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In our previous studies, neurons in area 36 (A36) and
area TE showed stimulus-selective responses that provided
mnemonic linkage between different stimuli during the
pair-association task. In this study, we examined the
spatial distribution of these neurons within A36 and TE.
We recorded neuronal responses from both areas in three
macaque monkeys (three hemispheres) and isolated 406
neurons (A36, 100; TE, 306) that showed stimulus-
selective responses (P<<0.01). After the recording session,
we histologically reconstructed the positions of the
recorded neurons and projected them to layer IV. The

projected positions were plotted on a two-dimensional

unfolded map. We found that the stimulus-selective
neurons tended to aggregate into several clusters on the
map. We observed a single cluster in A36 and two to four
clusters in TE for each map. To characterize mnemonic
role of these clusters, we defined the pair-coding index
(PCI) for each stimulus-selective neuron and quantified the
single-cell code of linkage between the paired stimuli.
The PCI values for the neurons in the A36 clusters were
significantly greater (P<<0.05) than those in the TE clusters
that showed the highest PCI values of all the TE clusters in

the individual maps.
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goboboooobbooobobboo0obbb BDNFOOO

In primates, visual long-term memory of objects is
presumably stored in the inferior temporal (IT) cortex.
Because brain-derived neurotrophic factor (BDNF) is
involved in activity-dependent neural reorganization, we
tested the hypothesis that BDNF would be upregulated in IT
cortex during formation of visual pair-association memory.
To eliminate genetic and cognitive variations between

individual animals, we used split-brain monkeys for intra-

38
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animal comparison in PCR-based mRNA quantitation. The
monkeys learned a pair-association (PA) task using one
hemisphere and a control visual task using the other, to
balance the amount of visual input. We found that BDNF
was upregulated selectively in area 36 of IT cortex during PA
learning, but not in areas involved in earlier stages of visual
processing. In situ hybridization showed that BDNFexpressing

cells were localized in a patchlike cluster. The results suggest



that BDNF contributes to reorganization of neural circuits for

0220 (Dec, 2001)

visual long-term memory formation in the primate.
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The primate rhinal cortex, consisting of areas 36 and
35 of the perirhinal cortex and the entorhinal cortex (area
28), plays a crucial role in perception and memory. We
investigated the expression of messenger RNAs for brain-
derived neurotrophic factor and neurotrophin-3, as well as
those for their respective tyrosine kinase receptors, TrkB
and TrkC, in the monkey rhinal cortex. Results from in
situ hybridization revealed that each of these messenger
RNAs was expressed in neurons with distinct laminar and
areal patterns of distribution. Brain-derived neurotrophic
factor messenger RNA was principally detected in layers
VIVI of area 36, and layers Il/Ill and V of the entorhinal
cortex. Some of the messenger RNA-positive cells in the

deep layers of the rhinal cortex were confirmed to exhibit a

Hashimoto T, Miyashita Y

pyramidal cell-like morphology.

Neurotrophin-3 messenger RNA expression was confined
to layers I/l of the entorhinal cortex. In contrast, trkB and
trkC messenger RNAs were expressed rather homogeneously
and abundantly throughout the rhinal cortex. The laminar
and cellular distributions of brain-derived neurotrophic factor
and neurotrophin-3 messenger RNAs indicate the predominant
expression of these neurotrophins in projection neurons.
These results suggest that brain-derived neurotrophic factor
and neurotrophin-3 regulate neuronal connectivities of forward
and backward projections from the rhinal cortex and contribute
to functional reorganization underlying the formation and

maintenance of long-term memory in primates.
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Attention and visual interference affect somatosensory processing

Lam Khanh, Kakigi Ryusuke, Mukai Tomohiro, Yamasaki Hiroshi

Bilateral median nerves were stimulated unilaterally, and
subjects were asked to count left median nerve stimulation
while visual interference (cartoon) was applied. Five compo-
nents (1M-5M) were identified in the hemisphere contralateral
to the stimulated nerve and only one component (MI) was
found in the ipsilateral hemisphere. Summarizing the results
of our previous and present studies, (1) visual interference
enhanced the 3M and 4M but reduced the MI, (2) attention
enhanced the 3M, 4M, 5M and MI. As a result, (3) visual

interference with attention enhanced the 3M and 4M more,
and showed no significant change in the 5M and MI. This
was compatible with a summation of the effects caused by
visual interference alone and attention alone. We considered
there were significant interactions of activities relating to
somatosensory, visual stimulation and cognitive function, in
both the primary (SI) and secondary somatosensory cortex
(SH) in humans. (Lam et al: Neuroscience, 104: 689-703,
2001)
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A first comparison of the multifocal visual evoked magnetic field and visual evoked potential

Wang Lihong, Kakigi Ryusuke, Kaneoke Yoshiki, Okusa Tomohiro,

Barber Colin (Medical Physics Department, Queen’s Medical Centre, Nottingham, UK)

Our objective was to determine the feasibility of recording
reliable multifocal visual evoked magnetic fields (mfVEFs), to
investigate the maximum stimulus eccentricity for which the
mfVEF responses can be obtained, and to study how this
changes with checksize (spatial frequency tuning). Using an
initial checksize of 30", we recorded pattern-onset mfVEFs
and multifocal visual evoked potentials (mfVEPS) under the

same conditions. Eccentricity changes with spatial frequency

were studied using six kinds of different checksizes. We
obtained, for the first time, reliable mfVEFs, and found they
could be elicited from more peripheral stimulus elements
than could mfVEPs. The larger the checksize, the greater
the eccentricity reached. The mfVEF can to some extent
overcome the limitation of the mVEP and record both foveal
and more peripheral responses. (Wang et al: Neuroscience

Letters, 315:13-16,2001)
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Neural activities during Wisconsin Card Sorting Test-MEG observation

Taking the advantage of high temporal resolution of
magnetoencephalogray (MEG), we dissociated the neural
activities related to shift attention processing and to the
working memory and decision making processing involved
in the Wisconsin Card Sorting Test (WCST). Significantly
larger activities to the wrong signals compared with those
to the correct signals were found at 460~640 ms after the
presentation of the feedback signals in the dorsolateral prental
cortex and the middle frontal cortex. Comparison of the
MEG recordings to the card presentations processed by the

wrong and by the correct feedbacks revealed that different

Wang Lihong, Kakigi Ryusuke, Hoshiyama Minoru

activities occurred in the period of 190~220 ms and 300~
440 ms mainly at the supramarginal gyrus, the dorsolateral
prefrontal, and the middle and inferior frontal gyrus. Our
results proved that the WCST task activates a broad frontal
area and the parieto-frontal network across time streaming.
Both shifting attention to the wrong feedback and enhanced
visual working memory to the sorting shifting condition of
the card presentation occur in the same areas at different
time points. (Wang et al: Brain Research Cognitive Brain
Research, 12: 19-31, 2001)
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We revealed the structural features of astrocytes by
means of light microscopy, confocal laser scanning microscopy
and high voltage electron microscopy, and estimated their
numerical densities in the mouse hippocampus. The high
voltage electron microscope examinations of Golgi-impregnated
astrocytes clearly disclosed their fine leaflet-like processes in
the masses occupied by individual astrocytes. The intracellular
injection of two different fluorescent tracers into two neigh-
boring astrocytes revealed that each astrocyte occupied a
discrete area with a limited overlap only at its peripheral

portion. In a quantitative analysis using an optical disector,

the numerical densities of astrocytes identified as S100-
immunoreactive cells were only slightly different in their
areal and laminar distributions. The numerical densities were
higher in the stratum lacunosum-moleculare and dentate hilus,
while they were slightly lower in the principal cell layers than
the average (24.2x 10° /mm®) in whole hippocampal regions.
As for the dorsoventral difference, the numerical densities
were significantly larger at the ventral level in the dentate
gyrus, whereas such tendency was not apparent in the
hippocampus proper. The projection area of the astrocytes

estimated from Golgi-impregnated samples was roughly in
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inverse relation to the numerical densities; the areas in the

stratum lacunosum-moleculare were somewhat smaller than

the other layers, where the numerical densities were high.
The present study indicates that astrocytes are distrib-

uted rather evenly without any prominent areal or laminar

differences and that the individual astrocytes have their own
domains; the periphery of the domain of a given astrocyte is
interdigitated intricately with the processes of adjacent astro-
cytes whereas its inner core portion is not penetrated by

them.
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