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Introduction

Single-voxel MRS methods with short (TE=30 to 45ms) and long (TE=135 to 270ms) echo times have been used to measure on overlapping single
resonances of N-acetylarpartate (NAA, 2.02ppm), Creatine (3.03ppm), Choline (3.22ppm) and myo-inositol (3.7ppm). However, direct detection of the
resonances of strongly coupled spin systems of glutamine and glutamate without contamination by nearby resonances is problematic. The majority of
short echo time proton MRS studies reported the combined resonances of glutamine and glutamate between 2 and 3 ppm. The direct detection of
glutamate without contamination by glutamine or the aspartyl group of NAA resonances is important because of its important role in neurotransmission in
the central nervous system. Excess brain glutamate is toxic and can lead to cell death. In this study, we employed a more reliable method, TE-averaged
PRESS, to measure the uncontaminated glutamate resonance at 2.35 ppm (1).

Methods

Twenty-four healthy subjects (16 men and 8 women) were recruited from the local community. Subjects were 21-71 years of age (39.4 +15.5) and had
15.5+2.3 years of education. They were in good health, as indicated by stable vital signs and a normal general physical exam, and were on no
medications (except vitamins and birth control). These subjects all had normal cognitive function with Mini Mental State Exam scores (29.3+0.6). Eleven
subjects were scanned twice within a six month-period to evaluate the reproducibility of the measurements. MRS was performed on a Siemens 3T Trio
scanner, with an eight-channel head coil. A single voxel TE-averaged PRESS pulse sequence was used to acquire multiple TE spectra in one scan,
with TR 2sec, TE starting at 30ms and ending at 195ms with 32 increments of 5ms. Four brain regions were measured; the voxel size was 8cc for frontal
white, frontal gray and parietal gray matter and 12cc for basal ganglia. The number of averages for each TE step was set to 8 for frontal white, frontal
gray and parietal gray and 12 for basal ganglia, resulting in total acquisition times of 8 or 12 min per region. Metabolite concentrations were obtained
from the LCModel fitting routine using the basis set spectra acquired with data acquisition parameters identical to those used in vivo.
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metabolite concentrations. Table 1 lists the combined results. The glutamate concentration

was higher in gray matter than in white matter for all age groups, which is very similar to recent 'y p=0.036 T p=0.001|
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An age-related decline in glutamate concentration was observed in three brain regions: frontal f St S 3.h o~

white matter (p=0.036), parietal gray matter (p=0.001) and basal ganglia (p=0.019) (Figure 1). ; . e

The decrease in glutamate concentrations were 0.31mM (frontal white), 0.57mM (parietal gray) IR EEEE XN K
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Our study also highlights the importance of regional and age-matched controls for studies of frontal white, parietal gray and basal ganglia

brain neurochemistry, given that different brain regions and age can show marked differences glutamate concentrations in healthy subjects using

in brain metabolism. TE-averaged PRESS (upper row) and short echo time
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