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Default-mode network (DMN) functional connectivity and its task-dependent downregulation have attracted a lot of attention in the field of neuroscience. Nevertheless,
the exact underlying mechanisms of DMN functional connectivity, or more specifically,
the blood oxygen level-dependent (BOLD) signal, are still not completely understood.
To investigate more directly the association between local glucose consumption, local
glutamatergic neurotransmission and DMN functional connectivity during rest, the
present study combined for the first time 2-Deoxy-2-[18F]fluoroglucose positron emission tomography (FDG-PET), proton magnetic resonance spectroscopy (1H-MRS), and
resting-state functional magnetic resonance imaging (rs-fMRI). Seed-based correlation
analyses, using a key region of the DMN i.e. the dorsal posterior cingulate cortex as
seed, revealed overall striking spatial similarities between fluctuations in FDG-uptake
and the BOLD signal. More specifically, a conjunction analysis across both modalities
showed that DMN areas as the inferior parietal lobe, angular gyrus, precuneus, middle
and medial frontal gyrus were positively correlated with the dorsal posterior cingulate
cortex. Furthermore, we could demonstrate that local glucose consumption in the
medial frontal gyrus, posterior cingulate cortex and left angular gyrus was associated
with functional connectivity within the DMN. We did not find a relationship between
glutamatergic neurotransmission and functional connectivity. In line with very recent
findings, our results provide further evidence for a close association between local
metabolic activity and functional connectivity and enable further insights towards a
better understanding of the underlying mechanisms of the BOLD signal.
Authors’ details
1
Department of Biological and Medical Psychology, University of Bergen, Norway. 2NORMENT Center of Excellence,
University of Oslo, Norway. 3Department of Clinical Engineering, Haukeland University Hospital, Bergen, Norway.
4
Department of Radiology, Haukeland University Hospital, Bergen, Norway. 5Department of Chemistry, University of
Bergen, Norway. 6Department of Oncology and Medical Physics, Haukeland University Hospital, Bergen, Norway.
7
Department of Physics and Technology, University of Bergen, Norway. 8Department of Clinical Medicine, University of
Bergen, Norway. 9Center of Functionally Integrative Neuroscience and MINDLab, Aarhus University, Aarhus, Denmark.
10
Division of Psychiatry, Haukeland University Hospital, Bergen, Norway.

© 2015 Passow et al; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Passow et al. EJNMMI Physics 2015, 2(Suppl 1):A78
http://www.ejnmmiphys.com/content/2/S1/A78

Page 2 of 2

Published: 18 May 2015

doi:10.1186/2197-7364-2-S1-A78
Cite this article as: Passow et al.: A close link between metabolic activity and functional connectivity in the
resting human brain. EJNMMI Physics 2015 2(Suppl 1):A78.

Submit your manuscript to a
journal and benefit from:
7 Convenient online submission
7 Rigorous peer review
7 Immediate publication on acceptance
7 Open access: articles freely available online
7 High visibility within the field
7 Retaining the copyright to your article

Submit your next manuscript at 7 springeropen.com

