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Knowledge about the dependence of NMR parameters of excised tissues on time and
storage conditions is important for correct interpretation of in vivo clinical results based
upon in vitro measurements which in many cases are easier to perform. Literature data
on this topic are scarce and sometimes contradictory. In this study, we investigated the
change of the proton longitudinal relaxation rate (1/ 7)) of freshly excised rat tissues with
storage conditions over a wide range of proton Larmor frequencies (0.01-50 MHz).
Special interest was paid to long-term storage in the deep frozen state. After deep freezing
of tissue samples on dry ice, no significant changes in 1/7"; over the whole frequency
range could be observed for brain tissue, whereas for muscle and liver tissue characteristic
alterations were detected. We conclude that for normal brain tissue this storage procedure
is suitable for the prediction of in vivo 1/ T results from in vitro studies. © 1989 Academic
Press, Inc.

INTRODUCTION

The measurement of NMR tissue parameters, mainly proton density, 7', and 75,
increasingly attracts interest for medical applications, since these parameters are of
paramount importance in the characterization of normal and pathological tissues
and are hoped to help in improving specificity of the diagnosis by MRI. Due to the
difficulties in measuring the above-mentioned parameters, especially 7', with satisfy-
ing accuracy on a MRI system, many investigators have used in vitro techniques on
small tissue samples. This suggests the question whether the values measured on the
tissue samples are the same as they would have been in the living organism. Whereas
it seems reasonable that a freshly excised tissue, carefully handled (no chemical or
physical action that could change the macro- and microscopic structure and the water
content of the sample), should give the same results as it would have given in vivo,
transport and storage of tissue samples present a problem. Since only in a few cases
are measurements directly after excision possible, very often transport from the sur-
gery room to the NMR laboratory will be necessary, and sample storage for some
hours or days is unavoidable. Thus, better knowledge about variation of NMR pa-
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