 07 fNeurobiology ogy & Enokﬁy Cenrer  for Brain &

Behavior, University of Haifa,

We are interested in understanding the neural mechamsms

which underlie the formation of long-term mem

Towards that end, we investigate thc actm of ERK

phosp r:ilanon of rotein kinease and cA Mli
ement binding protein (CREB), an expressmn

lovels of C/EBP in the ippoc us and the insular cortex

following novel learning compare between novel

(saccharin 0 o) and fmmhar taste (water,

e . e A oS4
point , 18hr,
>7 for each time point). E CREB acfin an

expression levels are not changed in_the cortex or the
hippocampus following learning. ERKIAI activation_is
increasedbntn tgt insular cortezt(‘ 20 mmut(m folll’cl)lwhxgg
earning but not in other time ublis
be ore)g However EI{K is notp%::‘tuvnmd
Aﬁyocang)usm the same tlme{)omt IncontrasttoERKl/H

REB are&léosp (CREB on ser 133 and
Akt on ser 473) in ampnsofth ed.butnot
oontrol animals 20 follo

tlme point  (169%, 51 01 42§% Pd) 05

relshpectweiy We next measured the expression level of

BP. in wntobedownsﬂeamofCREBand

involved in learning and We detect an

mcrease in C/EBP express:on 18hr lo /g leamin, both
o, p< 0.0

in the h
oonclude that both the h&poc cortex
are wot| novel taste learning. In

addmon erem biochemical pathways are actnvated in
two brain structures in a smnlgr umeys

Learan to adapt: adaptation of the visual system to
monocular optlcal-dlstortlons.

Ychezkel O.', Belkin M.!, Sagi Polat U
iGoldschleger Eye Research tnute Sheba Medical
Center, Tel Hashomer, Tel Aviv Umvemty *Dept. of
]Sv;eiumblology Brain Research, The Weizmann Institute of
ence
The visual system is capable of ad optical
distortions caused by the eyes opt:cs or added Ienses.
Astigmatism is an optical error that dis the kual mput
along one axis of the visual lmage due to
shape of the lens (which is sphenical smgm'd ?
Here we study the time course of adaptanon to cylindrical
torted visual inputs given to one eye (as in amblyopia).
Methods: We a matrix o targety
groupmg F proxxm Subjects wore on eye a
) D, to create an ophcal distortion.
whlch changed the proxnmty between the dots along one
direction and thus the directionality of the perceived
pattem Subjects task was to dlsmk n horizontal
vertical groupings without fe eye was
enher covered (monoptic) thh or was open (dxchotpuc)

Perceived i fore, ﬁho

tation Seriod nxgas measured, R’esults (l) ithout the
cylinder lens no bias was found (N= 2) re was a match
betweenproxxmlty msmthesﬂm s and the subjects’
report, W Sharp transition between vem and
honzcmtal gro gs. (2) Tests with the cylindrical lens
(N=12) show: baas in the perceived ori

ientation,
accordance with the distortion axes. (3) After 2 hours thh
the cylindrical lens (N=12) there was no sign for adaptation
but only for an after-effect when the lens was removed
eversed bias). (3} After 4 howrs, the monoptic
ed adaptatxon (reduced b ;as) while the dic
ﬁroup (N— s wed an ogyosnc effect (mcreased bias). (4)

gleserved when the lens” was reatnnpphed the next_day.
scussion: The results suggest that

at a binocular level The fer 80ross days implies that
the recalibration ual ‘adaptation can

be fearncd and ¢ 1c1cntly mcuvlgcd when a previously
experienced distortion reappears.
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Stretch Injury to Cells Causes Changes in GSH/GSSG

ratio (Redox status) in in-vitro Model.

Y -Cohen A2, Kohen R}, Shohami E*

‘Dept. of . Pharmaceutics, School of Pharmacy, Hebrew
University, Jerusalem, Israel, Dept. of Pharmacology,
ISchooI of Pharmacy, Hebrew University, Jerusalem,
srael

kground: Astrocytes are the most abundant glial cells in

rain. They provide ncurons with a supportive
envnomnent by exchanging products which are essential
for the normal neuronal function and protect them against
toxic mediators and hostile envuonment. Glutathione 1s one
of the products which is exchanged between astrocytes and
neurons. It is sensitive to oxidafive stress and protects the
brain from reactive oxygen species (ROS) which are
massively produced in trauma. Objective: To evaluate
es m the levels of reduced iGSH) and oxldlzed
GSSG) glutathione in response to stretch i of
ﬁ‘erent severities in as and in thehal ccl line,
in correlahon with cell death. Methods: Primary astrocytes
cultured from newborn mice and HaCaT, transformed
epxthellal cell-line, were grown in wells on a flexible
silastic bottom. Acelhmmyoonuollerwasusedtoprodme
a rapid pressure of known amplitude and duration leading
to a stretch injury, whi chdefonnsﬂleceﬂsmdservesas
our model systen. Cells were collected 1, 4 and 24 hours
after the trauma and injected into HPLC-EfID Cell survival
was measured method Results and discussion;
with increased

The survival of
de%oﬂlof trauma. In parall dccrease in GSH was found
mc
redox potenng caiculated by the Nernst equation was found
to be lmnegaﬂvemsevere!rauma as compared to control.
No changes in the were observed in HaCaT 24
hours afier trauma nofNACorBSOpnortothc
trauma affected si ﬂcanlytheresults mrmdtsmd:cate
that mechanical mjury leads to changes in redox s
oxidative stress. whxchmmmcmelateswnheell
death. , the ratio GSH/GSSG can serve as a sensitive
cellular marker for oxidative stress after mjuty and as a
tool to evaluate novel antioxidant therapies.

Hill Coefficient for Estimating the Magnitude of
Cooperaﬂv:ty in Gati Transltmns of Voltage-

Ylgacho
NE of Life Sciences, the Ben-Gurion University of the
egev,
A uently used measure for the extent of f cooperativi
bmdmg by an allosteric protein is the %11
coefﬁc;ent obtained by fitting data of initial reaction
velocity (or fractional binding saturation) as a function of
substrate concentration to the Hill ion. Here, it is
demonstrated that the simple two-statc Boltzmann equation
that is widely used to it voltage-activation data of voltage-
dependent ion channels anafo ous to the Hill equation. A
general empiric deﬁmtlon for a Hdl coefficient (nH) for
chanmel gating transitions, mnh%ous to the
logarithmic potential sensxtm funcuon of Almers, is
denved. This definition provides a novel framework for
reting the meamng of the Hilt coefficient. In
oonsndermg articular and simple gating schemes for
a voltagc-acuv cation channe relation of the Hill
coefficient to the mngmtude nature of cooperative
interactions along the reaction coordmatc of channe; tgntmg
is demonstrated. A ible functional
low value of the Hill coefficient for gatm transmons of the
Shaker voltage-actlvated K+ channel 1s suggested. The
between the Hill coefficients for ligand bmdlumﬁgg
and for channel gatin oriuansuxons further points to a
ggl}:cepmal framework in analyzing enzyme and channet
aVIOT



66

Tlluminating Vesicle Priming with live-cell TIRF
microscopy

Yizhar O, Matti U2, Becherer U.?, Rettig J.2, Ashery U.!

! hpt. oﬂ\;eurobiochemist , Tel Aviv University, Israel,
*Physiologisches Institut, Saarland University, Homburg,
Germany,

Vesicles in neurons and neurosecretory cells undergo
multiple steps of maturation in order to become fusion
competent and oventually undergo exocytosis. The first
requirement  for fusion-competence is morphological
docking of the vesicle at the plasma membrane. A docked
vesicle is then primed for exocytosis by a_series of
molecular steps. A key step in vesicle priming is the
formation of the SNARE complex between Syntaxin,
SNAP25 and VAMP (Synaptobrevin). Formation of this
complex has been shown to be a crucial step in
neurotransmitter release and as such it is regulated by
numerous protein-protein interactions: It was suggested that
the degree of “release-readiness” of different vesicle
populations is defined by the molecular machinery that
reﬁulages docking and priming. We have used total internal
reflection fluorescence mlcmswfﬁéTIRF) to track single
large dense-core vesicles (LDCV’s) inside living
chromaffin cells and analyze their mobility. Using a
custom-written software we have obtained trajectories of
individual vesicles within control cells "and cells
overexpressing the inhibitory protein Tomosyn. Tomosyn
was shown to_ form SNARE complexes with Syntaxin and
SNAP25 and inhibit the association of Synaptobrevin with
these two proteins. We have tglrtwiously shown that
Tomosyn dramatically reduces the amount of fusion-
competent vesicles in chromaffin cells but does not affect
the amount of docked vesicles. In the present study we
cxamined whether the inhibition of priming is corrélated
with chan‘ges in vesicle mobility. We observe that in control
cells, 50% of the vesicles detected near the plasma
membrane are virtually immobile. However, when tomo

is overexpressed, the size of this pool is reduced by 50%
and overall vesicle mobility is increased. This is the first
evidence for a correlation between vesicle priming and
mobility. Using the TIRF system, we will be able to better
understand the molecular mechanisms underlying vesicle
docking, priming and fusion.

The novel anti-Alzheimer-antiParkinson drug, ladostigil
(TV3326) and rivastigmine, prevent a&o tosis and
regulates holo-APP processing in SK-N-SH cells,

Yogev-Falach ]7\54., Amit T., Youdim MBH.
Eve Topfand NPF Centers of Excellence, Technion-
Faculty of Medicine Dept. of Pharmacology;
The colinesterase (ChEg- monoamine oxidase (MAO)-
inhibitor, ladostigil (TV3326) has been developed as an
anti-Alzheimer from the anti-Parkinson
agiline. We have previously shown that ladostigil
regulates amyloid precursor protein (APP) processing by a
protein kinase C activation (PKC) dent mechanism,
m cell culture and in vivo. Since programmed cell death
may play an integral role in Alzheimer’s disease (AD), we
investigated whether ladostigil exerts neuroprotective
activity and regulate the levels of the holo-APP and its
fragments, usm% high-density apoptotic neuroblastoma SK-
N-SH_cells in ox:ﬁ;ctftm culture. Ladostigil (0.1-10 tyM)
dose-dependently decreased apoptosis via mhibition of the
cleavage and = prevention of caspase3 activation.
Furthermore, it cased apoptosis through the Bel-2
family proteins regulation, resulting in reduced the levels of
ro-apoptotic Bad and Bax and induction of anti-apoptotic
1-2. In addition, long-term culture of mduced-ali)popmtxc
SK-N-SH cells resulted in elevation of holo-APP levels,
whereas in this model, treatment with ladostigil markedly
decreased the levels of holo-APP, as well as stimulated the
release of the non-amyloidogenic o-secretase form of
soluble APP (%\\IPPag in the medium. Similar to ladostigil,
its S-isomer, TV3279, which is a ChE inhibitor but lacks
MAO n_nhxblmlzpacmlty, exerted similar neuroprotective
propertics and APP cessmiks%gm that the mode of
action is independent of MAO inhibition. The ChE
itor drug, ,nvasgﬁgmne‘ also prevented neuronal
apoptosis, as well as affected APP regulation/processing.

Our data demonstrate that ladostigil neuroprotective

properties, via the Bel-2 family proteins, together with its

effect on holo-APP and sAPPa levels, might reduce the

amyloidogenesis in AD and thus make ladostigil a

giotentially drug for the treatment of the AD and Lewy body
sease.

Proximal Persistent Na+ Channels Underlie Spike
Afterdepolarization and Burst Generation in Adult Rat
CA1 Pyramidal Cells

Yue C', Remy S, Beck H*, Yaari Y.!
1Dept. of Physiology. School of Medicine, The Hebrew
University, Jerusalem; *Dept. of Epileptology, University of
Bonn, Bonn, Germany,
It is firmly established that the fast, all-or-none spike in
principal brain neurons is driven by voltage-gated Na+
currents and is iniliated at the axon initial segment or
proximal nodes. In contrast, not much is known about the
identity of the ion channels that generate the slow and
graded spike afterdepolarizing potential (ADP) and the
subcellular sites at which this potential originatgs. CAl
ﬁ\y;tatmdal cells manifest a conspicuous somatic spike ADP
causes some of them to burst-fire when strongly

depolarized: Here, we show that CAl neurons possess a
persistent Na+ current (INaP) that gives rise to a substantial
mward current within the voltage range of the spike ADP,
In contrast, inward Ca2+ currents deactivate rapidly, with
persistent Ca2+ currents within the voltage r. of the
ADP being about tenfold smaller. The somatic spike ADPs
and associated burstml%cwere Ih?otently suppressed B% a
battery of drugs that blocked INaP. These effects of INaP
blockers were replicated when the drugs were applied
locally to the somatic region, but not following local
application to distal dendrites. Additionally, spike ADPs
were preserved in CA1 neurons in which the dendritic tree
had been severcd close to the soma, and were similarly
sensitive to blockers of INaP. Collectively, these data
suggest that the somatic spike ADP, which is a crucial
de%egmpna:_lt of CA1 neuron excitability, is generated locally
by activation of persistent Na+ channels m the proximal
portions of the neuron.

Brain activation during re&gﬂition of sparse,
camouflaged figures — an study
Zahar Y., Gur M.
Dept. of. ‘Bio-Medical Engineering, Technion, Haifa ;
We used fMRI to study the brain areas involved in the
process of perceiving a Tigure from a sparse, camouflaged
mput. Two paradigms were used. In the first, four subjects
viewed camouflaged 1ma%es displayed for 7 or 20 sec, and
were asked to indicate 1f and when they recognized the
gure. fMRI data were taken throughout the viewin
period. We explored the changes in the BOLD signa
around recognition time. Comtﬁanng activation patterns
before and after recognition, with activation seen when the
subject failed to recognize the image, revealed areas that
responded more strongly during recognition in the middle
temporal gyrus while in early and mid-level visual arcas
activation was similar for both conditions. The second
experiment used the fMR adaptation method to test whether
common or distinct neural populations respond to a
camouflaged picture in comparison with grayscale
photographs of the same figures. Stimuli were displayed in
a block design paradigm, with repeating (adaptive) or
different (non adaptive) figures. The results indicate that in
higher brain areas there are regions containing differcnt
population that are semsitive to_grayscale pictures and to
camonflaged ones although the figures in both cases are the
same. Our results may help to explore the network involved
in the act of transforming seemingly random spatial cues
into a meaningful, informative object.



The influence of NAPSVIPQ) pre-treatment on the
induction and severity of experimental autoimmune
encephalomyelitis

Zaltzman R !, Giladi E.!, Grigoriadis N.¢, Melamed E.*»,
Offen D2, Gozes 1!

Dep. l?f Clin. Biochem., Sackler Faculty of Medicine, Tel
Aviv University, Tel Aviv 69978, Israel, *Dep. of
Neurology., Sackler Faculty of Medicine, Tel Aviv
University, Tel Aviv 69978, Israel, * Felsenstein Med. Ctr.,
Sackier Faculty of Medicine, Tel Aviv Universi?/, Tel Aviv
69978, Israel, ‘Neurol.,, Exptl. Neurol., Thessaloniki,
Greece;

Activity-dependent.newo%rot_ective protein (ADNP) was
shown to be essential for brain formation (Pinhasov et al.,
Brain Res 200‘3’}PPeptide scanning identified a motif on
ADNP, NAPSVIPQ (NAP), that provides femtomolar
neuroprotection (Bassan et al, ). Neurochem,1999).
Multiple sclerosis (M%Zl is a chronic disabling disease of the
CNS. It is believed that immunological mechanisms are
involved in MS. The influence of NAP was checked on
C57BL/6 female mice, in which experimental autoimmune
encephalomyelitis E), a model for multiple sclerosis
was hntlldu(i ogy mumnnzatllm with a p%tg& ) exl'nved ﬁm:l
myelin oligodendrocyte glycoprotein . Intra-nas;
daily treatment with NAP, !Kat started 1% days before MOG
immunization and continued for 40 days, s:gmﬁcan%y
reduced the number of mice suffering from EAE.
Furthermore, the severity of the disease, represented b{rthe
degree of motor dysfunction was reduced in the NAP
treated mice. In order to asses, whether NAP effect was
related to  neuroprotective,  ncurotrotrophic  or
immunoregulatory activitics, the expression of 1,176 genes
was ooﬂparedcu.smg Clontech Atlas Array, between spinal
cords of MOG immunized mice, MOG mnmunized mice
treated with NAP and non-immunized (or treated) mice
(naive mice). ngal cords of NAP-treated mice showed an
increased A expression of genes associated with
neuro/ghia protection, genes related to neurite outgrowth
and synapse formation and genes associated with the
reduction of inflammatory activity related to EAE. In
contrast, the mRNA levels of genes associated with
inflammation or CNS cells injury, were increased in spinal
cords of MOG-immunized mice and decreased following
NAP treatment dramatically.

Support Contributed By: Allon Therapeutics, Inc., USA,

Transcranial Magnetic Stimulation of Deep Brain
Regions: Evidence for Efficacy of the H-Coil

Zangen A.:, Roth Y.z, Hallett M.

‘Dept. of Neurobiology Weizmann Institute of Science ;
:New Advanced Technology Center, Sheba Medical Center,
*National Institute of Neurological Disorders and Stroke,
NIH, Bethesda, MD.,

Objective: Standard coils used in research and the clinic for
noninvasive magnetic stimulation of the human brain are
not capable of stimulating deep brain regions directly. As
the fields induced by these coils decrease rapidly as a
function of depth, only very high intensities wouky allow
functional stimulation of decp brain regions and such
intensities would lead to undesirable side effects. We have
designed a coil based on numerical simulations and
phantom brain measurcments that allows stimulation of
deeper brain regions, termed the Hesed H-coil. In the
present study we tested the efficacy and some safety
aspects of the H-coil on healthy volunteers. Methods: The
H-coil was compared to a regular figure-8 coil in six
healthy volunteers by measurmi thresholds for activation
of the abductor pollicis brevis (APB) representation in the
motor cortex as a function of distance from each of the
coils. Results: The rate of decrease in the coil intensity as a
function of distance is markedly slower for the H-coil. The
motor cortex could be activated by the H-coil at a distance
of 55cm compared to 2cm with the figure-8 coil.
Conclusions: The present study indicate that the H-coil is
likely to have the ability of deep brain stimulation and
without the need of increasing the infensity to extreme
levels that over-stimulate cortical regions. “Significance:
The ability of non-invasive deep brain stimulation opens a
wide range of both research and therapeutic applications.
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Cloning, Overexpression and Purification of the
Cholinesterase Domain of Neurotactin and its
Interacting Partner Amalgam

Zeev-Ben-Mordehai T.*, Peleg Y.5, Toker L2, Levy N3,
%dberg EH., Silman 12, Sussman JL.!

Dept. of structural biolo&y Weizmann institute of science;
*Dept. of neurobiology Weizmann institute of science;
sIsrael structural proteomics center,

Studies during the last decade have identified five proteins
with substantial sequence similarity to cholinesterases
(ChEs). The regions of sequence similarity correspond to
only part of the comgllaete sequences of these proteins, thus
establishing the ChE domain as a modular domain
incorporated into different proteins. One of these proteins is
neurotactin. Neurotactin is a Drosophila transmembrane
glyco;igotcm that is dynamically expressed in neuronal and
epithelial tissues dufing embryogenesis and in the late
larval period. In in vitro assays, neurotactin promotes
heterophilic cell aggregation through interaction of its
extracellular ChE domain with a secreted 1mmun‘c!)§}2buhn-
like protein called amalgam. We have sub-cloned,
separately, the genes of neurotactin and amalgam into a P.
Pastoris “expression vector. Stable transformants of P.
Pastoris with the gene of neutrotactin and amalgam was
achieved by el ation followed by metabolic
selection. Screen for colonies with multi copies of the genes
was performed by sefection on increasing concentration of
the antibiotic G418. Expression of the proteins was induced
with methanol for 6 days, resulted in secretion of the
con'espondingl roteins into the growth medium from which
they were collected. Separation of the proteins from the
medium comy ts other P. pastoris proteins was_in
two steps first, affinity chromatography and then size
exclusion chromatography in the presence of a detergent.

Discriminating Deuterated from Undeuterated
Acetophenone: Comparing Humans and a Dog
g.e%)egggl NQ:M,', Rubenstein N2, Mainland J.D*, KhanR 2,

0 -
niversity of California Berkeley Biophysics Dept.,
’Univers:'y o)} Cah[fomia Berkelgjv MoI;ezsular and Cellular
Biology, *University of California Berkeley Hellen Wills
Neuroscience
To determine if deuterated compounds are distinguishable
from their undeuterated counterparts through smell, we set
out to replicate a previous report: 31 subjects performed a
one-trial  same/different discrimination on two jars
containing deuterated and undeuterated (H)
acetophenone. 24 subjects correctly chose different.
However, when performing the same task using two
identical samples of H, 23 subjects erroncously chose
different. Thus, a bias existed toward answering different.
To avoid this we used an olfactometer to test 38 subjects in
a 32 trial same/different forced choice design. Mean
accuracy was not different from chance (52.5% +3.5, NS).
To eliminate possible habituation effects, we repeated the
task in 14 subjects with only 8 trials. Although mean
accuracy was not different from chance (60% * 23, NS), 3
subjects did get all 8 trials correct. To test a different
paradigm we then tested an additional 65 subjects on a 14-
trial two-alternative forced choice identification task again
with jars. Mean accuracy was not different from chance
(51.2% % 16, p>.1), but 3 subjects performed significantly
greater then chance {one subject at 100% . two
subjects at 93% p< .0009, one subject at 86% p < .006, and
one at 78.5% p < .03) while no subject performed
significantly below chance. Humans mostly unsuccessful,
we set out to see if dogs could do it. A Ge Shepard
was trained to recognize H. He then did 7 trials of a three-
alternative forced-choice identification task at 100%
accuracy (p<.001). To address the concern that the dog was
making an intensity rather than identity judgment, we
conducted an additional 12 trials using different intensities
of the target and distracters. The dog was at 100% accura

.0001%. Thus we conclude dogs can distinguis
uterated from undeuterated acetophenone.

Funded by NSF Graduate Fellowship.
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Enahnced neural exciatbility of hippocampal neurons is
related to acquisition olfactory rule-learning

Icer 1! and Barkai E.?
‘Dept. of Physiology and Zlotowski Center for
Neuroscience, Ben Gurion University.; ‘Dept. of
Neurobiology and Ethal;;jgy and Center For Brain and
Behavior, University of Haifa.;
Rule leamiéxf of an olfactory discrimination task in rats is
accompanied by reduction in the post-burst after-
hyperpolarization (AHP) in piriform cortex
neurons, The purpose of the present study was to examine
whether such reduction occurs also ~in hippocampal
neurons. Water deprived rats were tramned in a 4-arm maze
to discriminate positive cues in 2 pairs of odors for a water
reward. We examined the A amplitude in CAl
hippocampal neurons recorded in brain slices at different
time  intervals after the beginning of training. To
standardize AHP recordin depolarized to
holding potential of —-60 m current aply_hcauon via the
recor electrode. Post-b AHP amplitude was then
measured following a 100 ms depolarizing current stt;p with
intengity that generates 6 action potentials. Olfactory
le -induced reduction in post-burst AHP was observed
in CAT neurons as soon as 5 days the rats began their

neurons were

trainin, (e.% during the time in which they are learning the
rule). Post burst AEIP was reduced in neurons from trained
rats: In the 5-7 days of training, the averaged AHP

amplitude (in mV) was 2.92+1.32, n=38, in neurons from
trained rats, 3.65+1.35, n=17 in neurons from naive rats and
3.96+1.51, n=36 in_neurons from pseudo trained rats
0.05, one way ANOVA}. Notably, three days after rule
arning, the averaged valye m CAl neurons form
trained Tats was significantly hi than observed during
learning (4.53+1.64 mV, 'n=6) even if traming was
continued with a new pair of odors. This value does not
differ from_that observed in ncurons from control rats,
suggesting that the time course of post-burst AHP reduction
nd its subsequent return to control values differs between
piriform cortex and h;&%ocmnpal neurons. We suggest that
olfactory learning-related post-burst AHP reduction n CA1
hlp%ocm:llsal neurons may represent a_mechanism that
enables rule learning, but 1S nor related to its maintenance.

Adaptive immunity is needed to maintain hippocampal
neurl:;genesis in alzllthood ppocamp

ZivY., %y)ms J., RonN.' and Schwartz M.
Deﬁt. of Neurobiology, The Weizmann Institute of Science,
Rehovot, Israel,

Studies from our laboratory over the last few years have
shown that the controlled activity of T cells directed 1o
autoantigens in the central nervous (CNS) is needed

for o:mr;_mr¥l survival and repair and their action is part of

thegody s iological response to CNS injury. Recentl
we showed that spatial le
immune-deficient mice and res: by T cells. In this
study we tested whether under normal (non-pathological
conditions) at aduithood, T cells have a role in regulatin
hippocampal neurogenesis. Here we show that m adu
mice with severe immunodeficiency (SCID or nude)
hxlxppcampal neurogenesis was  significantly 1mpa1red
relative to their  wild-type counterparts; Reduced
hippocampal neurogenesis in SCID mice relative to wild-
?'pe. mice was correlated with reduced levels of brain
erived neurothrophic factor in the dentate gyrus, as well as
lower density of ca]l)llllarly vessels in the dentate gyrus,.
These results might shed light on age-related cognitive loss
and hint at a novel means of maintaining neurogenesis.

'memory is impaired i;

gun_ctional organization of motor centers in the octopus
rain

Zullo L', Sumbre G.2, Agnisola C.!, Flash T.:, Hochner B.:
‘Dept. of General and Environmental Physiology,

University of Naples ; *Dept. of Neurobiology and
Interdisciplinary Center for Neural Computation, Hebrew
University, *Computer Science and Applied Mathematics,
Weizmann Institute of Scienc,

The nervous system of the octngt‘x)s is uniqu.elﬁ divided into
a centralized brain and an elaborated peripheral nervous
system of the arms that contains 2/3 of the total 500 million
nerve cells. Several lines of evidence suggest that a
significant part of the arm fimctions are rather autonomous;
both in processing sensory information and in cxecuhng
stercotypical arm movements. To understand the contro)
relationships between the central brain and the peripheral

nervous System, a micro-wire electrode was implanted and
glued to the brain capsule allowing recordm& of single units
activity and micro-stimulation in freely rewnrn‘ﬁnauna:als.
The electrodes were positioned to obtain gs from
higher motor centers (basal lo,bes?, and the exact site was
determined by establishing histologically the location of
electro-lesions. Stimulation initiated a variety of whole
body movements. The kinematic analysis of the evoked
movements did not reveal arcas within the higher motor
centers where specific stereotypical movements, such as
arm extensions, could be triggered nor movements of a
specific arm. These higher motor centers have s

sensory nputs from the entire body. Analysis of the
' evoked by stimulating different body parts shows
ﬂmEasin_ﬂ:emgmrcase,gxereisnocaﬁa[spaﬁal
representation of the arms or other body parts within the
basal lobe. Thus, a site that responds to tactile stimulstion
usually responds to stimulating all cight arms with no
preference to any certain location along the arm. In
addition, different semsory modalities (c.g. visual and
tactile) were found to converge to the same m&:{g
Allthweﬁndln%ﬁttheldcqthatmconﬁastgov ,
in the octopus | there is no somatotopic sensory or
motor organization. This may reflect an adaptation for the
inherent complexity in representing cight flexible arms in a
relatively small bram.
Supported by DARPA and ISF grants.

Dependence of gamma-oscillatory synchronization on
selective visual attention in awake behaving monkey
We D. and Kreiter A

enter for Cognitive and Emotional Science, Brain
Research Institute, University of Bremen,

Several recent models of g?'chopaﬂ\ological_ disorders that
are thought to be related to abnormal interaction of
dlsmllamry brain procesymslslgoglgve _focusI ed on the gldemmg 'gg
osci gamma s zation. |t was ar

visuoper _anomalies associated with gvueak central
coherence In autism may be due to the reduction of
frequency synchronization between local networks. Recent

nptoms  of schizophrenia to a dysfunction of gamma-

illatc ac_tmz, especially in the context of atiention,
which in schizophrenia is seriously affected. Some recent
results have indicated a gemeral relationship between
attention and gamma-band synchronization, but there is
only little experimental data about the influence of attention
on synchronized activity at the single cell level. To test this
hypothesis further we carried out multi-electrode rwoa'dn:’isl
in macaque motion-sensitive area MT while the animals
a mandngﬁ attention task. The results of two
experimental variants indicate that correlated responses to
the attended stimulus were always found to have their
strongest oscillatory modulation within the ma band of
the frequency range. In contrast, if cells were driven by the
non-attended stimulus we found a shif of oscillatory power
towards lower fr _components. In particular, with
enhanced spatial competition between objects the most
prominent oscillatory modulation of synchronized activity
elicited by the distracter bar was found in the aill(:ga range.
Thus, the spectral analysis of crosscorrelated spike patterns
not oi-g revealed g)romment gamma power in response to

objects, but also demonstrated a_frequency shift

towards the alpha band for the non-attended condition. This
result indicates that the attended and the non-attended
stimuli are r ed.gy neuronal assemblics which are
distinguished by the different temporal structure of their
synchronized neuronal activity.
Supported by the DFG (SFB 517 Neurocognition).



