[1-"*C]lactate signal derived from hyperpolarized [1-"*C|pyruvate originates from the brain, not from the blood.
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Introduction

Injection of hyperpolarized [1-1SC]pyruvate and detection of metabolic products such as [1-13C]Iactate is a promising new
technique for the study of metabolism in vivo in healthy and pathologic conditions, such as tumors [1]. Recently, we have
shown detection of [1-'°C]lactate in the normal brain in vivo after injection of hyperpolarized [1-">C]pyruvate [2]. However,
the spatial origin of the detected signals has been of a matter of debate. In the present work, we sought to demonstrate
that the lactate signal observed in the brain originates essentially from the tissue metabolism. To that aim, we used a coil
specifically designed to detect °C resonances in the carotid of anesthetized, living rats receiving an injection of
hyperpolarized [1 -13C]pyruvate.

Methods

A carotid coil was designed according to Zhang et al. [3]. All experiments were conducted using a 9.4 T horizontal bore
magnet equipped with Varian INOVA console. Two adult male Sprague-Dawley rats were anesthetized using isoflurane.
They were intubated and femoral arteries and vein were cannulated for monitoring of blood gases and blood pressure,
and for injection of hyperpolarized pyruvate. The neck coil (1 cm long, 2 mm diameter) was wrapped around the carotid
while the flow was visually monitored for regular beating. Following surgery, the animal was positioned in the magnet, and
physiology was monitored throughout the experiment. A brain coil was also positioned on the head of the animal to
measure spectra from the brain. A pulse acquire sequence (TR=0.75 s) was used to acquire the signal from either the
carotid or the brain after two separate injections.

Results and conclusion

Figure 1 illustrates the results obtained in vivo. After injection of hyperpolarized [1—13C]pyruvate, signals from pyruvate and
pyruvate hydrate were observed in the carotid and in the brain. Lactate, in contrast, was detected only when using the
brain coil, and was not detected when using the carotid coil. This suggests that the lactate signal detected in the brain in
vivo originates primarily from tissue metabolism and not from blood.
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C1-pyr, [1-3C]pyruvate; C1-lac, [1-'3C]lactate. .
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