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Spatial visual localization and proprioception normally fuse. In conditions with a
visuoproprioceptive conflict proprioception may be an obstacle for motor control.

The thesis was accepted for evaluation at the Faculty of Health Sciences,
Copenhagen University. The defence took place on September 12, 2005, at
Rigshospitalet, Auditorium 93. The evaluators were Prof. Yves Rossetti, INSERM
& Hôpital Henry Gabrielle, Lyon, France; Prof. Thomas Sinkjær, Center for
Sensorimotor Interaction, Aalborg University; Prof. Jens Bo Nielsen, Department
of Medical Physiology, Faculty of Health Sciences , University of Copenhagen. The
PhD-project was completed with MD, PhD Ian Law and Professor, DMSc Olaf B.
Paulson as supervisors.
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The correlation between CBFXe and CBFLDF was found to be strong
when varying Pa,CO2 between 25 and 70 mmHg. No significant
difference could be demonstrated between the two groups (paired
t test, P > 0.05). In total 66 data pairs were obtained from six rats.
LDF values were given relative to xenon baeline measurements

Tønnesen J, Pryds A, Larsen EH, Paulson OB, Hauerberg J, Knudsen GM. Laser Doppler flowmetry is valid for
measurement of cerebral blood flow autoregulation lower limit in rats. J Exp Physiol 2005;90:349-55.
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Lower limit of autoregulation in each
group

Dethloff T, Knudsen GM, Hansen BA, Larsen FS. Effects of porta-systemic shunting and ammonia infusion on
cerebral blood flow autoregulation in the rat. Neurocrit Care 2005;3(1):86-90.
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Estimated  rCBV (ml 100 g-1, upper
panel) and deoxy-haemoglobin (tissue
content, � mol ml-1, lower panel) vs. rCBF
(ml 100 g-1 min-1) based on the power
function model of the rCBV-rCBF
relationship. The solid lines show the
mean curves of nine subjects, and
dotted lines show ±2 times the standard
error of the mean. As seen in the figure,
the rCBV-rCBF relationship is near-
linear, whereas the deoxy-haemoglobin
was found to be nonlinear regardless of
the model used for rCBV-rCBF
relationship.

Rostrup E, Knudsen GM, Law I, Holm S, Larsson HBW, Paulson OB. The relationship between cerebral blood flow
and volume in humans. Neuroimage 2005;24:1-11.
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Vogel A, Hasselbalch SG, Gade A, Ziebell M, Waldemar G. Cognitive and functional neuroimaging correlates for
anosognosia in Mild Cognitive Impairment and Alzheimer’s disease. Int J Geriatr Psychiatry 2005;20:238-46.
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Magnitude of BOLD response (see text for ROI definition)
during conditions of altitude adaptation (Alt), and sea-level
adaptation (Sea), as well as normoxia and hypoxia. Box
and whiskers show the median, the interquartile and full
range of the data.

Rostrup E, Larsson HBW, Born AP, Knudsen GM, Paulson OB. Changes in BOLD and ADC weighted imaging in
acute hypoxia during sea-level and altitude adapted states. Neuroimage 2005;28:947-55.
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Clusters of voxels showing significant activity
increase in the asynchronous compared with the
synchronous condition. (A) Active conditions
(Aa–As). (B) Passive conditions (Pa–Ps). The
statistical parametric maps are thresholded at
cluster-level P < 0.001, corrected (voxel-P <
0.001, uncorrected, extent threshold = 0) and
superposed on single-subject anatomical
template for the purpose of anatomical
localization. The figure shows the vertical
coordinate of the brain slice in the MNI space
(red numbers). The left side of the brain is shown
to the left.

Balslev D, Nielsen FÅ, Lund TE, Law I, Paulson OB. Similar brain networks for detecting visuo-motor and  visuo-
proprioceptive synchrony. Neuroimage, in press. 
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Left panel: Examples of the
stimuli used. The subjects’ task
was to decide whether the
drawings depicted real objects or
non-objects. Right panel. The
mean reaction times (in
milliseconds) to outline drawings
and silhouette drawings for HE
and two control subjects. As can
be seen, HE is slower than the
normal subjects to recognize
outline drawings but faster to
recognize silhouette drawings.
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Significantly (blue) (A,C,D,E), and sub-significantly (white)
(B) relatively reduced rCBF. Left panel: all  patients (T >
2.44 and k > 490 voxels). Right panel: the highly disabled
patients  only (T > 2.60 and k < 2900 voxels). PET clusters
are projected on to an average T1-weighted MRI image of
all 36 subjects.
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Jelsing J, Rostrup E, Markenroth K, Paulson OB, Gundersen HJG, Hemmingsen R, Pakkenberg B. Assessment
of in vivo MR imaging compared to physical sections in vitro - A quantitative study of brain volumes using stereology.
NeuroImage 2005;26:57-65.
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Scatchard transformation of saturation binding data for [18F]altanserin
(closed) and [3H]MDL 100907 (open) in cerebrum (circle) and frontal
cortex (square) at 37�C. Each point represents the mean of at least
three independent experiments

Kristiansen H, Elfving B, Plenge P, Pinborg LH, Gillings N, Knudsen GM. Binding characteristics of the 5-HT2A
receptor antagonists altanserin and MDL100907. Synapse 2005 Dec 15;58(4):249-57.
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Serotonin-positive (A) Retrobeads-filled (B) dorsal raphe neurons projecting to medial septum are immunopositive
for the � 7 nicotinic receptor subunit (C), as shown in D (white arrows). Colocalization between serotonin and � 7
receptor are observed in A and C (white arrows). The yellow arrow points to a non-serotonergic � 7-positive neuron.
Scale bars = 20 � m

Aznar S, Kostova V, Christiansen SH, Knudsen GM. Serotonin neurons projecting to hippocampus and septum
contain the � 7 subunit. Synapse 2005;55:196-200.
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Average of number of counted serotonin and SERT
positive fibers for all regions in MAO treated and
control rats. There is no difference in total number of
SERT positive fibers in MAO-inhibitor treated vs.
nontreated rats. By contrast, a significant difference (P
< 2.2 x 10-10) was found in the number of serotonin
positive fibers, indicating the presence of a higher
number of serotonin positive fibers after MAO-inbibitor
treatment. Error bars represent SEM.

Colocalization between SERT and serotonin positive
fibers in cortex, hippocampus, and thalamus of MAO-
inbibitor treated and untreated rats. The percentage of
SERT positive fibers colocalizing with serotonin
positive fibers was significantly higher, reaching almost
100%, in cortex (P < 0.01), hippocampus (P < 0.05),
and thalamus (P < 0.01) in MAO-inhibitor treated rats
when compared with untreated control rats. Error bars
represent SEM.

Nielsen K, Brask D, Knudsen GM,  Aznar S.  Immunodetection of the serotonin transporter protein is a more valid
marker for serotonergic fibers than serotonin. Synapse, in press.
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Husum H,  Aznar S, Høyer-Hansen S, Hald Larsen M,  Mikkelsen J, Math A,  Wortwein G. Exacerbated aging-related
loss of neurogenesisi NPY-positive cells and 5-HT-immunoreactive fibers in the hippocampus of the Flinders-
Sensitive Line ""depressed"" rat. Implications to the pathophysiology of depression in adult and aged individual. S
Program No. 92.15. 2005 Abstract Viewer/Itinerary Planner. Washington, DC: Society for Neuroscience, 2005.
Online. 
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Kornum BR, Weikop P, Møller A, Rønn LCB, Knudsen GM, Aznar S.  Serotonin depletion results in a decrease of
the neuronal activation caused by Rivastigmine in the rat hippocampus. Brain Research, in press.

� �B� �B� �B� �B � � � � � � � ��� � � � 
 � � � � 	 � 
 � � %�� ��� �� � �� � � #�� �� � � � � � � ��� � � � 
 � � � � 	 � 
 � � %�� ��� �� � �� � � #�� �� � � � � � � ��� � � � 
 � � � � 	 � 
 � � %�� ��� �� � �� � � #�� �� � � � � � � ��� � � � 
 � � � � 	 � 
 � � %�� ��� �� � �� � � #�� �

� � 
 � � � �� � 
 � � � �� � 
 � � � �� � 
 � � � � �����
 � ��
 � ��
 � ��
 � � ����� � � � � �
 �� � � � � �
 �� � � � � �
 �� � � � � �
 � ����� � #� � #� � #� � #����� /� '� /� '� /� '� /� ' 
 �
 �
 �
 � ����� � � � 	 � 
 �� � � � 	 � 
 �� � � � 	 � 
 �� � � � 	 � 
 � ����� �� #�� �� �� #�� �� �� #�� �� �� #�� � ������������ ����	 � � �� � � �	 � � �� � � �	 � � �� � � �	 � � �� � � � ����" �� �" �� �" �� �" �� � ����
 � � � � � �! � /� 
 - 	 � �� �! �
 � � � � � �! � /� 
 - 	 � �� �! �
 � � � � � �! � /� 
 - 	 � �� �! �
 � � � � � �! � /� 
 - 	 � �� �! �
#�� 
 � #� �#�� 
 � #� �#�� 
 � #� �#�� 
 � #� �
> � � � � � �! � /� 
 - 	 � �� �! � � #�� 
 � #� � � )> � � *� �� � � � #� ! � � � � � �� � � 	 � � � � �� � � �� � #�� 
 � #� � � " � � � � � � � �
	 � � �� � � � �� 7	 � � �� � � � �! � � �
 � � �
 � � � � � �
 � � ��3� ��� ���$� �� �� � � � �	 � � �� � � � �" �� � �> � � �� � ! � �� �� � � � � �
 � �
�� �� � � �� �� � � � � � � ��� � � 
 � 
 � � � � �� �)� /� ' *�� � � � 	 � 
 � �� � � � � - ��� � #�	 � � ! �
 � � �� � � � 
 �- � � �� � �� � � #�� �

 � � > � � � 	 � � �� � � � � � � ! � � � � 
 " � � � � � 
 � - � ��� �� � � �� � � � ! � � � �� � � 
 � � 
 /� � � � 
 � � �� � �� � � � �
 � � �� ; �
�� ! � � � �� � � � #�?� �> � � � 	 � � �� � � � � � � #�?C� � 
 � � � 
 �� � � � 2� � � � � � � #� � � � � � #� � � 
 � � � �� �
 � � � � � � � � �
 � �
]; �� � 
 � � �� �� � � #� 
 � � �� � �' � � � �); �  ' *�� � #�� � � � � �
 � �� �� � � � � �̂�� �� - � ����#� � � �� �� � � �
 � �� � � � �� � #

 � � � � 
 - 	 � � � � �( � #�� � � � %�� � � �3� � � � :6 7� � � �� �- � � � �
 � � � � � � �� ' � � �3� � � � :6 7� � � �� �- � � � �
 � � � � � �
� � 
 " � #�� �� �� � �� �� � � � �#�� � � � � � � � �� � � " � � � �� � � �� " 
 �� � 
 � 	 � ��� �� � ! � � � � ��
 � �� � � 	 
 � � � ��' � � �� � � �

 � �� �� � � � ��� �� � � � � �� � 
 " � #�� �� �� � �� �� � � � �#�� � � � � � � � �� � � " � � � �� � � �� " 
 �� � 
 � 	 � ��� �� � - � � � � �
 �
	 � 
 #� � � #� � �� � � � � �� 3� � � ##�� �
 � �� " � � �� ! � � � �� � � � #� � � � � � � � �� � /� ' 
 � � � � � � 	 � 
 � � � �� #�� �
� � ]?D� �̂ �� � � � � � �� �&6 ' � � � #� , � 3��6 �� ! � � � 
 � � � � � � 	 � � �� � � � � " � � � � � � � � � � � � #�" �� � �&6 ' � � � � � �
� � � � �! �� � �� � � � � - � � � �" �� � �� �� � �� � � �! � �� � � 
 � 
 � �� �� � � 	 � � $� ��� � �� �� 
 � �)  � 3*��' � � �#�� � � �� � � �
 �
! 
 �� - � � � 
 � � � 	 � � �� �� � � � � � � � � � �� #�� � � )1 &?*� " � � � � � � �� � �� � � #� � 
 � � ?
 � � � � �� � � � � �
 � � � � � #
� �� � �� �� � � � �� � � �� � � � � ! � �� � � � " � � � � � � � 
 � #� #� �� � � � � � � � � #� � � � � � � �� �� �� � > � � � 	 � � �� � � � � )1 &?%
� �
 AX � �?A*� � 
 - 	 � � � #� � 
 � � � � � � � � �� � � � � 
 � � � 
 �� � � 
 � 	 � )1 &?%� � �?� X � �?@*�� ' � �� � #�� � � � � � � �
� � � " � � � � � � 
 � 	 � � " � � � � 
 � � 	 � � � � � � � � � � � � � � � � � � - � � � � " �� � �   � 3� �� ' � � � � � " � � � � 
 � � 
 � � � �� � �
 �
� � � " � � � �� � � �� � ! � � �� � �
 � �> � � �� � - 	 � 
 - � �� � #�� /� ' 
 � �� � � � 	 � 
 � �� �� #�� � ��' � � �� 	 /� � � � �� � �
 �
�� � � /� ' 
 � � � � � � 	 � 
 � � � - �� � � � � � � � 
 - 	 � � � � � 
 � � � � 
 � � � � �� � $� 
 � � � � � 
 � 
 � �� � �� � � � � � � � � #� � � $� �
 
 	
� � � " � � � � � � � � � � � �� - � � � � � #� 
 � � �� 
 /� � 
 � � � �� � 
 � � � 7�� � � � � � � � #� � � � � � � �� ��� � � #� � � � � � �
 � � �
	 � ���#� � ��



Neurobiology Research Unit Annual Report 2005 21

Distribution volume (DV3©) for the caudate nuclei in controls and untreated OCD patients (n=15). The mean DV3©
value for the controls is 0.15±0.13 (S.D.) and the mean DV3© value for the OCD patients is 0.24±0.14 (S.D:). p<0.05
indicates that the DV3© for the caudate nuclei is significantly higher than in OCD patients when compared to healthy
volunteers.

Fenger MM, Gade A, Adams KH, Hansen ES, Bolwig TG, Knudsen GM. Cognitive deficits in obsessive-compulsive
disorder on tests of frontal lobe functions. Nord J Psychiatry 2005;59:39-44.
Adams KH, Hansen ES, Pinborg LH, Hasselbalch SG, Svarer C, Holm S, Bolwig TG, Knudsen GM. Patients with
obsessive-compulsive disorder have increased 5-HT2A receptor binding in the caudate nuclei. Int J
Neuropsychopharmacol 2005;8:391-401
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123I-PE2I SPECT image obtained from 2 to 3 h after tracer injection in
healthy subject

Pinborg LH, Ziebell M, Frokjaer VG, de Nijs R, Svarer C, Haugbol S, Yndgaard S, Knudsen GM. Quantification of
123I-PE2I binding to dopamine transporter with SPECT after bolus and bolus/infusion. J Nucl Med 2005;46:1119-27.
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Three-dimensional visualization of local brain-
changes in the posterior cingulate area plotted
as colored glyphs. The glyphs are extracted
from scientific articles stored in a neuroscience
database, and coloring of the glyph is based on
the group they belong to, after grouping of the
scientific articles with multivariate analysis.

Nielsen FA, Balslev D, Hansen LK. Mining the posterior cingulate: segregation between memory and pain
components. Neuroimage 2005;27(3):520-32.
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Illustration of the automatic
method for delineation of
volumes of interest in the space
for a “new” subject. Structural
images are used for estimation
of the transformations and the
resu l t i ng  t rans fo rmat ion
parameters are subsequently
used to transform VOI’s to the
“new” subjects functional image.

Svarer C, Madsen K, Hasselbalch SG, Pinborg LH, Haugbol S, Frokjaer 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;24(4):969-79.
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A method where head movements during SPET scanning is measured and used for correction of sinograms
before reconstruction of the images has been developed. Left: movement during scanning (two skulls). Right: the
image has been reconstructed from a corrected sinogram.
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