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1 Introduction

The parameter stereology is most often employed to quantify is object numbetuthe va
N, e.g. number of neurons in hippocampus. Stereology tells uN tizatt be estimated
with the equation:
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1.1 ssf

Initially, it is suggested that you sample about ten individual sections per
animal. The section sampling fraction (ssf) is the ratio between the sections
analysed (typically about 10) and the total number of sections needed to section
the entire tissue (N sections).

If you have analysed one in fifty sections from the original tissue, then this
value equals 0.02 (= 1 + 50). So yasfwould be 10 divided by the total
number of sections obtained from your tissue.

1.2 asf

This is the area sampling fraction. This is the ratio between the area of the
counting frame and the area of the sampling grid.

The size of the grid should be the same
throughout an animal and set up to generate about
10 sampling sites on average per tissue section.

The cross sectional area of the counting frame should be set
up to generate on average 4-6 discrete counts per frame.

When configured properly, the number of discrete counts
will be between 400 and 600.

1.3 hsf

This is the height sampling fraction and is calculated as
the ratio between the height of the counting frame and
the average thickness of the tissue. This value is
calculated from actual thickness measurements at each
of the sampling sites. The counting frame height should
be about 25 um.

1.4 Q

This is the number of counts you make from the counting-fame. Firstly, a dishimguis
characteristic of the cells to be counted is determined. For example, thethepcef



membrane or the median focal plane of the nucleus. This will now represenit.tAe ce
cell profile is considered a “count” if it fulfileoth of these following rules.

1. Itis totally within or crosses the green line.
2. It does not touch any red line/plane.

2 Tissue Preparation

Successful stereological approach starts with tissue preparation. Poamexpardesign
at this stage can lead to difficulties and even errors at a later stage.

2.1 Section thickness

It is suggested that the counting frame be about 25 pum thick. An extra 5 um or so needs
to be added to this as top and bottom guard zones. The final section thickness therefore
needs to be about 35 um. Since brain tissue can shrink dramatically after fixation a
dehydration (50-75%!) this must be factored in to the calculation when a section
thickness is chosen.

2.2 Section sampling

Once a section thickness is chosen, an appropriate section sampling fregurebey c
chosen to achieve approximately 10 sections per animal. To avoid any risk of bias, the
first section collected should be chosen at random.

3 Setting up Hardware
1) Turn on arc-lamp (if required)

2) Turn on microscope

3) Turn on Camera

4) Turn on Stage-controller

5) Turn on PC

6) Log on to WCIF-VLAN and start Stereo Investigator

7) Set up Kohler illumination (attend Basic Microscopy Course for details).
8) Log on to Wright Cell Imaging Facility

9) Start Stereo Investigator software.



4 Setting up Software

Move the x5 objective in to place and select the x5 from the
objective drop down menu.

Open ‘Adjust Camera Settingsdialog.
Set exposure.

Move section out of the field of view and then clitkite Balance
button.

Move around the sample and find a suitable reference point which you will be able to
relocate at a later date. Click the mouse where you want the reference point.

Trace around the area of the tissue that you wish to sample (e.g. entom, secti
hippocampus etc.).

When you have finished, right click the mouse and sel@ldise contour”.Save data file.



5 Section Manager

To activate the section manager, click on the menu command
“Tools/Serial Section Manager”

Firstly, add a new section
with theNew Sectiorbutton

==

This will open theSerial Section Setugialog.

The “Block Advancevalue is the nominal section
thickness, i.e. the value that the microtome was
set to.

The “mounted section thicknesg the actual
section thickness taking in to account shrinkage.
This value can be estimated as you will be
measuring this value later.

“Evaluation Interval’represents thest

Enter the rest of your sections in the Section
Manager with thé&ew Sectiorbutton.



6 Apply Grid
Theasfis equal to the ratio of the counting frame area and the

grid area. The grid is defined with the menu command
“Probes/Preview SRS layout”

The dialog that comes up allows you to define the grid layout.
For each section you want about 10 sampling sites. Click the
Estimate Grid Sizbutton and the software will define a grid size
that provide on average 10 sampling sites for the outline you
have defined.

The numbers that it will generate are a bit odd and
should be changed to something memorable such as,
in the case here, 3500 and 3000. These values should
not change between sections from a single animal.

When you click OK, the grid layout
will be previewed. Click anywhere on
the image to continue.

7 Define Counting Frame

With the grid area defined, the counting frame needs to be
entered.

Switch to the x100 objective (remembering the condenser front
lens) on the microscope and select the x100 in the software.

Define the counting frame via the menu command
“Probes/Define Counting Frarhe



The counting frame will now appear in the live image
window. It can be resized there by dragging with the
mouse. Once at a suitable size so that it occupies a lot of
the image window but not all of it, then the size can be
tweaked to something memorable, e.g. 30 x 30 um. This
should not change between sections from the same animal.

8 Optical Fractionator

The optical fractionator will give us our measure of
thehst

Activate the optical fractionator from the menu
command Probes/Optical Fractionatdr

The grid size has already been defined.

The value for Distance from section top to optical
dissector’should be about 5 um to avoid errors
associated with the section surface. This is the so
called, guard zone.

The optical dissector height should be about 25 pm.
The mounted section thickness has been already
entered.

Clicking OK will take you to the first sampling site.



9 Measuring Tissue thickness
At each sampling site, the first thing you need to do is measure the samigleshic

The first dialog prompts you to focus to the top of the
sample.

The click OK and you will be asked to focus on the
bottom of the sample.

Click OK when you are focussed on the bottom, then you need to count the particles in
counting frame.

10 Counting particles

Select a marker for your particle. If you are interested in two popntate.qg.
TUNEL +ve and TUNEL —ve cells then select one marker for each).

A feature of the cell should be picked to represent a single point per cell, e.g.
the nuclear envelope in sharp focus. This may be determined by the stain you
have used.

Click on the centre of cells which fulfildl the count criteria.

a. be completely within the counting frame or crosses a green line.
b. does not cross a red line.

c. is not in the guard zone.

When you have finished a counting frame, press
F2 (or right click and seletNext Scan Sit8.

You will then be asked to measure the thickness
of the sample again before counting the cells.

This will repeat until all the sampling sites for
this section are completed.

11 Analysis
When you have completed counting all the sections....



