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A 3D reconstruction of a hierarchical clustering. The central blue cluster matches well the spatial location of the
cerebral venous vasculature. Liptrot et al., 2004.
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The thesis was accepted for evaluation at the Faculty of Health Sciences, Copenhagen University. The defence
took place on April 2, 2004, at Rigshospitalet, Auditorium 93. The evaluators were Andreas Kjær, Copenhagen,
Paul Grasby, London, and Rosamaria Moresco, Milan (all medical doctors). The PhD-project was completed with
Professor, DMSc Gitte Moos Knudsen as supervisor.
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The thesis was accepted for evaluation at the Faculty of Health Sciences, Copenhagen University. The defence
took place on September 28, 2004, at Rigshospitalet, Auditorium 93. The evaluators were Chief Physician,
amanuensis II Chantal Tallaksen, Ullevål, Norway, Chief Physician, DMSc Steen Hasselbach, Rigshospitalet, and
Chief Physician Lars Friberg, Bispebjerg Hospital. The PhD-project was completed with MD, PhD Ian Law and
Professor, DMSc Olaf B. Paulson as supervisors.
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Representative changes in SaO2, [OI], [Hbt] and LDF during 5
min of exposure to hypoxia (FiO2 0.08), starting at time = 0. Note
that the noise level of SaO2 is lower at normoxemia compared to
hypoxemia (hypoxic responses were calculated from mean
values over 30 s)

Fumagalli M, Mosca F, Knudsen GM, Greisen G. A newborn rat model for the study of cerebral hemodynamics by
near-infrared spectroscopy and laser-Doppler flowmetry in the immature brain. Biol Neonate 2004;85:112-20. 
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Changes in [OI] (� [OI] �mol/LkPa, circles), CBF (�CBF %/kPa,
squares) and LDF (�LDF %/kPa, triangles) in the normoxia (open
symbols) and hyperoxia groups (closed symbols) during 8% CO2

inhalation (�, n = 12; �, n = 12; �, n = 10; �, n = 9;�, n = 10; �, n
= 6). Values are mean ± SE. No statistically significant differences
were found between the two groups for any of the parameters.

Fumagalli M, Mosca F, Knudsen GM, Greisen G. Transient hyperoxia and residual cerebrovascular effects in the
newborn rat. Pediatr Res 2004;55:380-4. 
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Møller K, Qvist T, Tofteng F, Sahl C, Sønderkær S, Dethloff T, Knudsen GM, Larsen FS. Cerebral blood flow and
metabolism during infusion of norepinephrine and propofol in patients with bacterial meningitis. Stroke
2004;35:1333-9.�
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Cluster of significantly relatively decreased cerebral blood flow overlaid on a surface rendering of the structural MRI
image warped into the stereotactic space of Talairach and Tournoux (1988). The image is thresholded at P < 0.05
uncorrected (T > 2.02).

Nielsen JE, Johnsen B, Koefoed P, Scheuer KH, Grønbech-Jensen M, Law I, Krabbe K, Nørremølle A, Eiberg H,
Søndergård H, Dam M, Rehfeld JF, Krarup C, Paulson OB, Hasholt L, Sørensen SA. Hereditary spastic paraplegia
with cerebellar ataxia: a complex phenotype associated with a new SPG4 gene mutation. Eur J Neurol 2004;11:817-
24.
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A comparison of �R2* , �R2, rCBF,
and �BOLDnorm averaged over all
subjects at each magnetic field
strength at 1.5, 4, and 7 tesla. Error
bars represent one standard
deviation. The mean rCBF did not
significantly differ across field
strength nor did the mean
�BOLDnorm.

Cohen ER, Rostrup E Sidaros K Lund TE, PaulsonOB, Ugurbil K, Kim S-G. Hypercapnic normalization of BOLD
fMRI: comparison across field strengths and pulse sequences. Neuroimage 2004;23:613-24. 

3�����,�		�����'�����
��������!���
��
'�!������,��$���

�������'
�����
�
��*'
�,��
�:�����
����������������'���������#����	����������
�������
'
#�������
���	��
�� �
������
�#�����
'�#�������
�����#�������������������,���
�����
'� ���
	��!��"�����'���"�����!��������#�����"
�����������0��"���#�,
�������#��������������'������
��������!����
�����,���
������
�#����,�����#��
�	����#������"��������8���,��
��,
�����

�#����
����'�����'������#�'�
,���������0������
�������������������������
����'
�������'��������
�''����
!�����,��"�����!��������#�������&A��
'�=-2*�������#�"����������
���
'�����	�����
*

���	����� �
���B� ���� �������!���� ����!���#� ��� ���� 	��!��"� ������� �
�#���
�� ������!�� �
� �
#������
����������������������
������
�����������������!���
�������	��!��"������!������������
��#� ������� ���
,��� �������� �
���������"���� ���,�,
#�������� ���� 	�������� '��������� 
'
#�������
���'�
,�������������	�������������



Neurobiology Research Unit Annual Report 2004 13

Areas of significant increased activation in both
the conjunction and preview search condition
relative to each respective detection baseline.

Humphreys GW, Kylingsbæk S, Watson DG, Olivers CNL, Law I, Paulson OB. Parieto-occipital areas involved in
efficient filtering in search: A time course analysis of visual marking using behavioural and functional imaging
procedures. Q J Exp Psychol A 2004;57:610-35. 
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Balslev D, Christensen LOD, Lee J-H, Law I, Paulson OB, Miall RC. Enhanced accuracy in novel mirror drawing
after repetitive transcranial magnetic stimulation-induced proprioceptive deafferentation. J Neurosci 2004;24:9698-
9702. 
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Brain areas with higher activity in the incongruent compared
with the congruent condition. The congruent condition was
subtracted from the incongruent condition and the result is
showed as a parametric map of the t-statistic. The map is
thresholded at a corrected p-value < 0.001 at the cluster level
(random-effects analysis). For the purpose of anatomical
localization, the map is superposed on a single-subject T1-
weighted image coregistered to the MNI template. The z-
value for each transversal slice is the stereotactic coordinate
in vertical direction in the MNI space. The left side of the brain
is shown to the left . 

Balslev D, Nielsen FÅ, Paulson OB, Law I. Right temporoparietal cortex activation during visuo-proprioceptive
conflict. Cereb Cortex Advance Access; 2005, in press.
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(A) Examples of the stimuli used in the
three object decision tasks. (B)
Examples of the stimuli used in the
three categorization tasks. (C) Two
cross-sections showing the activation
difference between the object decision
tasks and the categorization tasks.
The activated area is projected onto a
template anatomical MRI scan in
coregistration with the Talairach atlas.
The image was thresholded at P<0.05
corrected for multiple comparisons.

Gerlach C, Law, Paulson OB. Structural similarity and category-specificity: a refined account. Neuropsychologia
2004;42:1543-53. 
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Non-serotonergic median raphe fibers projecting on calbindin-containing interneurons in hippocampus: Confocal
images of median raphe BDA-labeled fibers in hippocampus. In A, triple labeling for serotonin shows a calbindin-
positive cell in stratum dentate gyrus making multiple contacts with a non-serotonergic BDA-labeled fiber (white
arrows) and a serotonin positive fiber (yellow arrows). In B, the white arrow points to a serotonin-positive BDA-
labeled fiber contacting a parvalbumin-positive cell in CA3. Scale bar = 10 �m.

Aznar S, Qian Z-X, Knudsen GM. Non-serotonergic Dorsal and Median Raphe projection onto parvalbumin- and
calbindin-containing neurons in hippocampus and septum. Neuroscience 2004;124 (3):573-81.
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Aznar S, Kostova V, Christiansen SH, Knudsen GM. The a-7 nicotinic receptor subunit is present on serotonin
neurons projecting to hippocampus and septum. Synapse 2005, In press. 
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Sveen ML, Knudsen GM, Aznar S. No effect of MDMA (ecstasy) on cell death and 5-HT2A receptor density in
organotypic rat hippocampal cultures. Neuroscience Letters 2004;362:6-9.
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Aznar S, Møller A, Knudsen GM, Henn FA, Vollmayr B. Looking for differences in serotonin innervation and
serotonin transporter in hippocampus of a rat model of learned helplessness. Program No. 570.8. 2004 Abstract
Viewer/Itinerary Planner. Washington, DC: Society for Neuroscience, 2004. Online. 
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Scheme. Radiosynthesis of S-[N-methyl-11C]citalopram ([11C]-4), S-[N-methyl-d3-
11C]citalopram ([11C]-12), and S-[N-

methyl-11C]citalopram-�,�-d2 ([
11C]-13).

Madsen J, Elfving B, Andersen K, Martiny L, Knudsen GM. Gas phase production of [11C]methyl iodide-d3.
Synthesis and biological evaluation of S-[N-methyl-11C]citalopram and deuterated analogues. J Label Compd
Radiopharm 2004;47:335-48
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Representative examples of DAT and D2 binding in IPD,
MSA and healthy controls. The images are scaled to
enable comparison between the Rv values

Knudsen GM, Karlsborg M, Thomsen G, Regeur L, Krabbe K, Nygaard T, Videbaek C, Werdelin L. Imaging of
dopamine transporters and D(2) receptors in patients with Parkinson's disease and multiple system atrophy. Eur
J Nucl Med Mol Imaging 2004;31:1631-1638.
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Pinborg LH, Adams KH, Hasselbalch SG, Holm S, Yndgaard S, Svarer C, Knudsen GM. It is not possible to
measure acute fluctuations of 5HT using [18F]altanserin-PET and citalopram. J Cereb Blood Flow Metab
2004;24:1037-45.
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Cover photo on Neuroimage 2004, volume 21, Number 3: 5-HT2A-
receptor binding in the human brain as visualized by 18F-altanserin,
demonstrating a high number of receptors in temporal and occipital
cortex, and virtually absent amount in cerebellum. The image is overlaid
a structural and surface-rendered MR-image. 

Adams KH, Pinborg LH, Hasselbalch S, Svarer C, Holm S, Knudsen GM. A database of [18F]-altanserin binding
to 5-HT2A receptors in normal volunteers: normative data and relationship to physiological, and demographic
variables Neuroimage 2004;21:1105-13.
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Svarer C, Madsen K, Hasselbalch SG, Pinborg LH, Haugbøl S, Frøkjær VG, Holm S, Paulson OB, Knudsen GM.
MR-based automatic delineation of volumes of interest in human brain PET-images using probability maps.
NeuroImage 2005, in press. 
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Nielsen FÅ, Hansen LK, Balslev D. Mining for associations between text and brain activation in a functional
neuroimaging database. Neuroinformatics 2004;2:369-80.
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PET image corrected for PVE according
to Meltzer PVE correction (A), Müeller-
Gartner PVE correction (B), and
modif ied Müeller-Gartner PVE
correction (C) under optimal conditions.

Quarantelli M, Berkouk K, Prinster A, Landeau B, Svarer C, Balkay L, Alfano B, Brunetti A, Baron JC, Salvatore
M. Integrated Software for the Analysis of Brain PET/SPECT Studies with Partial-Volume-Effect Correction. J Nucl
Med 2004;45:192-201. 
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Axial image slices from a K-means (K
= 5) clustering of the voxels. Each

color indicates a cluster. The yellow
cluster is the identified vascular

cluster.
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Cover photo on Neuroimage 2004, Volume 21, Number 2: A 3D reconstruction of
a hierarchical clustering. Note how well the central blue cluster matches the spatial
location of the sagittal sinus.

Liptrot M, Adams KH, Martiny L, Pinborg LH, Lonsdale MN, Olsen NV, Holm S, Svarer C, Knudsen GM: Cluster
analysis in kinetic modelling of the brain: a non-invasive alternative to arterial sampling. NeuroImage
2004;21:483-493. 
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Results of co-registration using the
different approaches. Left panel:
simulated S=@ T-FDG PET image. Right

panel: real S=@ T altanserin PET image.
The left panel shows that in this ideal
case with distributed gray matter binding
in all brain regions the automatic methods
perform much better than the manual
methods, whereas manual methods are
preferable in case of more localized
binding in the PET images.

Willendrup P, Pinborg LH, Hasselbalch SG, Adams KH, Stahr K, Knudsen GM, Svarer C: Assessment of the
precision in co-registration of structural MR-images and PET-images with localized binding. Int Congress Series
2004;1265:275-80. 
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Per Soelberg Sørensen representing the Foundation and Olaf B. Paulson
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From the left:

Congress Chairman Hidehiro Iida, Osaka, Japan and Claus Svarer
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Subtraction image of interictal/ictal [99mTc]-SHMPAO
SPECT superimposed on a MR scan
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