Evidence for Plasma Glutamine Uptake by Brain: Implications for Metabolic Modeling of *C NMR data
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INTRODUCTION

3C Turnover of cortical amino acids from [1-°C]/[1,6-"2C,]glucose indicates that the steady state glutamine (GlIn)-C4
enrichment is ~25-30% lower than glutamate-C4"2. The dilution in GIn labeling from its precursor glutamate is
accommodated by including a ‘diluting’ flow into GIn from blood, although other sources are possible®. However, the
source of the GIn dilution has not been established experimentally. The objective of the current study was to
evaluate the potential contribution of plasma Gin to cerebral amino acid labeling and the brain GIn dilution by
infusing [U-'*Cs]glutamine in mice and analysing the labeling with "H-["*C]-NMR spectroscopy.

MATERIALS AND METHODS
All animal experiments were performed under protocols approved by the Institute Animal Ethics Committee. C57BL6 mice
were infused with [U-"°Cs]glutamine (0.25 M) for 15,

30 and 60 min using a bolus variable rate (final rate 1.0
49 umol/min/kg) infusion protocol used previously for
'3C-acetate”. In addition, mice were also infused with
3C-GIn for 60 min at different rates to evaluate the
steady glutamine labeling for different plasma Gin
concentrations. Three to four mice were used for
each time point and for different plasma glutamine
levels. At the end of the infusion, the mouse brain
was frozen in situ in liquid nitrogen and metabolites
were extracted from frozen cortical tissue’. The
concentration and percent "°C enrichment of amino
acids were measured from the 'H-['°C]-NMR
spectrum of the cortical extract recorded at 600MHz
Bruker AVANCE spectrometere.

RESULTS AND DISCUSSIONS
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Table 1: Steady state '*C enrichment of cortical amino acid with
varying plasma glutamine
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later. The steady state labeling of brain Gingy - 5
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(~13-14%) from plasma GIn above ~2.4 mM (mM) Enrichment
appeared to be independent of plasma glutamine 1.6£0.3 29.5+2.5 1.4+0.5 1.0%0.5 2.7+0.4 8.4+1.0
level over the measured range. When 2.0£0.1 451463  2.4+0.5 2.1+0.3  5.0%0.2 11.241.4
extrapolated to basal plasma Gin level (~1.1 mM), 54103 433154 39205 34204 62:03 14512
it could account for ~30-35% of the observed
utamine n_dilution in [1_130]/[1 6-130] lucose 2.6+0.2 54.5%0.7 4.4%1.3 3.709 7.1%0.8 13.0¢1.4
9 ' 219 5.60.3 60.7+2.4  4.7+0.4 3.9%0.5 8.2+0.3 13.611.6

studies (Table 1).
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