Decomposition characteristics of brain tissue investigated at two different temperatures by means of 'H-MRS
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Introduction: Tt has been shown that decomposition of brain tissue can be characterized by "H-MRS [1], which allows for a reliable
estimation of the postmortem interval (PMI) [2]. A sheep model was used to characterize the decomposition of brain tissue at room
temperature (RT), where the concentration changes of several metabolites have shown reproducible time courses. The determination of
PMI is of enormous relevance in legal medicine; however, it is known that biochemical processes and, therefore, the determination of
PMI strongly depend on ambient temperature. In order to quantify the influence of different temperatures, the present work aims at an
evaluation of the concentration behavior of various metabolites at 4°C compared to RT and, hence, at the extension of the current
model from RT to 4°C.
Methods: Single-voxel 'H-MRS (TR=3s, TE=20ms, water and outer volume suppression) was used to investigate brain decomposition
in 8 sheep heads at 21+£3°C and in 4 sheep heads at 4+2°C. Spectra were recorded on a 1.5 Tesla whole body scanner (GE SIGNA)
using a conventional quadrature head coil. The sheep heads were stored in a plastic container during the entire period of investigation
(at RT up to 18 days and at 4°C up to 85 days). Details about the experimental design concerning the eight sheep heads measured at
RT have already been given in detail in [1&2]. The sheep heads at 4°C were stored in a temperature controlled refrigerator. Voxels of
10x10x15mm?® were placed in the parieto-occipital region of the brain (ipsi- and contralateral side). Spectra were quantified with LC-
Model [3] using an extended basis set of metabolites [1] and the fully relaxed water signal as internal reference standard. For practical
reasons, the water concentration was assumed to remain constant.
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Discussion: The data shown in the figure illustrate that the concentration of each of the 3 selected metabolites follows its own
characteristic temporal behavior that is similar at different temperatures, however, at a completely different time scale. The selection of
these 3 metabolites shall demonstrate how the combination of all three metabolites can lead to an unequivocal estimation of PMI at
different temperatures. As an isolated observation, the step-like concentration behavior of Cr, could not be used for an estimation of
the PMI. However, Cr, represents an ideal separator between the two different phases (1) if Cry, is above 3 mmol/kg,y, NAA
represents an optimal estimator while (2) if Cr, is below 3 mmol/kg,., the evaluation can be based on the temporal development of
Ace.

Conclusions: The three examples of metabolites demonstrate that PMI estimation by means of 'H-MRS is also feasible at
temperatures different from RT, which is of great practical relevance. If accounting for the temperature dependent kinetics, it even
appears that the same mathematical models could be used.
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