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High Field Magnetic Resonance Imaging and Spectroscopy of Brain Lactate Levels In Vivo between Normal and PKU Rodents

Downes, D. (UF, Biochemistry and Molecular Biology); Collins, J. (UF, Biochemistry and Molecular Biology); Long, J.R. (UF, Biochemistry and Molecular Biology); and Zeile, W. (UF, Biochemistry and Molecular Biology).


Introduction 
	PKU is metabolic genetic disorder that is characterized by the loss of function of phenylalanine hydroxylase, the enzyme needed to metabolize the amino acid phenylalanine. If untreated, elevated levels of phenylalanine in the brain can cause impairment of neurotransmitters and lead to profound developmental delays. Lactate is an important energy source for neurons. It is our hypothesis that phenylalanine at concentrations seen in PKU is a potent inhibitor of the monocarboxylate transporter that is responsible for transport of lactate, produced in astrocytes, into associated neurons

Experimental 
Wild type (WT) and PKU mice underwent 1H in vivo MRS spectroscopy of the brain at 470 MHz and 750 MHz in the AMRIS facility at the University of Florida. Voxel localizes spectroscopy of cortex and striatum regions of the brain have been performed with the use of water suppression (Fig 1). In addition, ex vivo 1H MRS spectroscopy was collected on the 600 MHz HRMAS probe. Data was processed with Varian VnmrJ, Bruker Topspin, MATLAB, and MNova.

Results and Discussion
	Preliminary in vivo (470 MHz and 750MHz) and ex vivo (600 MHz) data demonstrates elevated lactate levels in the cortex of the PKU animals as compared to the control. Experimentation is ongoing at high field (750 MHz) with commercial and home build RF coils to overcome in vivo signal-to-noise constraints as well as experimentation on a 600MHz High Resolution Magic Angle Spinning (HRMAS) instrument. 
 [image: ] [image: ]
Figure 1. 1H magnetic resonance spectroscopy (MRS) at 750 MHz. (A) 1.7mm x 1.8mm x 2mm voxel placement in striatum region. (B) Representative voxel localized spectra. NAA, N-acetylaspartate; PCho, phosphocholine; PCr, Phosphocreatine; GPC, glycerophosphorylcholine.



Figure 1. Preliminary high-resolution 1H spectra at 470 MHz of WT and PKU mouse brains. [A] Striatum localized voxel spectrum of WT mouse brain. [B] Striatum localized voxel spectrum of PKU mouse brain.
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