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Introduction

The appearance of hyperpolarized [1- 13C11 lactate may provide diagnostic information in metastatic cancer or the ischemic myocardium
after injection of hyperpolarized (HP) [1-7Ci]-pyruvate. The amount of [1- 3C1] lactate in tlssue of course, is the product: (fractional
enrichment) * [lactate]. This simple relationship means that the appearance of HP- [1 Cl] lactate, neglecting T, effects, will be
sensitive to both the size of the exchanging lactate pool and the rate of entry of **C into the lactate pool. The sizes of the lactate and
alanine pools, in turn, are sensitive to the [pyruvate] because of the high activity of lactate dehydrogenase and alanine
aminotransferase in most tissues. Since the tlme course of a typical HP B¢ study is limited to about 120 seconds because of T;
effects, it is not always clear whether the HP *3C lactate (or alanine) signal has a contribution from changing pool size, exchange of
isotope into the pool, or some combination. This information is essential for proper kinetic models designed to analyze HP °C data.
The purpose of this study was to test whether pool sizes change significantly within 90 seconds after exposure to low concentrations of

pyruvate in a highly metabolically active model. [3-°C,J-Lac
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groups were studied (n=2-3 in each group): Group 1,
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Perfused with glucose for 30 min and then switched to [3-

Cl] pyruvate for 30 seconds, 60 seconds or 90 seconds;
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pyruvate for 30, 60 or 90 seconds. At the end of the
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alanine pools is very rapid on the time-scale of a typical enrichment of lactate and alanine

HP experiment. In experiment 2 (switching from

unlabeled to labeled pyruvate at identical concentrations), the concentration of lactate and alanine was high even at 30 seconds, as

expected, and there was no change in the concentration of either substrate. The fractional enrichment was low initially but rose to

~40% by 90 seconds for both lactate and alanine.

Conclusions

A typical in vivo study (bolus administration of HP-[1-13C1]-pyruvate) would be modeled by experiment 1, a rapid increase in the

concentration of pyruvate at the tissue of interest. These results demonstrate that experiments involving a bolus injection of HP

P ruvate should factor in time-dependent changes in pool size. An alternative design, experiment 2, maintains fixed pool sizes and the
C lactate or alanine signal is a consequence only of isotope exchange.
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