Over coming experimental challenges in the assessment of metaboalic fluxes with [1,6-*C-,]glucosein mouse brain
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Introduction: The infusion of **C labeled glucose and acetate allow for in vivo monitoring of metabolic conversions by MR spectroscopy (MRS). In brain
tissue, both proton observed carbon edited (POCE) [1] and distortionless enhanced polarisation techniques (DEPT) [2] have been used for time resolved
detection of label incorporation into neurometabolites such as glutamate (glu) and glutamine (gIn). Although both methods have been frequently
performed in humans and rats, the application of these techniques in mice would be very valuable to study neuropathologic diseases in transgenic
mouse models. However, the relatively small size and the difficulty to determine an input function from blood samples for each individual mouse during
the MR measurements (due to the small blood volume of the mouse) makes this rather challenging. While DEPT can be used to discriminate between
the different lables of glutamate (glu C2-4) and glutamine (gin C2-4), additional in vivo POCE spectra could allow for the determination of both
concentrations of the labeled and non-labelled contents of some of these metabolites and thereby exclude the need for blood sampling. In this study we
investigate the potential to perform sequential in vivo POCE and DEPT in mouse brain upon *>C labeled glucose infusion using an optimised coil setup,
as a step towards quantification of neurometabolic fluxes in brain of various mouse models .
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Methods: [1,6-°C]glucose was infused i.v. in C57Black6 mice (34-36 gr), using urethane (2.1mg/g) anesthesia following a previous described protocol
adjusted for mice [4]. All spectra were acquired at 7T (MRRS, Surrey, UK). As the quality of localisation is essental in POCE experiments ISIS, OVS and
PRESS have been combined to obtain *H MR signals from a 5x5x4 cm® VOI in the mouse brain (fig 1). **C spectra were acquired with DEPT (TR = 2s,
3.4ms interpulse delay, WALTZ16 decoupling, 45° flipangle), where only ISIS localisation was used to select signals from the identical VOI [5]. A double
tuned surface coil (& = 12mm) was used for optimal signal detection for both **C and 'H in combination with a volume coil (& = 40mm) for
homogeneous 'H excitation. All *C excitation pulses have been performed adiabatically using the double tuned surface coil. To demonstrate label
incorporation into lactate, a similar experiment was repeated while using isoflurane (1.5%) for anesthetics and ventilation.

Results and Discussion: Figure 2 shows spectra obtained from the same VOI using POCE and DEPT subsequentially. The subtraction spectra
obtained from non-edited minus edited spectra (fiq 2, bottom) show signals of Glu H4, GIx H3 and GIx H2/Glc H6, which demonstrates the feasibility of
using Jcn editing techniques in mouse brain. As ’c cw decoupling was off-resonance, these signals showed up as doublets. The DEPT spectrum
shows C MR signals of the same labeled compounds, demonstrating the ability to distinguish between glu and gin due to the higher spectral resolution
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Conclusion: These preliminary results demonstrate the first in vivo

POCE MR spectra obtained from mouse brain. The interleaved acquisition of DEPT enabled distinction of labeled Glu and GIn resonances in the *C
spectra obtained from the same VOI. The incorporation of label into lactate was shown upon ventilation of the mouse. Although further optimalisation on
shimming is required to enable the detection of an input function from the POCE MR spectra, both the signals from labeled and non-labeled fractions of
the metabolites could be obtained.
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