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Over the past years the ongoing human brain activity at
rest came into focus, emphasizing the role of the rest-state
activity for brain functions such as planning and percep-
tion in both healthy and diseased brains. For instance, it
has been shown that the alpha rhythm during rest can be
affected (e.g., resetting, entrainment) using stimulations
such as sensory or Transcranial Magnetic Stimulations
(TMS). However, the origin and the mechanisms underly-
ing the rest-state activity are not yet well understood.
In this study, we focus on the propagation of large-

scale brain responses to stimulations such as TMS to
identify sub-networks involved in the rest-state.
Using The Virtual Brain [1] we model the dynamics of

the human cortex as a network of 16,384 neural masses

(NMs), each representing nearly 16 mm2 of the cortical
surface. A sub-threshold Hopf oscillator with a Van der
Pol term describes the temporal behavior of each NM
and a Gaussian kernel defines the spatial interactions
among the NMs. We also consider the connections
through the white matter extracted from a combination
of diffusion spectrum MRI tractography and the CoCo-
Mac database. We systematically stimulate different
brain areas and analyze the spatiotemporal responses of
the model, using Principal Component Analysis.
The results provide evidence for the existence of a low

dimensional set of networks during rest. Stimulations of
brain areas involved in resting-state networks produce
stronger and longer lasting responses than stimulations
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Figure 1 Network comparison between A. model and C. experimental findings [3]using B. Brodmann’s parcellation.
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of other areas. We found overlapping of the networks
with the dominant connectivity structures as well as
with experimentally known resting-state networks (see
Figure 1). Our results indicate that resting state net-
works are critical (closer to the destabilization bound-
ary) which is consistent with experimental studies and
recent hypotheses upon the mechanisms generating
resting state activity [2].

Published: 8 July 2013

References
1. The Virtual Brain. [http://www.thevirtualbrain.org].
2. Deco G, Jirsa VK, McIntosh AR: Emerging concepts for the dynamical

organization of resting-state activity in the brain. Nat Rev Neurosci 2011,
12(1):43-56.

3. Damoiseaux JS, Rombouts SARB, Barkhof F, Scheltens P, Stam CJ, Smith SM,
Beckmann CF: Consistent resting-state networks across healthy subjects.
PNAS 2006, 103(37):13848-13853.

doi:10.1186/1471-2202-14-S1-P195
Cite this article as: Spiegler et al.: Spatiotemporal dynamics in the
human brain during rest: a virtual brain study. BMC Neuroscience 2013 14
(Suppl 1):P195.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Spiegler et al. BMC Neuroscience 2013, 14(Suppl 1):P195
http://www.biomedcentral.com/1471-2202/14/S1/P195

Page 2 of 2

http://www.thevirtualbrain.org
http://www.ncbi.nlm.nih.gov/pubmed/21170073?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21170073?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16945915?dopt=Abstract

	References

