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Introduction

T1 (longitudinal), T2 (transverse) and T2* (susceptibility-
weighted) relaxation dominate the contrast generated in high-
resolution volumetric MR datasets. These parameters are
dependent on temperature, which can be utilized with
preserved specimen to enhance contrast. Lower experimental
temperatures decrease molecular motion, thus lowering
relaxation times. Temperature dependent alterations in T1
time are usually the most evident; however, contrast

enhancement in high-resolution gradient-recalled echo Fig 1. 3D GRE images (40um isotropic resolution)
images is largely due to T2* mechanisms. In this study, we demonstrating the loss of contrast with increased
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adult male zebra finches.

Experimental

All MR data were acquired using an 11.75-T vertical magnet equipped with a Bruker Avance Console and Micro2.5
gradients. Using a 10-mm birdcage coil, scans were acquired at the following temperatures: 5, 10, 15 and 20 °C. Three-
dimensional gradient-recalled echo (GRE) scans (TE/TR=15/200 ms) were acquired at an isotropic resolution of 40 pum.
Acquisition time per scan ranged between 3-4 hours depending on the size of the excised tissue. For all temperatures, T1
relaxation was quantified using multi-slice spin-echo sequences (MSSE) acquired with TE=8 ms and TR =[15, 6, 3, 1.5, 0.75
and 0.5] s. T2 relaxation was measured using MSSE scans acquired with TE=[8, 16, 24, 36, 40, 48, 56, 64, 72, 80, 89 and
96]ms and TR=2.5 s. To determine T2* relaxation, multiple gradient echo (MGE) sequences were acquired with the
following parameters: TE = [3, 10, 17, 24 and 31] ms and TR=0.75 s. For all relaxation measurements, spatial resolution was
80x80x400um. Quantitative analysis of relaxation parameters was performed with ROIs in specific neuron-dense nuclei.

Results and Discussion

Lower experimental temperatures resulted in a significant contrast enhancement particularly noticeable for the different
neuron-dense nuclei in the zebra finch brain (Fig 1). Significant contrast enhancement could also be detected in the different
telencephalic layers of the brain as well as in the fiber tracts linking different structures. T1 and T2 quantitative analysis
demonstrated an expected reduction in T1 and T2 values with decreasing temperature, but no significant contrast
enhancement due to these mechanisms. However, T2* measurements displayed decreases in T2* with decreasing temperature
that did enhance contrast. In conclusion, reduced acquisition temperatures not only increase SNR but can increase contrast
enhancement in preserved tissue. Furthermore, the lower acquisition temperatures may help to protect tissue samples for
further biochemical analysis, such as histological staining and immunohistochemistry.
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