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1.SpecmcﬁyofCaz*anaHnghwpobﬂzedepﬂheﬁalce"
Prof Shmuel Muallem (Dept Physiology, Univ Texas, Southwestern Med Ctr, Dallas, USA)

Professor Muallem discussed the role of G proteins and
of the regulators of G protein signaling (RGS) proteins in
generating receptor specific Ca®* signals and the interaction
between IP3 receptors and plasma membrane TRPC Ca®*

channels in the plasma membrane as part of the Ca®'

2. T35 EEFRT S (BE Lhialy) ES

(2002.4.3)

signaling complex especially using pancreatic acini.
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4. Practical Tomography

SRR ER L DR T, KNIME R OrRe
ERCEET L LAVRENT, TRHDORTRIE, SMIl
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LERBTOILDEEZBND,
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(BFEMIRICE S 3 RTMBEDER)

Auke van Balen(FEI Electron Optics)

It will be a pleasure for me to be at your lab in Okazaki
next week. The presentation I would like to give is called
"Practical Tomography" and, as the title indicates, is intended
to give you and your staff the necessary guidelines and tips to
successfully use Electron Tomography for your research. I
think that my presentation will take about one hour, from
16:00 to 17:00 as I would like to show practical examples

during the presentation. What is important, I think, but not so

(2003.5.17)

very common in Japan, that people are not hesitating or even
afraid to ask questions during the presentation. The
presentation itself will be in English, as my slides are in
English, but I hope that I can speak Japanese well enough do
explain things in Japanese as well or to answer questions and
comments.

After the presentation I think it would be useful if some of

the staff can have "hands-on" experience in reconstruction.

(Y HA )
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6. DIFFUSION MRI: BRIDGING THE GAP BETWEEN BRAIN STRUCTURE AND FUNCTION

Denis Le Bihan (Service Hospitalier Frederic Joliot)

Functional Magnetic Resonance Imaging (fMRI) has
appeared as a powerful new tool which offers the potential to
look at the dynamics of cerebral processes underlying
cognition, noninvasively and on an individual basis.

Still, the real understanding of brain function requires
direct access to the functional unit made of the neuron, so that
one may look at the transient temporal relationships that exist
between largely distributed groups of hundreds or thousands
of neurons. Furthermore, communication pathways between
networks, which are carried by brain white matter, must be
identified to establish connectivity maps at the individual
scale, taking into account individual variability.

In this respect, MRI of molecular diffusion may play a
significant role. During their random, diffusion-driven

displacements water molecules probe tissue structure at a

(2002.5.27)

microscopic scale well beyond the usual image resolution.
The observation of these displacements thus provides
valuable information on the structure and the geometric
organization of tissues. For instance, because diffusion is
modulated by the spatial orientation of large bundles of
myelinated axons running in parallel in brain white matter, an
important potential application of diffusion MRI is the
visualization of anatomical connections between different
parts of the brain on an individual basis. This feature can be
exploited to map out the orientation in space of the white
matter tracks. Furthermore, recent data suggest that diffusion
MRI could also be used to image brain activation by

directly visualizing dynamic tissue changes associated with

neuronal activation.

(524 . EE Biok)
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10. The Spatial Precision of BOLD Contrast fMRI
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(HY 0 OHE TE)

Robert Turner (&2 > R K%5¥)

The draining vein problem is recognized as one of the most
severe constraints on the spatial resolution of BOLD contrast
fMRI, used widely in imaging neuroscience. Changes in
blood oxygenation arising from local brain activity-related
changes in blood flow propagate downstream in veins and can
give rise to spurious activation at sites remote from neuronal
activity. The geometry of the venous vasculature is quite

regular in tructure and is well depicted in photomicrographs.

(2002.5.29)

Quantitative analysis of this geometry, together with
hydrodynamic considerations, permit upper bounds dependent
on the area of cortical neuronal activity to be derived for the
spatial extent of draining vein contamination. It is estimated
that an activated cortical area of 100 mm? will generate an
oxygenation change in venous blood that extends without
dilution along the vein no more than 4.2 mm beyond the edge

of the activated area. At greater distances along the draining
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vein this oxygenation change will be diluted. The model leads
to a quantitative prediction of the functional form of this
dilution.

On the basis of this calculation, upper limits to the spatial

resolution of BOLD contrast fMRI can be estimated. These

vary according to the area of cortical neurons activated,
giving rise to the recommendation that fMRI experiments
should be designed in such a way that the differential
activation of interest between conditions will be limited in

extent, thus minimizing the draining vein effect.

(24 - ERE Biok)

11. The Hypertonicity-Induced Na* Conductance of Rat Hepatocytes
Dr. Frank WEHNER (= v 7 A 77 > 7 RFSCpT U, AHFE 8 20%)

The initial event in the regulatory volume increase (RVI)
of rat hepatocytes is an import of Na’ that is then
exchanged for K' via stimulation of Na'/K'-ATPase. In the
present study, we first determined the process of RVI in the
range of 9 to 50 % of hypertonicity and compared it in a
quantitative fashion with the actual changes of cell Na" and
K"

We then defined the osmotic set-points of all Na
transporters mediating RVI. It was found that Na®
conductance was clearly the dominant mechanism of Na*
import from 360 mosmol/l onwards. Na'-K*-2CI~ symport
exhibited a comparable activation profile but its actual
contribution to RVI was significantly lower. Interestingly,
Na'/H" antiport was the most sensitive Na' import
mechanism with 65 % of its maximal activation at 327
mosmol/l, already. In total, a complete balance of Na®
import, Na* export (via Na'/K" ATPase), plus the actual
changes of cell Na" could be obtained for the entire range

of hypertonicity tested.

(2002.6.3)

With respect to the molecular correlate of Na'
conductance, it was found that it exhibits a relatively low
affinity to amiloride with an apparent Ki of some 5 mmol/l.
Surprisingly, EIPA was the most efficient blocker of Na*
conductance whereas benzamil and phenamil, the classic
inhibitors of epithelial Na* channels (ENaCs), were least
effective. Nevertheless, it was found that rat hepatocytes
express all three subunits of the ENaC and, based on an
antisense-oligonucleotide protocol, it could be shown that
at least a-ENaC is, in fact, a functional component of the
volume-activated Na® conductance. Interestingly, the
Pyna/Px of this conductance was found to be as low as 1.4.

Concerning regulation, it could be shown that
stimulation of Na* conductance and Na'-K*'-2C1~ symport,
but not Na'/H' antiport, is mediated by PKC. Further
upstream (and parallel) to this process, G proteins, tyrosine
kinases, PI3 kinase, as well as the exocytotic insertion of
channels into the plasma membrane appear to contribute to

the activation process.

(24 - [ m 2R
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13. Assembly and molecular dynamics of excitatory
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andinhibitory hippocampal synapses

Dr. Ann Marie Craig (Dept. of Anatomy and Neurobiology

Washington University Schoolof Medicine)

It is widely appreciated that the AMPA type glutamate
receptor is rapidly inserted and removed from synapses in
response to activity. We find that the synaptic density of
NMDA receptors is also modulated over a timecourse of
minutes to days. Over a long timescale, activity
homeostatically regulated targeting of NMDA receptors to
synapses in cultured hippocampal neurons. Blockade-
induced increases in synaptic NMDA receptors occured by
a mechanism requiring activation of cAMP-dependent
protein kinase (PKA). In contrast, selective activation of
protein kinase C (PKC) induced a rapid dispersal of
NMDA receptors from synaptic to extrasynaptic plasma
membrane.

The PKC-induced dispersal of NMDA receptors was
accompanied by a reciprocal translocation of CaMKII to
synapses. These rapid and reversible translocations reveal

an unexpected dynamics in the molecular composition of

(2002.7.11)

excitatory synapses. Altogether, our data indicate a role for
activity and PKC in reducing levels of NMDA receptor at
the synapse, and a role for activity blockade and PKA in
enhancing synaptic targeting of NMDA receptors.
Compared with glutamatergic synapses, relatively little
is known about the molecular composition of GABAergic
synapses. We have studied a recently appreciated
component of GABA synapses, the dystrophin-associated
glycoprotein complex. Dystrophin and alpha- and
beta-dystroglycan selectively colocalized with gephyrin
and GABA-A receptor subunits at a subset of inhibitory
synapses in culture. By analysis of cultures from mutant
mouse lines, we found that gephyrin and dystroglycan form
independent scaffolds at inhibitory synapses. Dystroglycan
was not essential for assembly of GABA synapses but is

likely involved in synapse modulation.

(Y A )
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15. Distributed Processing in the Motor System:Data from the Spinal Cord of Behaving Monkeys

Steve Perlmutter (Department of Physiology and Biophysics,

and Regional Primate Research Center, University of Washington, USA)

The reflex responses of spinal cord interneurons (INs)
have been extensively characterized in anesthetized animals,
but little is known about their function in normal voluntary

movements. We are characterizing the discharge properties
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of INs under normal conditions of feedforward and
feedback control by recording single-unit activity in the
spinal cord of awake monkeys performing trained hand

movements. In many respects IN activity is well correlated



with motor output, as expected if INs are involved in the
transformation of a motor command into muscle-centered

coordinates. Other properties of INs, such as bidirectional

IS —HE

activity for reciprocal wrist movements and the widespread
suppression of activity during an instructed delay period,

attest to other functions mediated by spinal circuits.

(8245 . B8 Fniz)

16. TRPM2 Ca**-Permeable Channel Activated by Changes in Redox Status

Confers Susceptibility to Cell Death

BOHE— GREAAM A A 2 Z—)

BRI 351 2 B bR SOIR BB I IR 7o T
WD, SRS DRk R R X 0 2 OEFEES R
7%, MRIIEEZSZITRICE D, MEAOBR L~
N FRESELHFOOESLE LT, EHRRERENST
biILD, TEVERERMRIIE % 2208 T3 D MiasE DA
HNRFEREFE LTHSR TS, ZOFEEREICLY
HIRAEIZ E 2 A 1708 & U CHIBEPN 7 L 3 7 IR
WRBFoNDD, ZOERBBTIIRIEHL TR,

P ITHRSA DB D Ca® FHAZ D T2 FRIET D7
W, WEBEIFETHF ¥ R0+, Hlcravyay
/N0 TRP (Transient Receptor Potential) & F1'Z DOIFFL
HAREO ZICER Lz, TOME, IKEEOTEMERFERE
WG L, B2 O Ca¥iAZF &I TF ¥ 1L
TRPM2 %% R L7z, —BIFRHR%E A CHlIaAN Ca®
BERESSERAEBR PN RNE LT R TR, o
Ca>' F % IV CILIEMEAL S 57 0> o T KT iR R L.
KFIT L0, IR ORUEI72 Ca® AN ER Sz,
S BT TRPM2 23 EMEREHRTEIC L D IEMH(L S D A =
XRELT, proaFr 7 I RTFoU VX7 LAF R

(2002.7.16)

(B-NAD+) #BE5-4% Z &, TRPM2 DH LR F I ILVK
Wl MutT EF— 7 LIEEND X7 VAT FERET—
TBMFEEL, TRPM2 {EPEEIZIE B-NAD+ 28 MutT €5
—TJIHETHI LN RATHDLIZ LEEAENANL
MZ L7z,
x4, TRPM2 OAEFRAIBERED —D & LT, IEMEREHRTE
RO U CHIlasE 2 #5542 Z L 2 6 L, AR
BIIC TRPM2 ZHH L TWDHA AU J —~< Mtk
RIN-5F, HLERHIBLEE U937 (28R C, KR DR ER LK
FITKY TRPM2 NIEMEAL S, MR L T SRS
R RORIRAZENS S & L = S iz, S ISR TIEE
lpFEEEREET LI ERMON TS EEHER T
(TNF?) 12X > CT% TRPM2 28/EMAL S, HRSE %6
MIHZ bbby TRELE, Zhb0RRIX
TRPM2 7 > F A4V FAIC L 0 ARSI S
722 &mh, TRPM2 IIJEMERmEMICE Y b7ob SLd,
MR Ca® R 572 AIMISELC 3 2 R O JRIK 5y 1 0
—OThHHHLDOEEZLND,
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17. Cell Type Specificity of Neural Circuits in Visual Cortex
Dr. Ed Callaway (The Salk Institute for Biological Studies USA)

We have studied the organization of local circuits within
the primary visual cortex (V1) to better understand how
neural circuits give rise to the visual response properties of
cortical neurons and to cortical function in general.
Intracellular labeling and reconstruction of axonal and

dendritic arbors of individual neurons has revealed the cell

(2002.7.26)

types present within the various layers of V1 and how they
might be interconnected. Relating the axonal projection
patterns to the laminar and columnar functional architecture
of V1 provides insight into the functional influence of the
various connections. We have used Photostimulation to

identify which of the possible connections, inferred from
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anatomical overlap of dendritic and axonal arbors, in fact
exist. In these experiments, light is used to release caged
glutamate and thus photostimulate small populations of
neurons while recording from a single cell. This results in
the identification of the locations of neurons presynaptic to
the recorded cell. Analysis of functional input to individual
neurons reveals that anatomically and physiologically
distinct types of inhibitory and excitatory neurons typically
receive input from distinctly different sources, even
amongst neurons located in the same cortical layer. Thus,
functional connectivity can not be predicted from the
spatial overlap of axons and dendrites. Cell type specificity

confers an even finer level of organization of functional

18. TRITEHEICE T HKMEE MT FD&E

mepn g

microcircuits than the laminar and columnar cortical
organization. This specificity implies that future studies of
relationships between circuits and function must match this
level of organization.

For example, because differences in functional input are
correlated with morphological differences, this provides the
possibility of correlating circuits with single cell receptive
fields in future studies. We are also developing methods
using viruses and cell type specific promoters to allow
quickly reversible inactivation of selected cell types. These
methods will allow in vivo tests of the role of particular cell

types within the functioning cortical network.

(Y @\ FH)

F &t (Department of Anatomy and Neurobiology,

Washington University School of Medicine, USA)

KM ERBEHEBE O W= 5 & Z AICHIRRZEIER
MaEFoMBRFEET 2 LT L<MmbsnTnhan, *
DOEBEMBRENIRT L < o TR, AAFFETIT,

(2002.7.31)

MT ¥ZiER L, BATEFBNCEIT 5 D0EENZ OV T
BetET 5,
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19. Hemispheric asymmetries in the somatosensory system

UIf Baumgartner (Institute of Physiology and Pathophysiology Johannes Gutenberg University)

Introduction: Although the human brain - in the first
view - looks symmetrical, there are a number of anatomical
and functional features displaying different specializations
in each hemisphere. Best known examples are handedness
and language representation. With respect to the
somatosensory system, only little is known about
hemisphere specialization. In a number of different
experiments, we now evaluated functional asymmetries of
the primary (SI) and secondary somatosensory cortex
(SII).Methods: We used somatosensory evoked potentials
from the foot (tibial nerve, none painful) and hand (median
nerve, non painful) as well as laser evoked potentials (hand

stimulation, painful) to compare source locations and
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activities derived from multichannel EEG source analysis
(BESA) between the two hemispheres. Using a similar
experimental design, we additionally
app- lied functional magnetic resonance imaging (fMRI).
Results: EEG source analysis revealed a left hemisphere
dominance for representation of somatosensory stimuli in
terms of stronger activations (higher dipole moments)
following non painful electrical stimuli as well as painful
laser stimuli. This was true for both SI and SII cortices.
fMRI analysis confirmed a stronger representation for
somatosensory stimuli in left SII. Modulation of attention
on laser evoked potentials resulted in an increase of source

activity, most prominently in the left operculum.



Conclusions: The left hemisphere dominance for early
processing of somatosensory stimuli adds to other

asymmetric phenomena of the human brain, such as

IS —HE

handedness and language representation.

(PR 2 flA PEAT)

20. Tacto-visual Matching of Object Shapes: Contribution of Inferotemporal Cortex in the Monkey
EAN f OuNI2ERY: Ak LEnrses)

Takeshi Hasegawa 1), 2) and Keiji Tanaka 2)

(2002.8.29)

1) Laboratory for Cognitive Behavioral Science, Division of Higher Brain Functions, Department of Brain Science and

Engineering, Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology,Kitakyushu

808-0196, Japan

2) Laboratory for Cognitive Brain Mapping, RIKEN Brain Science Institute, Wako 351-0198, Japan

In order to reveal the neural substrate for crossmodal
aspect of object recognition, we examined activity of cells
in and around the inferotemporal cortex (area TE), while a
Japanese monkey (Macaca fuscata) performed a
tacto-visual matching task. A table with pulling switches of
different 3D shapes (in total 18 stimuli) was placed in front
of the monkey. The switches were hidden from the
monkey's sight by an opaque plate. While the monkey kept
pulling the switch, visual images of the switches were
serially presented in a display. The monkey had to release
the switch when the visually presented image matched the
switch being pulled. We observed stimulus-specific
increase/decrease in discharge rates of TE cells while the

monkey was pulling the switch, but in prior to the visual

21. TE FMEBMINKES) & EBRTE)

stimulus presentation. 11% of cells in the dorsal part of
area TE (TEd) showed these kind of differential tactile
responses, and this proportion of tactile responsive cells
were significantly higher than those in ventral part of area
TE (4%) and adjacent perirhinal cortex (1%). We also
observed significant enhancement/suppression of visual
responses by the tactile stimulus in 6% of TEd cells. In
total 15% of TEd cells showed either influence of tactile
stimuli. These cells encoded potentially useful information
to distinguish the particular switch being pulled in a given
trial. These results suggest that the inferotemporal cortex
can directly contribute to the association between tactile
and visual information in object recognition, in addition to

its well-established role in visual memory.

(Y fHE 1E)

Oscillatory EEG activity in humans and its role in motor control
K El GUBKRE: EEMIER SRR ST IE e o ¥ — ERARANEEL)

Gray and Singer (1989) D5 LUK, MR R 1T 5 HH)
BOIEE) & DREME (e —L 2 R) Db OEAERES
ZOWCTOBLDREE > T, FEREAMIIED /B
T, MELCWMEIGTE DX N EBNIEE & 20
T =L AR, MEEOMAICEETHD LG Sh

(2002.9.3)

TV % (Mima et al., J. Neurosci. 2001),

AR, GEENAEFIEOSTTIE, I - BERKTE &
BRI OEBPIEBI O/ D 2 b — Lo AR S, KN
BB K D TG B O R & ST 9 2 8 LW IRR R A
ELTHWOREADT-, T D cortical-muscular coherence
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IZDOWTC, EFHETOMA, £2E&HCRFETVICK

DfFAT, EEEEEE~OLHFICE L TRR2D,
(G [ NI <51

22 WIREEE CaPIAILNED Y UKREETOFA X F—F I
L 37 (L ERFZEE0M)

C/MNEY 2 ) VMR T v T A4 XS —¥ 1
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T D EHR LTz, £ ORER, BTV ILA TR, CaMKII
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(2002.9.18)

20, —7F, R WILA T, CaMKIT Ok
OB Z TRIGHEALABEE & 7220, £z, HMAAN
BAANKRE LB LTZ, TOHAERERIZ, ZhboZk
{BIZIHE Lzs, Hgitt b wWh A O8-A1E, CaMKIL 4y
T OB RRD b,

PLEOfEFRN S, CaMKII OV Bk X 5iEMAL
BORAE, —EMEDEIE FRE/RZE# Tdh %A%, CaMKIL
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23. Growth factors and progenitor cell transplants improve oligodendrocyte

function in myelin disorders of the central nervous system.
CROER « #iR i iE & BRI ORI X 2 EEIEZR B OTRIE)

Jean de Vellis, (Professor of Neurobiology Director,Mental Retardation

Research Center, University of California)

Many neurologic diseases are associated with deficiency
in myelination during development or demyelination in
adult CNS, which can be the result of genetic, immune,
traumatic injury and/or environmental factors. The
underlying mechanisms of the disease process, the role of
trophic  factors, as well as the limitations of
oligodendrocytes (OL) and the demyelinated CNS
environment with respect to therapy are still poorly
understood. OL injury, cytotoxicity, and failure to
remyelinate are critical aspects of the neuropathology of
demyelinating diseases. Given 1) the identification of OL

progenitors (OLP) in normal and diseased adult CNS ii) the
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great advances in the understanding of molecular
mechanisms of OL proliferation, survival and maturation;
iii) the present knowledge of OL trophic factors (TF), a
rational therapeutic approach to test in animal models is to
deliver OL stimulating factors or/and OLP into lesions and
attempt the improvement of remyelination. Treatment
combinations of transferrin with IGF-1 or FGF-2 were
found to synergistically improve OL maturation and
myelinogenic properties in the CNS of myelin-deficient
(md) rats compared to treatment with a single factor.
Transplantation of rat OLP cells into md rat brains not only

myelinated host axons, but also stimulated oligodendrocyte



specific gene expression in host OL cells as measured by
mRNA in situ hybridization and immunocytochemistry.
This also resulted in the improvement of other OL
functions besides myelin. To correct myelin deficiency at
the scale of the whole CNS it is important to have a large
quantity of OLP of uniform and reproducible quality. For
this purpose, neural stem cells (NSCs) were isolated from
embryonic rat brains and cultured in a novel serum-free
stem cell medium that selected for the growth of NSCs and
against the growth of GFAP+ cells (astrocytes). Moreover,
using an oligodendrocyte (OL) specification medium, NSCs
differentiated into OL as evidenced by their morphology and

expression of multiple oligodendrocyte/myelin-specific

24, ##E S+ T X active zone e DA F A H=X L
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markers. We also showed successful propagation and
differentiation of NSC into OL following cryostorage,
allowing for the later use of stored NSC. Preliminary
experiments performed on normal and myelin deficient rats
demonstrate that these cells survive and migrate
extensively within both types of hosts. NSC grafted as such,
as well as, cells derived from NSC exposed to selective OL
specification prior to grafting, are able to differentiate
within the host brain. This work was supported by NIH
grant HD-06576 and NMSS RG 2751-A-2 and the Giannini
family foundation.

(Y —48)

K& FeA (0 o WE5ERT)
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26. Compensatory plasticity and sensory substitution in the cerebral cortex Josef P.Rauschecker

(Pa—C8H KF)

Visually deprived animals can generally localize sounds
in space with greater precision than normally sighted
animals, and there is also compensation of the lost visual
input through the tactile system. In cats, such crossmodal
compensatory plasticity can be observed bothon the
behavioral and neurophysiological level (1). Neurons in
areas of parietal association cortex normally activated by
visual stimuli respond to sound after long-term visual
deprivation. Thus, cortical maps in blind animals
subserving auditory function are expanded significantly at
the expense of formerly visual territory (2). At the same
time, neurons in these areas are also more sharply tuned to
the spatial location of a sound. Thus, an increased number
and refined spatial filter functions of cortical neurons in the
auditory “where” pathway (6, 7) seems to underlie the
behavioral improvement of sound localization after early
blindness.

In congenitally blind humans, strikingly similar results
are seen with functional neuroimaging techniques (4).
Using positron emission tomography (PET) it can be shown
that activation maps in the inferior parietal lobules
associated with auditory spatial processing are vastly
expanded into occipital areas, where visual information is
normally processed. Cross-correlation analysis between
brain regions demonstrates that occipital areas receive
auditory input from the superior temporal gyrus via the
inferior parietal lobules. The take-over of visual brain
regions by nonvisual input is found to a lesser degree for
subjects who acquired their blindness later in life. These
results from both animal and human studies demonstrate
the vast plasticity of cortical maps, i.e. the capacity of the

cerebral cortex to reorganize itself depending on the

380
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demands of altered environmental conditions (3, 4, 7).

[References]

1. Rauschecker, J.P. (1995)

Compensatory plasticity and sensory-substitution in the
cerebral cortex. Trends in Neurosciences18 (1), 36-43.

2. Rauschecker, J.P. (1997)

Mechanisms of compensatory plasticity in the cerebral
cortex. Advances in Neurology 73, 137-146.

3. Rauschecker, J.P. (1999)

Auditory cortical plasticity: a comparison with other
sensory systems. Trends in Neurosciences 22, 74-80.

4. Weeks, R., Horwitz, B., Aziz-Sultan, A., Tian, B.,
Wessinger, C.M., Cohen, L., Hallett, M. and
Rauschecker, J.P. (2000)

A positron emission tomographic study of auditory
localization in the congenitally blind. Journal of
Neuroscience 20(7), 2664-2672.

5. Rauschecker, J.P., and Tian, B. (2000)

Mechanisms andstreams for processing of “what” and
“where” in auditory cortex. Proc. Natl. Acad.  Sci.
USA 97 (22), 11800-11806.

6. Tian, B., Reser, D., Durham, A., Kustov, A. and
Rauschecker, J.P. (2001)

Functional specialization in rhesus monkey auditory
cortex. Science 292, 290-293.

7. Rauschecker, J.P. and Shannon, R.V. (2002)

Sending sound to the brain. Science 295, 1025-1029.

8. Rauschecker, J.P. (2002)

Sensory deprivation. In: Ramachandran, V.S. (Ed.),
Encyclopedia of the Human Brain, Academic Press:

London.

(824 - 2k Blal)



IS —HE

27. Activity dependent regulation of postsynaptic proteins
M FEfd (Massachusetts Institute of Technology RIKEN-MIT

Neuroscience Research Center Picower Center for Learning and Memory)

(2002.10.28)

(82 . EwA fE—)

28. Volume Regulatory Mechanisms and the Control of Life and Death
John A. CIDLOWSKI (NIEHS, NIH)

The loss of cell volume (apoptotic volume decrease) is
an early and fundamental feature of programmed cell death
or apoptosis, however, the mechanisms responsible for cell
shrinkage are poorly understood. Studies in our laboratory
have focused on determining if the apoptotic volume

decrease (AVD) is a necessary component of cell death. In

(2002.10.28)

addition we have sought to define the ion channels that
function during the AVD.

Data were presented that shows that Na' ions orchestrate
cell shrinkage, whereas K ions control the life/death

decisions of cells.

(R [ 2R 4H)

29. Scanning lon Conductance Microscopy: Functional Study of Membranes in Living Cells
Yuri E. KORCHEV (Imperial College, School of Medicine,
MRC Clinical Science Centre, London)

We have developed a scanning patch-clamp technique
that facilitates single-channel recording from small cells
and sub-micrometer cellular structures that are inaccessible
by conventional methods. The scanning patch-clamp
technique  combines  Scanning Ion  Conductance
Microscopy (SICM) and patch-clamp recording through a
single glass nanopipette probe. In this method the
nanopipette is first scanned over a cell surface, using
current feedback, to obtain a high-resolution topographic
image. This same pipette is then used to make the
patch-clamp recording. Because image information is
obtained via the patch electrode it can be used to position
the pipette onto a cell with nanometer precision. The utility
of this technique is demonstrated by obtaining ion channel
recordings from the top of epithelial microvilli and

openings of cardiomyocyte T-tubules. Furthermore, for the

(2002.11.1)

first time we have demonstrated that it is possible to record
ion channels from very small cells, such as sperm cells,
under physiological conditions, as well as recording from
cellular microstructures such as sub-micrometer neuronal
processes. In cardiac myocytes, as in most excitable cells,
action potential propagation depends essentially on the
properties of ion channels that are functionally and spatially
coupled. We found that the L-type calcium and chloride
channels are distributed and co-localized in the region of
T-tubule openings, but not in other regions of the myocyte.
In addition, chloride channels were found in narrowly
defined regions of Z-grooves. This suggests a new
synergism between these types of channels that may be
relevant for action potential propagation along the T-tubule
system and excitation contraction coupling.

(Y ey - IF7vxr, B F)
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30. Relationships between visual cortical maps of the cat.

Dr. Zoltan F. Kisvarday (Dept. Physiol. Ruhr University Laboratory for Cortical

Organization Systematics Brain Science Institute, RIKEN)

The visual cortex contains an orderly representation of a

number stimulus  parameters such as  position,

orientationpreference and ocular dominance. Recent
observations indicate that map formation follows a
combination of the continuity and completeness constraints

rendering the maps structurally related to each other. Here,

31. JUTHAEDH L LWEH

(2002.11.11)

I will present cases from juvenile and adult cats for
showing that map relationships are either weak or do not
exist. In the first part, I will deal with the topographic
relationship betweenorientation and ocular dominance
maps. In the second part, I will demonstrate the

independence of orientation and visuotopic maps.

(824 : Peter Somogyi, EA PE—)

TRk HEA GRS AmBE)
MERNBERIEICE T ALY I LDOKEE—EDEE LFRREEOBA~L T T—

-2

32. Diseases of the Dorsal Root Ganglion Cell

E RUXRFERERTIERT Ittt /3y )

(2002.11.15)
Y —#)

Benn E. Smith (Mayo Clinic, Scottsdale, AZ, USA)

The dorsal root ganglion (DRG) cell is one of the most
remarkable neurons in the mammalian nervous system. To
convey sensory information from a Pacinian corpuscle in the
distal hallux, the peripheral axon extends to the soma in the
ipsilateral L5 intervertebral foramen, and then, without
synapse, via the central axon to the nucleus gracilis at the
craniocervical junction -- in some subjects spanning a
distance which approaches two meters or more. This cell is
also instructive in that certain categories of human disease
show a regional predilection for affecting different
topographic segments of the cell. These include the painfully
common distal sensory neuropathies, uncommon and
sometimes deadly sensory ganglionopathies, and the rare
group of conditions which afflict the central sensory axon in
isolation, the so-called central sensory syndrome. Each of

these categories of disease of the dorsal root ganglion cell has
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characteristic patterns of symptoms, physical signs, and
laboratory abnormalities, which allow the astute clinician to
diagnose them correctly and to recommend the best course of
action for the particular disease at hand.Smith BE,
Windebank AJ: Dorsal Root Ganglion Cell Disorders. In:
Katirji B, ed. Neuromuscular Disorders in Clinical Practice.
Butterworth-Heinemann, 2001 Smith BE, Bosch EP:
Somatosensory evoked potential and quantitative sensory
testing abnormalities in patients with spinal sensory loss.
(Abstract) Clin Neurophysiol 112:S36, 2001Smith BE, Bosch
EP: Neurophysiological findings in patients with spinal
sensory loss. (Abstract) Ann Neurol 50:S23, 2001 Smith BE,
Windebank AJ, Dyck PJ: Nonmalignant inflammatory
sensory polyganglionopathies. In: Dyck PJ, Thomas PK, Low
PA, Griffin J, eds.
WB Saunders 1993

Peripheral Neuropathy. Philadelphia:

(Y iR FRIT)



IS —HE

33. 1BMRIEMERICH T HHBEK mGIUR1-PLCB4 h R — FD&E
BH OB (ERMEEWRAFEET)

KAY D B OREFEEHIE,  ITHRIE O 1% IR PR R
(VB (VPL & VPM) &% LC, AMERE 4 J8i1c &gt
Ehd, 5, HEERRED 5-6 BOLHK VB ~id
somatotopy &R 572705 b KIMECE-HIKRERS v F 7 2 %
fEV, VB OIEEMEZHRE L TV D EEX BN TN,
IAEDOBITET, KM LB L~V TOREEM D5+
BRI ST TE D, R K B CIIE

34. N EEREESE

(2002.11.22)

ENER Lo TR, FAEIR, ~ U AREOMN
B2 X VR RR 1 B O phospholipase Cp4
(PLCBH)M3HUR VB OARTEEY 2§ 2 FIC L - T, 18
PERIEPEIIF ORI THFGET D2 & a2BWELE, &6
12, & TICERE-RRES T 7 A OB R R & vl
DT, ZORFREIZOWVWTEET & & biZ, SHROFFED )
B DOV THRER L2,

(Y : ik B

il EHE (WA AEREER)

FAE 95 FFITEME L TR, MR ZE>TED & D
RREETHREND D VIIMBTE EZNICONTHRM
BAELCE, b hEXGICLIZERTHLI2H, B b
[ O SR R IR RE 2 A JE 9~ & 2 2 MR TIEEM
FBRIE CFEMR AT E S L H TE R0 D,
B bR o TV D K 2 fliieE & o Kb SN TR

(2002.12.18)

THRETRWD? AEIOFR T, Kl O x OB
R ERBN LN DA E oL LIV FZENE,
EBEE ORI DWW T, B RER) & 5 GET O
HEgE IOV T, Aoz b ba ) 3 < HiHT 5
TETHS.

(2« FHigE )

35. Ca”"&EiBE AMPA SRKRDFRIGERZHIET 5 Ca”' HASE
WIF BE R BI AR AT 4y T ik A FE)

IHNETT v MHIMERICE VT, CalbindinD28k 280
Ca™ bR H ORHL & Ca®" BB AMPA 52 FR D3 HL3
AR 2 2 & & R Uiz, flt & OF8BUHBI O BERERY
BEROMPALEME L, HERETAVWTEREB I o
T2o FOFER, CalbindinD28k 1%, 1) Ca*'FiE% AMPA
SRBORER HHRBELRES Y, 0 AMPA KT

(2002.12.24)

¥ RADBIRA LT Ca¥'l2 & - T, 2) CalbindinD28k H
IMRZICBITL, CREB O VE{bEEET 25, T7hb
%, CalbindinD28k 7% Ca® il AMPA 2K % L 7=
TNH I R DR TRV A IR EER T
WRRAEICHII L TV 5 Z LR SR,

(FH24 - fAAS  HEw])
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36. W) WHORBROFTRADLF TRIGEIZET2T7 9 F U DERE
W BH (v v A= T 7 ARG ERRGET A  ERE P

e > T RO T = iF 0 o T AT
D&, BRORERTHAEIND, Maifo A =X
KZBT 2 FRN 25572010, EHEMIZ/NafEE
P45 2 L 2T, ATPYS 2V/IMEMFTED A °— K&
P 5HE7-72%, NEM X° staurosporine 73 384 5 2 72
Mofe, —J5 T, latrunculin A |% ATPyS & UTL L 72205

(2002.12.25)

M o7, latrunculin A DL phalloidin & & - TR
7273, phalloidin B H 3T b ERN 20070, T
ZINERFEZ RN T, T2 FrOFy MU — 7 EHEF;
TBH72DIZ ATP BRI TH D LHEE LT, TAFNE
BB 28EO/MaD 7 — L OFEFNZ DN T ORMF
EWET D,

(2 HFA )

37. An in vitro analogue for attention-regulated memory in the olfactory bulb, using electrophysiological

and computational approach

Hb Ml (Case Western Reserve University, Department of Neurosciences #F7¢8)

A RA 7 FEgiEE (persistent spiking activity) (XAEHIFE
(b LIIEERE) oMREToffMe L TEXDL
NTW5D, FHEE O BREO— X2 ORENEES
(attention) IZ X > CHIHEZZIT A28 THBH, LLED
EOIC L THEEADEMRIELHE L T D 00, 0
IR A B = X LIZDWTUERE L bho TRy, 4
EIFMET v MREREZETARE LT, TOMRERA S =
ALHEF T, Ty POEBIN LR oo T A=
TATEE S B~y DRy b U — 7 IRE IR ERIZ IS0
THEEIND, TRbLEREIOMBIEE O 5 %~
L5ETCRVWETLRTHDLEEZOND,

FEERIRER A T A ADH Ry F0 5 0 T EiT o712,
MLERICITFE & U C ZRH oMM, FERGHE (GC) &
MM (MC) BME(EL, ZRHMNT 4 — K3y 7
VT RAEESTNDEZENGHoTND, £ZTET
GC MLk &1T->72, GC TR\ T—iBtED & LA
NA TRV A F R T D LIFTTE D)oz, Lol
GC T 2Hz OBMELL T OIREIAT) % 5 2 T2 RRE T —il itk
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DHEELRH 2% L AL 7 Fis B AR &5 2R
bhrotz, M TED A S 7 FEHEBNC IR ER O
BN AL Y (Low-threshold Ca spike; LTS) A3E4
HBELTW2ZLbhgnole, TROBLIREIANICE T

RIA47E&ND LTS NASSL 7 FigiEEhO#ERF b
STWN5D,

WIZ, MCITH1T D A /3. 7 FHGHEEI D A J1 = X L DK%
FAZDWTHARTZ, GC 725 MC ~1E GABA Ol
DIFTARFHELTNDZ ENMBN TS, MC IZ
BUELL FOIRBIA N 2 52728 25, MC & GC ORIE
PLFOIRENASIDS in-phase IZ[FIH L TV B ERZ DA, MC
TANAL T FRHEBINAE LD Z ERH NIRRT, £
T MC 1281 D IPSP MA/SA 7 OBEMEE T Tk U S
T RANRL I ERTUBONBFKRTH T,

B#%1Z MC-GC Mld ¥ 2 = L —3 3 > % Hodgkin-
Huxley model # AW THEE L, EOZY ML MF LT,

(Y PR Bi)
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38. Ca”" Independent but Voltage-dependent Secretion in DRG Neurons

Zhuan Zhou (Institute of Neuroscience,Shanghai Institutes of

Biological Sciences, Chinese Academy of Sciences)

Depolarization can  trigger the  secretion  of
neurotransmitters via Ca®" influx through voltage-gated
Ca®" channels in many neural and endocrine cells, but the
possibility of secretion triggered by depolarization without
Ca*" is not excluded yet. In patch-clamped cell bodies of
dorsal root ganglion (DRG) neurons, depolarization
induces an increase of membrane capacitance (Cm) in
Ca”—containing solution, and this has been attributed to
Ca®'-dependent somatic exocytosis.

We investigated Ca>" dependent secretion (CDS) in DRG
neurons, which secrete neuropeptides via exocytosis of
dense-core vesicles. In addition, we found that rat DRG

neurons also displayed a novel Ca** independent but

39, MRS F TREI F—/RS U RIADIEARE

EEEE ) T I O—2ThD F—s33 0%, K
PR R OTEE) 2 HIE T D EMmE & LTl T 5, it
e b BB TO T FIRARRICET D F— 3 v
OERE, MO F— "I b= —a U AHIZHT D
PHER Ch o7z, WD, Skthici G Lis K—R3 v
W&, Mbadkd 5 VBRI RIS S D2 214
SARENR EHEL S, N EERMED U o AT ¥ R0
O ko TEMAE DL T R— I Mma—mr 0
TEEAME END, LWOIERATHD, ZHITKLT,

(2003.1.21)

voltage  dependent  secretion (CIVDS), because
depolarization induces Cm increase even in the absence of
intracellular Ca** (Zhang & Zhou, Nat. Neurosci, 2002).
Here we investigate the kinetics of CDS vs. CIVDS. We
found, the vesicles account for CIVDS can also be depleted
by elevated [Cali. The Ca*’-dependent Cm signal (CDS)
shows apparent difference with CIVDS in the vesicles pool
size and refilling rate. CDS didn’t show rapid endocytosis,
while CIVDS did and this rapid endocytosis could be
modulated by frequency of action potentials.

Supported by grants from China NSF and “973” program

(FH2 : rpe FRER)

(2003.1.22)

TNH I VEESS GABA HEHEAR HITET S 7 ARl K —
S UEBREROBEICOVWTIEINETIEE A ETOR
TWeho ey, EFEDATA ANy F 7 5 o FEOE
XY, T T RGBT & @R E CIT5 2 &
WAFRIZAR Y, ZZEET, FRCRMEEES L OED
BIEERALD & 7 AR R —/3 X U FIROFREIC T 5
TEANEFESTE T, AR, BEEEPLETLH
W R—= R U RICEBT DT T AR R—33 % K
DBERBIZOWT, BDESEDT — X 2T 5,
(CEEIREL )
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40. Diversity of cortical GABAergic neurons and spike timing in the rat hippocampus

Peter Somogyi (Medical Research Council, Anatomical Neuropharmacology Unit,

Department of Pharmacology, Oxford University, Mansfield Road, Oxford OX1

3TH, UK, and Visiting professor, NIPS, Japan)

The cerebral cortex is the largest neuronal mass of the
brain and is organised in an as yet poorly defined modular
manner. The basic cortical circuit includes:

1. A large population of spiny principal neurones
reciprocally and differentially connected to the thalamus
and to each other via axon collaterals releasing excitatory
amino acids, and a smaller population of mainly local
circuit GABAergic neurones.

2.Extensive and differential reciprocal connections amongst
GABAergic neurones.

3. All extrinsic and intracortical glutamatergic pathways
terminating on both the principal and the GABAergic
neurones, differentially weighted according to the
pathway.

4.Synapses of multiple sets of glutamatergic and
GABAergic afferents subdividing the surface of cortical
neurones and often co-aligned with each other on the
dendritic domain.

5.A unique GABAergic neuron, the axo-axonic cell,
influencing principal cells through GABAA receptors at
synapses located exclusively on the axon initial segment.
The sets of GABAergic interneuron, which participate in

the timing of the activity in a given population of principal

cells, is difficult to delineate in the isocortex, due to diverse
populations of principal cells in any cortical area. In the
hippocampal formation a reasonably homogeneous
population of principal cells allows the definition of

interneurons needed for the basic cortical circuit. So far 11

types of interneuron innervating each pyramidal cell, and

an additional 3 types innervating mainly other interneurons

have been defined or predicted. As they usually innervate

386

(2003.1.27)

distinct domains of the postsynaptic neuronal surface, such
as the soma, the proximal or distal dendrites and the axon,
they may act simultaneously, carrying out different
operations by a spatial division of labour, depending on the
requirements of the particular domain. However, some of
them may be co-ordinated through a temporal division of
labour acting either sequentially in the same brain state, or
making a contribution to some but not all brain states. With
my colleagues, Gyorgy Buzsaki, Philip Cobden, Thomas
Klausberger, Peter Magill, Laszlo Marton and David
Roberts we have been testing the differences in the
spatio-temporal ~ contribution  of  identified  and
immunocytochemically defined interneurones to the
population activity of the CA1 hippocampal area in vivo.

In the hippocampus, behaviour-contingent oscillatory
network activities at distinct frequencies have been
implicated in encoding, consolidation and retrieval of
information. Some GABAergic interneurons fire phase
locked to theta (4-8 Hz), or sharp wave-associated ripple
(120-200 Hz) oscillations that represent different
behavioural states. Our results show that three distinct
interneuron types, basket, axo-axonic, and O-LM cells,
visualised and defined by synaptic connectivity as well as
by neurochemical markers, contribute differentially to theta
and ripple oscillations in anaesthetized rats. The firing
patterns of individual cells of the same class are remarkably
stereotyped and provide unique signatures for each class.
The results demonstrate that the diversity of interneurons,
innervating distinct domains of the pyramidal cells,
emerged to co-ordinate the activity of pyramidal cells in a
temporally distinct and brain state-dependent manner.

(Y wmA E)
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41. Disrupting the brain to improve befavior (RX#EED T2 & 2ITHDHE)
Alvaro Pascual-Leone (/»—/3— FEZEE (2B #E7)

Paradoxical functional facilitation in patients with brain
injuries and animal models demonstrate that behavior can
be improved, rather than worsened by a focal brain
disruption. Transcranial magnetic stimulation (TMS)
provides a means for controlled modulation of cortical
activity and correlation of brain-behavior relations. As

such, TMS provides a means to systematically study

42. ERNERBEEIR N 77 —E % AU aE T

(2003.1.28)

paradoxical functional facilitation mechanisms.

Studies in humans and animal models of attention and
neglect provide a unique exemplary demonstration of this
capability. Novel insights into fundamental mechanisms of
brain function and possible therapeutic principles for
neuromodulation can be derived.

(Y ERE Bl

iz GO rRER AR A ITIERT - MBIWFIER)

BB WAL 2 O T RN RE R 5 B 77—k,
BRI 36 1 2 IR BE DA IT & 2 i Bh D BlZR 72
T, BRTEAL S VT EOL & R I TR AR 20> & AR A
FICFETE 5728, OBERERIA A —2 2 VA3 A[EET
o, PO ZOX D FEEZHNT, MEEROH
FORZ AR U EBIRAE 2 AT P O L7 5 KR E E
B B E I DR BN L 2 #ERFI IS RLEk L7, DGR,
AT B U T b 2R S, AREARYRD
BERPOEONIAEROFTR & I —B LTz, *

43. —21—0OVTO Ca” il Ca” R D LB

(2003.2.6)

7o, [FRROBVEZ AW TEBEE O RONIIBRICE T 5K
JI P2 D i A 2 AT L 7R, Al B B O Bh S
B EE ORRSLI IR U TR 4% 2 & 30 572
IZheolz, 61T, PVTIERT S EERREZ T FH 5
WA FOSBIREN S, R FOHOHEMEBREICE LS
D&, Ml EERNE W TRARZRIEBNE T3 2 b AT,
IS OFTRIE, FEE A EEEF 3 5R < B 55
ZLARRERLTND,

(Y Ff &)

A HEF] (A BRRFRT R EEORIER Ml SE s MR )

MR Ca®* LR OMsREE S LT, VT ) VUSRI
R IP3 ZEERENT 5 Ca kst Ca™ il (CICR) 1,
A, REIS ORI BV T Z OUUHEIC AR FIK D% E %5
%, =a—nrTO CICR DHEENZONTIE, Ca®{&1F
PEK T RV 23 2 Ml AR 0D BRLAR 1AL 40 Ao Aok 2
DEREBIMON TV, Z O R I3fE - <
Wiehol, LL, BEOMZIC IE, CICR 23=
2 — B TR SRR ZREL, Tt

(2003. 2. 18)

=— 7 REERE TR SN D Z L D> TRTW D,

ZOEIS—TIHLKIFERIC=2—rrTOY T /Y
YRR ENT 5 CICR ARANTE R S TLROAH)
DOARR B HEMREHILTO CICR 7EZ2 LM L, &
EOFIERPHFECIVEONET —Z IO,
FRY A A RETIIL CO 2 FO Ca IRTFPEK T ¥ > R v
DIEMALZ T 5 CICR 1T L A Al 5 He M i A <o
CICR (2L B 7T N2l v REOBIEOHES T T
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7 AR TOREY BB N it & & o AT o filEic
BT CICR OAFMAENOWTEFEL Lz, FFlZ,
VT VUK, BARGEE Ca¥ T v oL, Cal'E
FIRERE Sy 1 & DB 70 = SUHEAREAS, #MfE T CICR

[ZXDH LV CEDIIEHM, 7 AEIRERTOY
T VUKD CFRATED T T A X v T oW
THRIT L=,

($H2Y : FH &R - gHE IE)

4. YLV AFITETDH by THIUEETEICL DR FLAT v THIEOFIHEE
AN IE (R epREE R E AT SR M)

HEEIZE, AMAT T HE by T E T MO 2 iR
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Tl o TEB SN IEBNAERE TH D, HIEHR
RLERDAAEREIC BN T, T b 2 DDOEERD BRI
LTWAERIZFTRD 10, ZWICHREIRRRE L L
WZATHOHT V4 b =ma—u U iEE 25k Lz, s
T2 O LD DD RIS FERAE 0 12 6 (5
RENDD, FHITITE K OTERICTH ORI 1
SFo (B, $HERH SFEnd B, 1 >0k
VU, 1 DOk, DORKIUMA), FTEh, FZTBK
JEC B SEORIRKIC 230 TH w I — R&AT 5 L W2 &
HZ DM, EHLORTTHENSHlEE B L 3500
RIT7ry s TEICANEDS, ZOMETIE, AL
Ty TMEORERIZE S THEEL RV ~EHIL2 >
(f, FTIFBRICTHILOHF) ICETRVIAEND
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23, 2 DOREAHIELLS BEA BRSO (e
WITE) RITICR L GRIRBIZIAT vz by 72 o M
DEBENLEL D, "Bbjc=a—a ASEEfiRHT L
TAER, VA ClE =2 —a IR b AT v 7L b
> T DT DRI L MNLEM ST
W R MAT y THOEEHBIZLY, SRFICEE
TFRIE T ENL DRI A BRn SNz & 2T E 2720
FIER B R ENTHEICL BT = o — 1 FEIHEMR
SNz, by T HEUUHOEEREL, RN NAT v M
DB LD = o — 0 UIEEOBMRIER 2618 L <
BY, R B L 72 2 RHEIR T T B SO E LS O
FIERR L 0RO NN, BiFE L7 D RHEKIE THNE
DAL OWETRIER 39 Hiviz, BT 5 & R
WINANEDDDIZIE U T, Ny 7 E T A0 EEK
M X DR N AT v IO BT 2 HIE OB R
W L LT,
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T, A, Fiebo I —7 L O-FEEDT-0, 1 A
F0 2y AMABBHIBEE SN TWD DT, Z OIS
FHORRIZONT, BiEEfI LWV IBETEI S —
FAEmLE LR,

(Y : T 58)
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46. Identification of distinct glutamatergic receptor subtypes at the synapses of the different type of
vesicular glutamate transporters in the rat striatum

gL 30T UK EATIER kNI RE)

The basal ganglia are highly interconnected and the striatum
receives glutamatergic inputs from the cerebral cortex and
thalamus. By the double immunoelectron microscopy
combined with anterograde tracing method,vesicular glutamate
transporter 1 (VGIuT1) and VGIuT2 immunoreactivities were
selectively localized in the corticostriatal terminals and
thalamostriatal terminals, respectively. The thalamostriatal
terminals were medium- sized to large and made asymmetrical
synapses mainly with dendritc shafts (60%). In contrast,

corticostriatal terminals were smaller and made asymmetrical

47. TERRIHIC & 5 PR/ R R OHAEAZEA

(2003.2.27)

synapses mainly with spine heads (70%). The post-and
pre-embedding immunoelectron microscopy revealed that
ionotropic glutamate receptors (NR1, GluR1, GluR2/3 and
GluR4) were observed at both VGIuT1- and VGIuT2-positive
synapses, whereas mGluR7, which is a metabotropic glutamate
receptor, was found only at VGIuTl1- positive synapses.
Furthermore, it was an unexpected finding that GluR2/3
receptors were occasionally seen at presynaptic membrane

sites of VGIuT2- positive terminals.

(Y . BA FE—)

PR AeER CUNRFRZFERE EEMHSEREIE o 2 7 L /AEE2 7 5F)

Ty M= 2 —m RIS 5 L, Zo=
22— B CREITE T pm LR ORILOBEMEZR 5Oz
IV R (7 — hy) BB LTV D, ZhE v
TA T = b ER LS, ZO—D2DT— s DH%E
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EEBRAT 2 2 10 & » THUMNEERE O B IR
T ¥ RNV BERDOMREDBMEATE L LT RoTe, &
ENEF 7R - 7— F UEARDIEENE, EARDREST
N ATAFET D Ca T ¥ R Bl OV THET 5,
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% < ORI TIX L & 3 R VEENE A I
BHRIGE D ZNRA AT AT T D, < INB AN TR
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AV OBREEZFAND FEwRN L, AL L OTENE &
RROBRIIFAAOEEThHo7, £ T, Hxix2kT
FhELFTRE/R 7 A ¥ RV I VIR B ICHR LT, B
%%:2%%%@#6:&:i@yffx%%km6®
TG I R ERERIE R T 2
M%mmb,@%%tﬁﬁ@ﬁw&iyﬁﬁﬁﬁ%ﬁg
ANA YL TRIET D EMT &2 fSL LTz, 2O
BEVEBIE AT A AHEAR CAl SEAHINICE M L 72k 2,
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