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Implementing novel methods for evaluating consciousness
in chronic vegetative subjects
Bick AS*, Levin N
fMRI unit, Dept. of Neurology, Hadassah Hebrew-
University Hospital, Jerusalem, Israel

Background: The clinical evaluation of consciousness in
coma patients based on their exhibited behavior is difficult
and remains erroneous in many cases. Coleman et al (2009)
demonstrated different levels of hierarchical auditory pro-
cessing in patients suffering from disorders of conscious-
ness. Moreover a few patients were able to perform willful
modulation of their brain activity (Monti, 2010) and this
method was used to communicate with one of the patients.
These promising results were used to implement a clinical
service for consciousness evaluation done by the fMRI unit
in Hadassah.
Results: 10 subjects were scanned so far. Patients (ages 11-
67) were all diagnosed as vegetative state or minimal con-
scious. Patients suffered from traumatic brain injury (6) or
anoxic brain damage (4). The main challenges in translating
this test to clinical diagnosis are the uncontrolled motion of
many patients and the severe brain damage that creates ex-
treme difficulties in recognition of brain structures. In some
patients accuracy of results is questionable due to the signif-
icant artifacts. Functional tests included a hierarchical auditory
test (patients heard noises, language like non words, words (in
familiar and non-familiar voices), their name), an imagery
task, and a visual task. While in 8 patients auditory related
activation was found, only in 4 differential activation was
found for language. 5 of the patients showed differential
response to their own name. In three patients a response to
visual stimuli was identified. In one patient the auditory and
linguistic systems were clearly activated in a hierarchical
pattern, and moreover willful modulation of brain activity
was identified in the imagery test.
Conclusion: FMRI can reveal the existence of awareness
without open channels of communication. Our results show
the possibility of using fMRI as a clinical tool to assess
consciousness and thus improve diagnosis and supply a
good marker of prognosis.

Can we train the dyslexic's brain to read better?
Binur N, Breznitz Z*
The Edmond J. Safra Brain Research Center for the Study of
Learning Disabilities, University of Haifa

Background: The Asynchrony theory suggests that the
brain systems of dyslexic readers activated during read-
ing process information on a different time scale. A
wider speed of processing gap impairs the between
system integration resulting in dyslexic readers. The
Acceleration theory maintains that readers at all levels

and ages are capable to read faster than their routine
reading rate, and thereby enhance their reading decod-
ing and comprehension (Breznitz, 2006). Based on the
idea of the brain's plasticity and ability to change, these
two theories were combined and had been the bases for
the creation of the Reading Acceleration Training Pro-
gram (RAP) for reading skills enhancement of dys-
lexics. The current study was design to investigate the
RAP effect on immediate and long post retention on
brain activity and reading skills improvement in 20
experimental and 20 waitlist dyslexic readers (-1.s.d in
reading test). ERP's and behavioral measures were
obtained.
Results: Evidence indicated a significant effect of RAP
on decoding and fluency skills of the research groups.
Furthermore an effect of higher amplitudes of N170
ERP component in the FFA post training was also
found. However the retention of these effects after
4 months was moderate.
Conclusions: An immediate effect of the RAP training
on the improvement of reading skill and brain activity
of dyslexic reader was found. However for long post
retention of these effects a booster regime of the RAP
training was suggested. Furthermore our results also
raised the question of whether remediation induced per-
formance gains, reflect an enhancement of previously
established processing routines or rather the establish-
ment of new, alternative, processing routines. This issue
is directly related to the acceleration paradigm, since it
is conceivable that above a certain stimulus presentation
speed the brain cannot handle the information by rely-
ing on pre-existing routes and is forced to resort to new
solutions.
This study was supported by the Edmond J. Safra
Philanthropic Foundation.
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Background: Speech discrimination is based on both spectral
and temporal acoustic cues. In non-speech auditory stimuli
these cues are processed differently in the brain but they have
not yet been studied in relation to speech perception.
The electrophysiology and spatiotemporal distribution of
speech processing in humans were used to compare processing
of consonants discriminated by spectral and temporal cues.
Results: Subjects were presented with series of vowel-
consonant-vowel (VCV) stimuli comprised of different stimuli
along a temporal continuum between clearly distinguished /
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ubu/ and /upu/, with 3 ambiguously distinguished VCV stimuli
with intermediate closure durations to determine processing of
temporal cues. A series of stimuli along a spectral continuum
between clear /ubu/ and /udu/, with 3 intermediate ambiguous
VCVs were presented to study processing of spectral cues.
Brain potentials include an onset P1, N1, P2 complex and
sustained negativity lasting hundreds of msec. While responses
to the onset vowel were the same across settings, the consonant-
evoked latencies were sensitive to voice-onset time. The sus-
tained negativity was larger in spectral than temporal discrim-
ination and largest in the mixed setting.
Spatiotemporal distributions of brain activity associated with
processing consonants vary between spectral and temporal
discrimination, and depend on the context in which discrimi-
nation is performed, i.e., in temporal, spectral or mixed settings.
Conclusions: Brain activity to speech VCV discriminations is
sensitive to spectral and temporal acoustic cues, is associated
with different distribution in the brain and is modulated by
listening circumstances.

Highly interconnected microvasculature supports
restricted blood flow independent of columnar
boundaries
Blinder P1,Tsai PS2, Kaufhold JP3, Knudsen PM2, Suhl P2

and Kleinfeld D2,4

1Department of Neuroscience, Tel-Aviv University, Tel-Aviv,
Israel 2Department of Physics, UCSD, La Jolla, CA, USA
3SAIC Intelligent Systems Division, Arlington, VA 4Section
of Neurobiology, UCSD, La Jolla, CA, USA

Background: Proper brain function depends on the contin-
uous blood flow supply. Increase in neuronal activity results
in a localized vascular response with amplitude and sign
dependent on a plethora of factors. Past methodologies used
to understand the organization of this interface at the cortical
column level lacked the ability to jointly resolve the vascu-
lar network structure while directly measuring the location
of cortical columns. Here, we obtained complete vascular
networks concomitant with the location of all neurons and
non-neurons across several cubic millimeters of mouse so-
matosensory cortex at μm3/voxel spatial resolution. We set
to clarify whether the vasculature is organized as units
around cortical columns or –alternatively– embedded in a
continuum of vasculature. This bears on the interpretations
of BOLD-based imaging methods and on the overall control
of functional hyperemia.
Results: Three major topologies can be identified in the
cortical vasculature: a robust surface network, penetrat-
ing vessels and a mesh-like microvasculature. Penetrat-
ing arteries and veins show a weak tendency to plunge
outside the perimeter of cortical columns. Interestingly,
we find less penetrating arteries than cortical columns.
Topological analysis and blood flow simulations

revealed weakly defined vascular domains with no spa-
tial correlation to cortical columns. Further, point-to-
point resistance analysis revealed that the microvascula-
ture behaves as a regular lattice.
Conclusions: Overall, our findings support the alternative
hypothesis where cortical columns are embedded in a homo-
geneous vascular network. We conclude that experimentally
observed micro-stroke vascular dynamics results from the dis-
crepancy between the resistance of penetrating arteries and
veins vs. the microvasculature. In turn, the combined blood
rheology and the vascular structure allows for control of vas-
cular dynamics with minimal changes in capillary diameters.

ApoE4 induces Aβ42, tau, and neural pathology
in the hippocampus of young targeted replacement
apoE4 mice
Boehm A, Liraz O, Michaelson DM*
Dept. of neurobiology, Tel Aviv University, Tel Aviv

Background: Recent findings suggest that the pathological
effects of apoE4, the most prevalent genetic risk factor for
Alzheimer's disease (AD), start many years before the onset
of the disease and are already detectable at a young age. In
the present study we investigated the extent to which such
pathological and cognitive impairments also occur in young
apoE4 mice.
Results: Our work revealed that the levels of the presynaptic
glutamatergic vesicular transporter, VGlut, in the CA3,
CA1, and DG hippocampal subfields, were lower in hippo-
campal neurons of young (4-month-old) apoE4-targeted
replacement mice than in those of the corresponding apoE3
mice. In contrast, the corresponding inhibitory GABAergic
nerve terminal and perikarya were not affected by apoE4.
This synaptic effect was associated with hyperphosphoryla-
tion of tau in these neurons. In addition, apoE4 increased the
accumulation of neuronal Aβ42 and induced mitochondrial
changes, both of which were specifically pronounced in
CA3 neurons. Spatial navigation behavioral studies revealed
that these hippocampal pathological effects of apoE4 are
associated with corresponding behavioral impairments.
Time-course studies revealed that the effects of apoE4 on
tau hyperphosphorylation and the mitochondria were al-
ready apparent at the age of 1 month and that the apoE4-
driven accumulation of neuronal Aβ and reduced VGlut
levels evolve later and are apparent at the age of 2-4 months.
Conclusions: These findings show that apoE4 stimulates
the accumulation of Aβ42 and hyperphosphorylated tau
and reduces the levels of VGlut in hippocampal neurons of
young apoE4-targeted replacement mice. These neurochem-
ical effects are associated with cognitive impairments. This
model is not associated with hypothesis-driven manipula-
tions and is thus most suitable for unbiased studies of the
mechanisms underlying the pathological effects of apoE4.

J Mol Neurosci (2013) 51 (Suppl 1):S1–S135 S23

revealed weakly defined vascular domains with no spa-
tial correlation to cortical columns. Further, point-to-
point resistance analysis revealed that the microvascula-
ture behaves as a regular lattice.
Conclusions: Overall, our findings support the alternative
hypothesis where cortical columns are embedded in a homo-
geneous vascular network. We conclude that experimentally
observed micro-stroke vascular dynamics results from the dis-
crepancy between the resistance of penetrating arteries and
veins vs. the microvasculature. In turn, the combined blood
rheology and the vascular structure allows for control of vas-
cular dynamics with minimal changes in capillary diameters.

ApoE4 induces Aβ42, tau, and neural pathology
in the hippocampus of young targeted replacement
apoE4 mice
Boehm A, Liraz O, Michaelson DM*
Dept. of neurobiology, Tel Aviv University, Tel Aviv

B k d R t fi di t th t th th l i l
Highly interconnected microvasculature supports
restricted blood flow independent of columnar
boundaries
Blinder P1,Tsai PS2, Kaufhold JP3, Knudsen PM2, Suhl P2

and Kleinfeld D2,4

1Department of Neuroscience, Tel-Aviv University, Tel-Aviv,
Israel 2Department of Physics, UCSD, La Jolla, CA, USA2

3SAIC Intelligent Systems Division, Arlington, VA 4Section
of Neurobiology, UCSD, La Jolla, CA, USA

Background: Proper brain function depends on the contin-
uous blood flow supply. Increase in neuronal activity results
in a localized vascular response with amplitude and sign
dependent on a plethora of factors. Past methodologies used
to understand the organization of this interface at the cortical
column level lacked the ability to jointly resolve the vascu-
lar network structure while directly measuring the location
of cortical columns. Here, we obtained complete vascular
networks concomitant with the location of all neurons and
non-neurons across several cubic millimeters of mouse so-
matosensory cortex at μm3/voxel spatial resolution. We setμμ
to clarify whether the vasculature is organized as units
around cortical columns or –alternatively– embedded in a
continuum of vasculature. This bears on the interpretations
of BOLD-based imaging methods and on the overall control
of functional hyperemia.
Results: Three major topologies can be identified in the
cortical vasculature: a robust surface network, penetrat-
ing vessels and a mesh-like microvasculature. Penetrat-
ing arteries and veins show a weak tendency to plunge
outside the perimeter of cortical columns. Interestingly,
we find less penetrating arteries than cortical columns.
Topological analysis and blood flow simulations

Alzheimer's disease (AD), start many years before the onset
of the disease and are already detectable at a young age. In
the present study we investigated the extent to which such
pathological and cognitive impairments also occur in young
apoE4 mice.
Results: Our work revealed that the levels of the presynaptic
glutamatergic vesicular transporter, VGlut, in the CA3,
CA1, and DG hippocampal subfields, were lower in hippo-
campal neurons of young (4-month-old) apoE4-targeted
replacement mice than in those of the corresponding apoE3
mice. In contrast, the corresponding inhibitory GABAergic
nerve terminal and perikarya were not affected by apoE4.
This synaptic effect was associated with hyperphosphoryla-
tion of tau in these neurons. In addition, apoE4 increased the
accumulation of neuronal Aβ42 and induced mitochondrial
changes, both of which were specifically pronounced in
CA3 neurons. Spatial navigation behavioral studies revealed
that these hippocampal pathological effects of apoE4 are
associated with corresponding behavioral impairments.
Time-course studies revealed that the effects of apoE4 on
tau hyperphosphorylation and the mitochondria were al-
ready apparent at the age of 1 month and that the apoE4-
driven accumulation of neuronal Aβ and reduced VGlut
levels evolve later and are apparent at the age of 2-4 months.
Conclusions: These findings show that apoE4 stimulates
the accumulation of Aβ42 and hyperphosphorylated tau
and reduces the levels of VGlut in hippocampal neurons of
young apoE4-targeted replacement mice. These neurochem-
ical effects are associated with cognitive impairments. This
model is not associated with hypothesis-driven manipula-
tions and is thus most suitable for unbiased studies of the
mechanisms underlying the pathological effects of apoE4.

Background: Recent findings suggest that the pathological
effects of apoE4, the most prevalent genetic risk factor for
Alzheimer's disease (AD) start many years before the onset




