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Background

Neuropharmacological studies of spontaneous brain oscillations are complicated by MEG/E
source-localization difficulties. A non-invasive method to estimate MEG power sources dirt
the cortical surface utilizing anatomical MRI constraints was recently described [1]. We use
method, combining a cortically constrained minimum norm estimate [2] and spectral analys
employing complex Morlet wavelets [3], to localize the cortical effects of the GABA-A-agc
benzodiazepine lorazepam on spontaneous brain oscillations.

Methods

To localize cortical effects of lorazepam (30 micrograms/kg i.v.) on spontaneous brain rhytt
healthy subjects were measured with 306-channel MEG in a double-blind, randomized, plac
controlled (saline), crossover design. For anatomically-realistic source modeling, wavelet-
transformed MEG data was combined with high-resolution MRI to constrain the current loc
the cortical surfaces [1], after which the individual data were spatially normalized to a cortic
surface-based coordinate system [4] for the calculation of group statistical parametric maps
of drug effects. Additionally, we identified two regions-of-interests (ROI) per hemisphere, t
calcarine sulcus and the parieto-occipital sulcus, using an automatic cortical parcellation alg
[5], to confirm the group effects of lorazepam.

Results

According to our cortically-constrained MEG source estimates, lorazepam decreased alpha
activity in and around the parieto-occipital sulcus and in the calcarine sulcus of the occipital
(Figure 1). The group statistics, calculated in the spherical standard space, were supported |
ROI analysis (two-way Friedman ANOVA), suggesting that lorazepam reduced the eyes-

closed/eyes-open ratio of alpha-band power in the right (;(2:8.3, P<0.05) and left medial col
(4%=9.5, P<0.05).

Discussion

The decrease of alpha activity by the GABA-A-agonist lorazepam is consistent with previol
observations. However, few prior studies have modeled human pharmacodynamics utilizing
MEG source localization, guided by the subjects' individual anatomy. The group analysis in
spherically-registered standard space [4], showing cortical drug effects as group statistics, ir
strongest alpha attenuation in the upper banks of the calcarine sulcus, and in and around the
occipital sulcus. Our anatomically-constrained spectral imaging may provide a powerful toc
human neuropharmacology.
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Figure 1. Group 5PMs, shown on the medial inflated
cortical surfaces of one subject. (Top) The main conirast
of alpha band-power between eyes closed vs. open.
(Bottom) The cortical sources of maximal alpha band-
power atlenuation by lorazepam. [Abbreviations: CS,
calcaring sulcus, POS, parielo-occipital sulcus),
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