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Ketanserin is structurally closely related to [18F]altanserin. Sixty minutes after [18F]altanserin steady-state was
attained in brain and plasma, saturating doses of cold ketanserin were administrated and it was found that the
cortical concentration of [18F]altanserin decreased uniformly to the level of cerebellum and no change in the
cerebellar time-activity curve was found. Thus, for [18F]altanserin there is no detectable specific cerebellar binding
to 5-HT2A receptors, and cerebellum may be used as a reference region for quantification of [18F]altanserin binding
to the 5-HT2A receptors. From Pinborg et al, 2003.
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The thesis was accepted for evaluation at the Faculty of Health Sciences, Copenhagen University. The  defence
took place on April 25, 2003, at Rigshospitalet, Auditorium 93. The evaluators were Professor Albert Gjedde and
Professor Bjørn Quistorff.
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The PhD thesis was accepted for evaluation at the Faculty of Health Sciences, Copenhagen University. The
defence took place on January 10, 2003, at Rigshospitalet, Auditorium 93. Evaluators were lecturer Per Plenge,
Professor Christer Halldin and Associate Professor Per Hartvig.

The PhD-project was completed with Professor, DMSc Gitte Moos Knudsen and lic.pharm., PhD Berith Bjørnholm
as supervisors.
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Madsen J, Marachtsaki P, Davoodpour P, Bergström M, Långström B, Andersen K, Thomsen C, Martiny L,
Knudsen GM. Synthesis and biological evaluation of novel carbon-11-labelled analogues of citalopram as potential
radioligands for the serotonin transporter. Bioorganic & Medicinal Chemistry 2003;11:3447-56

The PhD thesis was accepted for evaluation at The Danish University of Pharmaceutical Sciences. The defence
took place on May 8, 2003 at the Benzon auditorium, The Danish University of Pharmaceutical Sciences.
Evaluators were Professor, PhD Heinz H. Coenen, Chemist, PhD Lise Falborg, and Ass. Professor Bente Frølund.

The PhD-project was completed with PhD Kim Andersen, Professor Mikael Begtrup, Professor, DMSc Gitte Moos
Knudsen and PhD Lars Martiny as supervisors.
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Bay-Hansen R, Ma XD, Hauerberg J, Larsen EH, Juhler M. Effects of cerebrospinal fluid acidity on cerebral blood
flow and autoregulation in rats. J Neurosurg Anesth 2003;15:110-8
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Strauss GI, Møller K, Larsen FS, Kondrup J, Knudsen GM. Cerebral glucose and oxygen metabolism in patients
with fulminant hepatic failure. Liver Transpl  2003;9:1244-52
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Activation foci for tool versus control
condition. Statistical parametric map of the t
statistic for the difference between conditions
(threshold p<0.05, corrected),  superposed
on inter-subject averaged structural brain
image in co-registration with the stereotactic
space of the Talairach atlas (left and middle
columns) and in glass brain view. The arrow
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-24 76), (-58 -16 32) and (-40 -22 46)
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Balslev D, Nielsen FÅ, Law I, Paulson OP. Tool proprioception at your fingertips  – somatosensory representations
for tool location. Conference paper, winner of a Graduate Student Award at the 4th Annual Meeting of the
International Multisensory Research Forum, 2003
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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, in press
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Aznar S, Knudsen GM.  Alpha-7 acetylcholine nicotinic receptor subunit is localized in serotonergic neurons
projecting to hippocampus and medial septum/Diagonal Band of Broca complex. Program No. 46.9. 2003 Abstract
Viewer/Itinerary Planner. Washington, DC: Society for Neuroscience, 2003. Online 
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Rahbek B, Knudsen GM, Moller A, Aznar S. Neuronal activation induced by Rivastigmine in the rat hippocampus
is partly mediated via the serotonergic system. Program No. 731.12. 2003 Abstract Viewer/Itinerary Planner.
Washington, DC: Society for Neuroscience, 2003. Online 
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Non-serotonergic dorsal and median raphe fibers projecting onto parvalbumin and calbindin positive neurons in
septum: Confocal images of dorsal raphe BDA-labeled fibers making contacts (white arrows) with a parvalbumin-
(A) positive cell in medial septum/diagonal band of Broca, and with calbindin-positive cells in lateral septum (B).
Triple labeling for serotonin shows how BDA-labeled fibers contacting these cells are non-serotonergic. In C, an
example of a serotonin-positive BDA-labeled fiber is shown. Yellow arrows show serotonin positive fibers contacting
calbindin and parvalbumin positive neurons. In B the framed area shows a detail at higher magnifications of the
calbindin positive neuron. Scale bar A = 5 �m, B, C = 10 �m, framed area=5�m

Aznar S, Qian Z-X, Shah R, Rahbek B, Knudsen GM. The 5-HT1A serotonin receptor is located on calbindin- and
parvalbumin-containing neurons in the rat brain. Brain Research 2003;959:58-67
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(mean±s.e.m) measured in
sections of organotypic
hippocampal cultures exposed
to control medium and to
various concentrations of
MDMA for 1 week 

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 (in press)
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Elfving B, Bjørnholm B, Knudsen GM. Interference of anaesthetics with radioligand binding in neuroreceptor
studies. European Journal of Nuclear Medicine and Molecular Imaging 2003; 30:912-915
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Knudsen GM. Assessment of neuroreceptor changes in healthy ageing and in Alzheimer’s disease with emission
tomography. In Abe K, et al, eds. Molecular Mechanism and Epochal Therapeutics for Ischemic Stroke and
Dementia. Int Congress Series 2003;1252:299-308

Hasselbalch SG. Neuroreceptor imaging with positron emission tomography in dementia. Review Series Dementia
4/2003. 



Neurobiology Research Unit Annual Report 2003 18

9����� ���/���&���
����7�

�������������� ����������
����
����
��"��������&0����#�����
��
��� ������������
�	�������
�
�#����#�/
��������6A��T6D U����������1&0�����#�����������
	�����������	����������#
�������� �
���
���� T6D U����������� ��� �� &0�1�������"���� ����� �������!���� '
�� ���� A1� ��

����	�
���
/	���#��
�
�����/
�
�/��������	�
��������!����/�8
�����
'����������#������!�
����� �
�#����#� ������ �� �
���H��'���
�� �		�
���� #�!��
	�#� ��� ��� �� �
/	���#� �

�#/���������
��
'�T6D U������������������������
������#/���������
��
'�T6D U���������������
�
/������
��
'�������������
������8����
��'
��
"�#�������
���������'���
��
''�����#!�������
������/��
'��
����3	���/��������#��������������/	��������+���##���
��������
���H��'���
�
�		�
�������
"��'
��/
���
�����
'������''����
'�	���/��
�
�����������������#��������������
����������
���� 
��R�����'�����
��
'�T6D U���������������#�����
�����A1� �������	�
������
�
���H��'���
���		�
�������	����������"���������#��������������
"��'
����/	����
������
��'
�
������#� /����
������ 
'� T6D U����������� 	������� ���� ��

#1�����1��������� �
� �
������ '
�
������#�/����
������
'�T6D U�����������	�������������

#1�����1��������"�����#����������/
�������	���������
��
'�'������#��
�1�	���'��������
��#�T6D U�������������#�����/����
������

Pinborg LH, Adams KH, Svarer C, Holm S, Hasselbalch SG, Haugbol S, Madsen J, Knudsen GM. Quantification
of 5HT2A receptors in the human brain using [18F]altanserin and the bolus/infusion approach. J Cereb Blood Flow
Metab 2003;23:985-996
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Pinborg LH, Adams KH, Hasselbalch SG, Holm S, Yndgaard S, Svarer C, Knudsen GM. It it not possible to
measure acute fluctuations of 5HT using [18F]altanserin-PET and citalopram. J Cereb Blood Flow Metab (in press)
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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 (in press)
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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 (in press)
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Svarer C, Adams KH, Hasselbalch SG, Madsen K, Knudsen GM. Tuning automatic ROI-set generation in the brain.
Society of Nuclear Medicine; New Orleans, LA, USA. Reston, VA, USA: Society of Nuclear Medicine; 2003

Svarer C, Adams KH, Hasselbalch SG, Madsen K, Pinborg LH, Knudsen GM. Comparing ROI volume changes
using  automatic and manual ROI delineation methods. J Cereb Blood Flow Metab 2003;23,suppl.1:620

Probability maps generated from 10 transferred template VOI sets for the thalamus (cool color scale) and superior
temporal cortex (hot color scale). As expected the figure shows that VOI center voxels have high probability while
more exterior voxels have lower probabilities. These probability maps are thresholded for generating the final
transferred VOI sets in new subject space as indicated by the white lines
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Presentation of the Lundbeck Prize. From left to right: Sven Dyrløv Madsen, President of the Lundbeck
Foundation, Olaf B. Paulson, and Mikael Rørth, Member of the Council of the Lundbeck Foundation.
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Dopamine transporters as measured with 123I-PE2I SPECT.

Left: Healthy control, Right: Patient with mild Parkinson’s disease
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