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Frontal white matter choline-containing compounds increase with alcohol consumption and glutamate decreases with
increasing addiction criteria
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Introduction

It has been previously shown that frontal white matter (fWM) choline-containing compounds (tCho) increase with alcohol
consumption in social drinkers but were found decreased in detoxified alcoholics [1,2]. With this study we aimed to investigate
whether fWM tCho would still be elevated in heavy drinking as well as in non-abstinent alcohol dependent patients. Since Glutamate
plays an important role in alcoholism [3] we further investigated correlations between glutamate concentrations and measures of
alcohol addiction.

Methods

In this study non-abstinent alcohol-dependent subjects (N=15, 48.8+10 years), heavy but non-dependent drinkers (N=7,
53.7+11 years) and light social alcohol drinkers (N=6, 43.7+8 years) underwent single voxel 1H MRS of fWM. Heavy and dependent
drinkers were classified according to ICD-10 and DSM IV diagnostic criteria. Additionally, a questionnaire of obsessive-compulsive
alcohol-related thoughts and behaviour was completed by all participants (Obsessive Compulsive Drinking Scale, OCDS, German
version,9). All subjects provided informed written consent according to the declaration of Helsinki and the study was approved by the
local ethics committee. All subjects had zero breath alcohol levels at the time of the MRS examination and no ethanol was detected
in the spectra. Spectra were acquired on a 3T Siemens Magnetom TIM Trio. The position of the voxel was defined based on
anatomical images from an isotropic 1 mm?® mprage data set (acquired in sagital planes and reconstructed in orthogonal transverse
and coronal planes). It was positioned in the frontal white matter (15 x 40 x 15 mm?) and acquired with a PRESS sequence using the
following parameters: TE = 80 ms [3], TR = 3000 ms. For T2 evaluation of the water signal additional 6 unsupressed water spectra
were acquired from the same voxel at different TEs. Spectra were evaluated with LCModel using simulated data set. Glutamate fits
were accepted when the Cramer Rao Lower Bounds of the fit were 20% or less. The results were scaled with the water signal at
TE=0 ms which was extrapolated from a bi-exponential T2 fit. We also accounted for the different amount of grey matter (GM, mean
16.6 %), white matter (WM, mean 82.2 %) and CSF (mean 1.2 %) in the measured voxel and their different water concentration
(GM: 45 mM, WM: 39.4 mM, CSF: 54.4 mM) by image segmentation of a T1-weighted MPRAGE. Metabolite data were corrected for
CSF content. Chemical shift displacement results in a different measured voxel position for the different metabolites. This was
accounted for in the in house developed segmentation tool which is based on the SPM2 algorithm [4].

Results
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Measures of addiction (OCDS, ICD-10 and DSM IV) did not explain tCho
variances but showed significant negative correlations with Glu in the
heavy drinking groups (Figure 2 and Table).
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