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Introduction.

MR microscopy has evolved from images of large cells (frog ova, (1)) through smaller cells (Aplysia neurons (2)), until recently when the first mammalian cells were imaged (3).  Although mammalian cell imaging is feasible, scan times are long on these small cells, and the cell nucleus has yet to be visualized. Thus studies of larger cells still have a role in MR studies for interrogating the cellular origins of signal changes in MRI.  Last year we demonstrated the use of microsurface coils to improve resolution and scan times, and through the use of fixed and sectioned cells, for the first time obtain a direct correlation between histology and MRM.  We have built upon this work, also correlating the images with optical image using a variety of stains.
Experimental.  

Experiments were performed on a 600MHz vertical Bruker system in AMRIS using strong planar gradients and surface microcoils.  The flat surface microcoils offer improved SNR at the expense of rf homogeneity. To take advantage of the microcoils, Aplysia neurons were isolated without the use of collagenase, thus leaving satellite cells on the surface of the neuron.  Cells were then fixed, and the cells cleaved in half and placed on the 500 micron diameter microcoils in a chamber containing supportive fluid to minimize susceptibility effects. Direct correlation with optical microscopy using different stains was then performed.

Results and Discussion
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Figure 1. (a) 2D diffusion-weighted MR image (resolution of 7.8 µm2 with 50 µm thick slice). (b) Green fluorescent colored PKH 67-stained plasma membrane. (c) Bright-field microscopy. (d) Nissl-stained cytoplasmic region of the adjacent slide.  (e) DAPI-stained nucleic acid in the nucleus in a single neuron (2x enlargement). Nucleus (N), cytoplasm (C), plasma membrane (M), and satellite cells (S). Scale bar in (a) is 250 µm. 

Conclusions

These data demonstrate the highest resolutions yet obtained on Aplysia neurons, and validate the compartmental origins of the signals.  This work has recently been published (4).
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