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Visualization of Neurotransmitter Receptor Densities
in 3-D in a Rat Brain
Mehmet Eylem Kırlangıç, Ph.D.
Despite the extensive developments in the 3-D biomedical imaging
technology, high resolution autoradiography is still the reference method of
validating in-vivo functional results.
In our study, a rat brain is coronally sectioned with 20 μm section thickness.
The auto-radiographic images are obtained for 18 different neurotransmitter
receptors. All data are digitalized by a high resolution color camera. A high
resolution MR (9.4 Tesla, isotropic 90 μm) of a post mortem rat brain is acquired as
a 3-D reference brain. Unlike previous studies, we simplify the multi-modal image
registration problem by generating masks of images obtained for each modality. The
generated masks are registered by a linear 2-D rigid transformation using the ITK
toolkit. The mean sum of squared differences is used as the measure of
dissimilarity. The data to be visualized are of two different resolutions: (1) the
reference brain data (90 μm/slice) and (2) the autoradiographic data (20 μm/slice).
At that point one encounters the problem of varying scales in visualization. As a
solution to this problem we merge the respective auto-radiographic data into an
empty image stack of the same resolution and remove the suitable number of slices
to mimic the "thickness" of a single MR slice. In case the image to be removed
contains the desired auto-radiographic data, a neighboring slice is removed. The inplane resolution is reduced during the application of the computed transformations.
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