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Background

The identification, localization, and measurement of receptors is important in
studies of the mechanism of action and efficacy of drugs, neurotransmitters,
neuropeptides, and hormones. Binding characteristics can be established by
using immunohistomchemical autoradiographic, and other histochemical
techniques. Many studies begin with traditional “bind and grind” biochemical
techniques to establish general characteristics. These can be followed up with
autoradiographic studies to obtain localization information or with quantitative
autoradiography studies to obtain localization and quantitative information.

Receptor autoradiography offers increased anatomical resloution and
sensitivity compared with biochemical methods and can provide information
without destruction of the tissue sample. This technique is becoming a routine
technique to characterize receptors, though in the past regional mapping of
the density of ligand receptors has been limited by the intensive manual
optical densitometry required in quantification.

The Inquiry program provides features to automate, simplify, and enhance the
quantitative analsyis of receptors.
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Receptor Autoradiography Work Session
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Figure 1, Receptor Autoradiography Work Session Flow
The steps for quantitative analysis of receptor autoradiography:

1. Images are brought in to the system by using a video camera to digitize
the film directly or images scanned from other sources are opened.

2. Standards are calibrated to known autoradiographic values and areas are
calibrated to real world units.

3. Images are sampled by region using the histologic slice as a sampling
guide, if desired.
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Setup Inquiry for the Application

Configure the Table

· Select File-Table Define-Calibration Table to load an appropriate table
template (sample mean, known value, and calculate columns)

· Select File-Table Define-Sample Table to load an appropriate sample
table template (mean value, area, etc.).

Load and Display Images

· Select Images... menu to display the Image Selection Window.
· Click the Open button and select images to open the standards, sections

and ruler images.
· Click the standards image to highlight and click the Display button to

display in the Image Window
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Calibrate to Standards

View Calibration Table by clicking the calibration table icon  in the tool bar,
selecting View-Calbiration Table from the menu or pressing Ctrl-C

Sample the Standards

· Select the polygon tool in the tool bar.
· Click and drag the outline of each sample.
· Click the right mouse button to complete each sample.

Calibrate Measured Standards to Known Values

· Enter in the known standard values in the known values column (in this
table: nCi) by double clicking on each cell, entering the known value and
pressing Enter.

· Select the Sample column to plot as the Horizontal Axis
· Select the nCi column to plot as the Vertical Axis
· Select a Curve Fit

Select x and y
axis columns

Select a
curve fit

enter in known
standard
values
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Area Calibration

· Display an image with an object of known area or length. Highlight the
image in the image selection window and click the Display button.

· Click the button in the calibration Window
· The instruction message is displayed beneath the image. Do not click the

Cancel button unless you want to cancel the Set Area process.
· Select a sampling tool from the toolbar. In this example we selected the

Line tool.
· Draw the shape of the known length or area. Here, we clicked the

endpoints of the known ruler length. Click the right mouse button to finish
the sample
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· Select Area or Length measurement in the dialog box.
· Enter in known size and units of the sample and click Ok.

· The area conversion factor will be displayed next to the Set Area button.
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Tag Images with curve fit

Tagging images allows multiple curve fits to be linked with one image by
saving the curve fit information in the image header.

To tag the images:

· Click the Tag Images… button in the calibration window,
· Highlight the images to tag in the Image Selection Window, and
· Click the Select button.
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Sample Images

Redirected Sampling

Redirected Sampling is a specialized sampling process that uses
Regions–of–Interest drawn on an anatomic section to collect data from a
corresponding, spatially registered functional section.

In this demo, we use either an atlas image or an histologic section to direct
our sampling and data is collected from the autoradiographic slice.

Atlas Histologic Section Autorad iograph

Select Images for Redirected Sampling

· Select Files–Fixed Image Sampling…–Set Number of Images.
· Click the Atlas or Histologic section and ctrl-click the corresponding

Autoradiographic section in the Image Selection Window and click the
Select button.

Sample Images

View the Sample Table by clicking the sample table icon  in the tool bar,
selecting View-Sample Table from the menu or pressing Ctrl-S

· Display the Image Selection Window by selecting the Images… menu.
· Highlight the Atlas or the Histologic section and click the Display button.
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· Select the polygon tool in the tool bar.
· Select Calibrated Units to use the nCi curve fit from the image tag.
· Click and drag the outline of each sample.
· Click the right mouse button to complete each sample.

Draw region
on the atlas or
histologic slice

Data is collected from
the autoradiographic

slice in the same
position

A new row of data
is created for each

sample.

Select a
sampling tool
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Generate Pictures for Presentations

Fuse the anatomic and functional images

· Select the Fusion from the Tools menu.
· In the image selection window highlight the Atlas or the Histologic section

and click the Select button for the Background image.
· Highlight the Autoradiographic section and click the Select button for the

Foreground image.
· The images will be overlaid (or fused). Select a palette below each image.

We used spectrum for the autoradiograph, grey scale for the histologic
slice and spectrum for the atlas.

· Compress the palettes to highlight the desired areas and improve image
contrast. Click and drag the endpoints of the color bars above each
image to compress the palettes. click and drag in the middle of the color
bar to move the palette center point.

· Adjust the % overlay value to highlight the foreground or background
image. We used 50% in these pictures.

· Take a snapshot of the fusion image by clicking the Snapshots button.
Name the file.

· Open the bitmap file in any paint or presentation package. In Windows
Paintbrush select File-Open. In Microsoft PowerPoint select Insert-Picture.

Fusion of Atlas and
Autoradiogr aphic Section

Fusio n of Histologic Section and
Auto radiogr aphic SectionFusion of Atlas and

Autoradiographic Section
Fusion of Histologic Section
and Autoradiographic Section


