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INTRODUCTION

The scope of thisnanualisto 1) introduce basic concepts of stereology and to 2) in dd&stribe how to use
the newCAST software to obtain stereologicalstimatesfrom tissue sections.

To obtain unbiased stereological resultdsirequired thathe correctstereologicamethods are useduring
tissue processing argkctioning First of all, the sections must be obtainesingcorrect sampling methodshe
most used method iSystematic Uniform Random Sampl{§§yRS)Some endpointsuch as individual volumes,
surfaces and lengthrequire either, Isotropic Uniform RandoiflUR) sectionser Vertical Uniform RandorfyUR)
sectionslt is beyond the scope of thimanualto go into detail with this so please consult the stereology
literature on the subject. We have included a list of relevant references at the end ofidmeial

The newCASY softwareis designed to assigie userin obtaining unbiasedestimatessuch agotal number,
length, surface area or volumk is important however to emphasizehat the finalresponsibilityfor obtaining
unbiased results remains with the usasthe groundwork forgetting stereological unbged results (sampling,
staining, sectioning and so forttgdone before the sections are analyzed.

A complete stereology system consists of a microseapéppedwith a maorized stage, a digital camera,
high-precision microcator for measuring the hetgiosition of the stagea PC and the newCAStereology
software ThePC with the newCA8Tsoftware communicatesith and controls the microscope, stage, camera
and microcatorlf you do not use thick sections for the optical disegdihhe microcatorcan be omitted.

Using a slide scanneryou will only need theirtual slides (images acquired at the slide scanaed a PC with
the whole slide stereology newCA%packagedeployedstereology) or a cloud access to the softwdkease
visit our homepge for more information: www.visiopharm.com.

Many steps in thepecificanalysis are the sanfer various endpoird Ageneralized workflow consists of the
following steps:

Create a super image
Delineate regiorgs)of interest
Setup probes for analysis
Setup and start sampling
Count in each Field of View
Save data in the database
Analyze data

No ok wdhR
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GENERALIZED WORKFLOW

In this sectionyve will explairthe individual steps of a normal workflowll steps are also explained in thielp
files in the softwargF1)or from http://www.visiopharm.com/manual/.

1) CAPTUREUPER IMAGE

The super images a low resolution image of the entire slideallows you to see you current sampling position
on thewhole sectiorand to easily maneuver arodryourtissuesection(s).

A super image is generally not required, except for the physical disector, butusarsfind it very helpful to
have during the analysis.

1. Open the Super Lens Navigator from: Menu/Tools/Super Lens Navig(uE ).

Menu | W@ + + == g & Micro

Probes a1
Sampling P :

[ Tools » |i#& CountTool F12
Hardware » (@] 7 Axis Navigator
Data 4 [E Super Lens Navigator
Overlays P Vertical Axis

ES %7 Delete all masks

<, Navigator li‘m
- Capture super images Capitia ey lEgs BAla<e o nsmae .,
: ; Superlmages
(- Impartvinual slides
Define sections Nawvigatar abl
... Configuration
b2
X!
=l
Capture
First |1 Last |1
Capture super images
[Tl Auta Callapse Control << Previous [Setup “ Next >> ]

Customers who use virtual slides can import super images directly by clicking them in the database, or import
them fromImport virtual slides.

For microscope users:

2. Activate the Image Capture Wizard by clickin@apture super images
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7 Image Capture Wizard @

Image Quality and Focuzing Setup

Before starting the image capturing please ensure:

1: That the correct lens is selected.
2 That camera settings are optimal.
3 That the image is well focused.

4 That the illumination is optirmal.
Image Focusing
Automated image focuzing a3
[ Prompt for manual facusing

Generally you do not need automated refocus as the images are acquired using the smallest lens inywur set
i.e. 1.25, 2 or 4x objective that all have a rather low numespakture

3. Flat field correction

% Image Capture Wizard @
Flat Field Carrection Setup

|F the aptical spster does not provide even illumination across
the camera field of view you could improve the image quality by
applying flat field correctian.

[ Use flat field corection
ﬁ Reuse existing flat field carection

[ < Back ][ MNext > ][ Cancel I

The image is not equally illuminated which medhat you will be able to see shadows when stitching the super
image from individual images. To correct for this you can use Flat Field Correction. You will have to move the
stage to a position with only background pixels i.e. no tissue. After clickixtgan image is taken and the

software compensates the darker edges in the images acquired for the super image

4. Define the top left corner of the section

- Image Capture Wizard @
ROl Top/Left Position
() Use this position az ROI left/top comer

Left: |2.000 mm Top: |2.000 mm

@) Use stage position as ROI left/tap comer

Left: 0105 mm Top: 1.141 i

[ < Back ][ Next > ][ Cancel

CheckUse stage position as ROI left/top corner

Here you define the position of the top left comen the monitor- not in the microscopeThe top left corner of
the field of view will be the top left corner on the super image.

When you have positioned the stage in that posit@elick next.
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5. Define thebottom right corner of the section

- Image Capture Wizard @
ROl Bottam/Right Position
Use this ROl width/height

width: | 200000 mm  Height: | 50000 mm

@ Uze stage position az ROI right/bottom cormer

“width:  1.970 mm  Height:  2.250 mm

| < Back ” Finish ]| Cancel

CheckUse stage position as ROI righdttom corner

Here you define the position of th@ottom right corner (on the monitor not in the microscope). Tihettom
right corner of the field of view will be thibottom rightcorner on the super image.

When you haveositioned the stage in that positionclick next.The images are now being sampled.
6. If capturedimageistoo large

If the size of the specifieidhageexceeds 1001B a warning will appear, givingree options of howto solve the
problem.

For super image capture resampliitgs highly recommendetb:

1 Useresampling for all captures of this sessiddsing this option will resample the image. The wizard
will compute what minimum resamplirig heeded to get below 100 MBhis option will redce the
imagesize but will alsoeduce the resolution

1 Use individual resampling for captures of this sessidging this option will use an individual
resampling at eacklideposition. The wizard will ask how much resampling to do at shdhposition.

1 Adjust lens, camera binning etdJsing this options will restart the wizard, push the button and adjust
the settings.

You will now have a Super image automatically labeled for example SI 00000001 with a yeliogvdadixigthe
position of the live iew (i.e. stage position). You can save the image in your database using the floppy disc icon

H
When basic image viewing is select'—§ adouble click on any position on the Super Imagikmovethe

stage automaticallyo this position.

Note: Keep théNavigator dialog open if you wish to use this during samplingan be minimized but do not
close it.

2) DELINEATE REGIOR INTEREST (ROI)

The user must delineatthe region(s) containing the tissue of interest. This can be done eithtéreo8uper
Imageor on the Ive view at the lowest possible magnificatiofhe outlinedegions are used to guide the
sampling process so onlyfields of view(FOV)nside the ROI arsampled.
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Important: Each image window (live view aNgvigator window) containslaayer drawing tool for drawing
the ROI specifically on that image. Consequently

91 If the ROI will be drawn on the Super imageetivateand usethe Layer drawing dialog in the Supe
Lens Navigator.

1 If the live view is used for the ROI drawiartivateand usethe Layer drawing tool on the live vie

Activate Layer Drawinn;,@‘:'é in the image window you wish to draw the ROI in

22, ROI Drawing ===

Draur [7visible [IFilled

Grow .

Change [T Label [¥/Hatched

Configuration [ Dimmed
General
Line Wickth 8] A3

Transparency 25.00 %
u
ROl Label Annotation

In the default setting you are now ready to delineate the ROI (use ROI not Label or thomjotayou want to
know more about thesettings please consult the Help.

1. Delineate the Region of interest

2. Left dick and move the mouse pointer to a new position ateft clickand move the mouse pointer
again etc. until the tissue of interest is inside the ROI.
3. The ROl outline is finished by a double click.

Guidelines for delineating region of interest:

1 Itis important that all tissue of interestiigsidethe ROI.
1 Itis not a problem if th&kOlis too large- better too large than too small.
1 The user should nspend too much time metidously delineating the tissue.

Hintsfor delineating region of interest:

1 You can add to your existing ROI simpleltawingagain having some point inside the ROI

 ,2dz Oy dadzdNI Ol¢ T NRe¥rEvedtdirgloutiined wilbndt bedparfof'tie ROIK S

1 You can have multiple ROIs for example: several ROI 2s if you have several similar tissis®aemtien
slide

1 You can have different ROIs in one tissue section delineating diffareas within one struare (for
examplecortex/medulla).

If the tissue sample is too large to fit into the live field of view displayed on the monitor, the motorized stage will
automatically move when a click is near thardber of the image. The stagmovesso that the clickeghoint is
centered in the image and the user can continue marking the outline.
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3) SEFUP PROBES

The choice of probes, also called test system, depends on the desirgebertdFor each probe there are a
number of adjustable parameters such as densitynthar of probes on the screen), groups, orientation, color,
etc. The parameter settings can be stored in configurations and recalled for later use. Setting up the probes is

the process of specifying the parameters for the active probes.

1. Change the magnifidéon to the desired magnificatiorio be used for the analysis.

2. Activate the probe from: Menu/Probes

3. Setup the probe according tgour experimental setup. Please consuthe Helpguidelines andead

through theindividual endpoints in this paper.

Note: You can easily have more than one probe active at the same time.

Main probes overview

Mean particle volume Volume weighted

Volume Probe
Total Volume Points
Fractional volume Points

Point sampled Intercepts

Individual volume Number weighted Nucleatorand Rotator
Surface Probe
Surface area density Lines
Area Probe
Area Points
2D nucleator
Length Probe
Length density Thin sections Counting frame
Thick section Virtual planes
Number Probe
Physical disector Thin adjacensections Physical disector and Counting frame
Optical disector Thick sections Counting frame

4) SETUP SAMPLING

A systematic uniform random sampling (SURS) in new&a8duld be performed inside a region of interest

(ROI).

1. Activate the Meandersampling from Menu/Sampling/Setip Meander Sampling@ ).

=; Meander Sampling [ *] [
Masks |Setup | Configuration
Select ROlis) to sample
7| Default ROI 002 ROI003
ROI 004 ROI 005 ROI 006
ROI 007 ROI 008 ROI003
ROI010 ROIONT ROITT2
ROI013 ROIO14 ROIOS
ROI 018 ROIOT7 ROIT8
ROI018 ROI 020 ROI021
ROl 022 ROI023 ROI024
ROI 025 ROI 026 ROI027
[nYall:L):] YT e T S Sl Yo T sbe1: =
0ok Cancal

You can choose to sample in different ways:

Working with newCAR"
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1 one RO} sampling is performed insidae ROI

1 two or more ROIs of the same typsampling is performed inside each ROI. Data are saved as sampling
1, sampling 2 etc. in the database.

1 two or more different ROtsampling is performed inside each ROI. Data are saved as Default, ROI 2 etc.
in the database.

2. Setup the sampling parameters

=, Meander Sampling [ *] =
[ Masks | Setup | Configuration

Fraction 2.00 %

Step lengths 2238,30 . 1801,40 um
Appr.samples 22

Excl. position if CFis outside mask.
[CIRandom orientation

Apply

( Ok ] Cancel

A giverfraction, step length or appr. samples can be entered and the other two parameters are calculated.

In generalduring the experiment a fixed fractiorr step lengthshould be usedor all samplingApproximate
samples are usedlmost exclusivelfor pilot studies.

3. Start on a new datasheet: Menu/DataNew Datasheet (andSave Qurrent).
Make sure to reset all data that might be in the system before starting a new sampling
4. Click ok to start the sampling

Note: If a counting frame is not active at the time the sampling is started, the sampling fraction is calculated
from the area of the field of view. Otherwise the sampling is based on the counting frame size. This also means
that the counting frame size should no¢ altered when a sampling has been initiated.

5) COUNT IN EACH ELEOF VIEW

The first sampling field of view is now present@tie usershould now mark the number of counting events in
the field of view. The actual evenand how to mark it, will depeshon the probeg here are a few examples:

1 Count: Count using the count tool.

Count Tool =
Wark. | Setup | Configuration‘
Fos  Mark Name Tatal
A0 Markl 0
B0 Mark2 i
C0 Mark3 0
Delete Count Dielete All Counts
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1 Points:Count using the count tool.

Count Toal E
ok | Setup | Canlgurﬁth‘
Pos  Mark Name Total
A0 Markl i
B0 Mark2 il
GO Mark3 i
Delete Count Delete All Counts

1 Lines: Mark Intersections

Lines [ *] sl

Setup |Samp|e densify I Appearance I Configuration‘

Active

Twpe Sudface density -

Fixed orientation [ LR @

Guard zone (0,00 i YUR @

Delete mark Delete all marks

1 Nucleator: Mark intersectios.

Nucleator =

Setup |Appearance I Comiguratmn|

Mode Type
2DIUR © A @
IUR @ =] @
WLR @ c ©
[n} ©
Half lines) q E ©

0.0000 prn =
Log Est Cancel

1 Rotator: Mark intersectiors

Rotator [ %] =

Setup | Appearance | Canfiguration

Mode Type

IUR @ A @
WIUR (5] B ©

o] ©

u] ©

Half line{s) 5 E ©

11.717.0513 pr®
Log Est Cancel
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6) SAVE DATA IN TBETABASE

When you are done sampling after the past field of view you are asked to finish the sampling.

Sampling @

Sampling finished. Would you like to repeat the
exact same sampling pattem?

Finish ] I Repeat I

The data are now currently in ttrandom &cess memory (RAM) of the PC.

If you need to sample more section on the same slide you can continue and start tefinéa new section.
The next datesetwill appear in the same database location as Sampling 2.

If you are done with the section and wish to save you should:

1. Save the data: From Menu/Data/ New Data Sheet (And Save Curr( j).
A dialogwindow will appear

2. Label the dataentriesand click ok.

Save @
Save new data inthe database under:
Study Experimental Group -
Study Linit Animal Id -
Measurerment Section nurmber -
Details Mot Used]
(0] | I Discard ‘ I Cancel

7) ANALYZE DATA

| DATABASE VIEWER

You can see the storathta by clicking the database entry anathchoose to see the data fror8tudy, Study
Unit or Measurement level:

1 Menu/Data/ View Study-s)
1 Menu/Data/ View Studynit ()
1 Menu/Data/ ViewMeasurement Data‘*j )

This opens up the database viewer:
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B Measurement Data

© | 4 By = 8- 3~ ¥R B
Date VA Unit Lens ScrX  SerY  ScrA Res X Res Y Magn. Zoom
Setup 1/31-08-2012/0.00 pm 5 X 2,532.35/2,030.31 5.141,451.02 051 0.50 89.03 50.00
Filtered A 4 i

m

SYSTEM:

This category contains data about the system and how it has been set up.

Date:

VA:

Unit:

Lens:

Scr X, ScrY:
Scr A:

Res X, Res Y:
Magn.:

= =4 =4 4 48 A8 -2

T Zoom:

SAMPLING:

The date the data was logged.

Vertical axis, angle iradians.

The distance unit.

The name of the lens used to capture the image.

Width and height of the image.

Area of the image.

¢KS NXazfdziazy 2F GKS AYIl 3S

OLIAESEt &k Bdzy Al

Magnificaton of the image (ResX x ResY) from the physical size on the slide to the
physical size on the particular screen, used when logging, including zoom.

Image screen magnification in %.

This category contains data about the sampling.

1 Configuation:

1

1 Percentage

1 Samples:

1 Random:

1 Step X, StepY:

1 StepA:

1 Offline:
QUANTITIES:

The name and path of the configuration loaded when logging the sampling.

Sampling NameName of the sampling. Auto assigned to newCASTdzY 6 SNy S®3d ySg/ ! {

regular online sampling. For offline sampling the name is user defined.

Fraction being sampled in %.

Number of sample positions.

Whether or not the sampling grid is randomly rotated.
Sampling step length in the x and y direction.
Sampling step area.

Yes if the sampling ffline, not visible otherwise.

This category contains data about the measurements in the sampling(s). The data is structured so there is a
subcategory for each ROI. Each sampling performed within a ROl has a subcategory under the ROhjetithin w

Working with newCABM
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it is performed. In a specific sampling, the sampling positions are shown and witisia tie placed ROIs can be
seen.The Mark categories contgithe following data.

1 Pos X,PosY The coordinates of the center of the samphpgsition.

1 Time Timewhen the sampling position was visited.

1 Pos The number of the samplirgosition.

1 Image Name Name of image. Used to specify the name of the sampling position image in offline
samplings.

1 Configuration The path of the configuration loaded when laggithe count tool.

T X VY, X The absolute position of the mark.

I Factual pos  Y/N, yes if the measurement was logged by clicking at a given position in the image,
no if it was logged using a keyboard short cut.

There are two view settings: Raw, wherkddta is shown on all levels, and Filtered, whitre levels below the
current arenot shown. Filtered view is normally used. This also sunteeipumber of counts and calculates the
mean value of local probes. The values can be viewed per measuren@nsarpling or sampling position.

1 To change filteringnode push the takbutton in the bottomleft corner of the Excetheet, reading
either Filtered or Raw.

1 In Raw mode it is possible to see columns named system ref., ROI ref., sampling ref. etc.ditetse in
the number of the setup which was used in each category.

ROl

This category contains data about ROIs in the image.

1 Configuration: The name and path of the configuration loaded when logging for the ROI.

1 Outline(s): The number of outlines for the spéied ROI type.

1 Area: The collected area of the ROI. Total for all outlines of this type.

1 Boundary: The circumference of the ROI. Total for all outlines of this type.
PROBES:

All activated probes will have a specific folder containing all relevant data

CAJNTING FRAMES:

1 Configuration: The name and path of the confipaded when logging the counting frame.
1 Relative: Yes if using a size relative to the image (%)f absolute size.

1 A(group): Area covered by each group in fim

1 A(primary)A(secondary), A(tertiary): Area covered by each primagcondaryand tertiaryframe.

1 Groups X, Groups Y:  Number of groups in the x and y direction.

1 GroupsT: Number of groups in total.

1 Frames X, Frames Y: Number of frames in the x and y direction.

1 Image Aspect: Aspect ratio of the counting frame. Follows aspect ratio of the image (Y/N).
1 Aspect Ratio: The actual aspect ratio (W/H) of the frames.

1 Artificial edges in study: Yes if the user specified that the study included artificial edges.

1 Unit: The unit.
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POINTS:
1 Configuration The name and path of the configuration for the points.
1 A(group) Area covered by each group of points (encircled).
1 A(point) Area covered by each point.
1 Groups X, Groups Y Number of groups in the x and y direction.
1 GroupsT Number of groups in total.
1 Points X, Points:Y Number of points in the x and y direction.
1 PointsT Number of points in total.
LINEPROBE
1 Configuration The name and path ahe configuration for the lines.
1 Measure type Type of measureent used
1 Line groups Number of line groups used.
1 Lines Number of lines used.
1 Line spacing Distance between lines
1 Length/point Length of line per sample point.
1 Use segments Yes isegments were used.
1 Segment groups Number of segment groups.
1 Segments Number of segment.
1 Segment length (%) Length of segments in %.
1  A(Group) Area per group point.
1 A(Point) Area per point.
1 Random rotation Yes if random rotation was used.
1 Guard zone size Length of guard zone (if used)
1 Use sample points Yes is sample points were used
1 Sample point density  Density of sample points.
1  A(Sample point) Area per sample point
1 Unit The unit.
VIRTUAL PLANES:
Unit: The unit.
Configuration The name and path dhe configuration for the virtual planes.

=A =4 =4 4 -4 a8 -8 A

Planes Separation DistancEhe perpendicular distance between planes.

Planes Orientation
No of Help Lines
BoxWidth
BoxHeight
BoxDepth
BoxVolume

NUCLEATOR:

Orientation of the planes.

Width of the counting box (x).
Height of the counting box (y).
Depth of the countig box (z).
Volume of the counting box.

1 Data are shown directly under quantities.

Working with newCAR"
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ROTATOR:

1 Data are shown directly under quantities.

From within the database viewer you can export all data to Excel by clickilﬁi’ tho®n.

CALCULATOR
When all data are collected you calso choose taise the Calculator to do the stereologiealalysis

In short:
1 Open up the calculator tool from the calculator ic =

File Database View Help
H 4 F vV AR DD M. 2. (.

1 Import the data for calculation by selecting data in the database (multiple sslecissible).
Label the specific calculation
1 Output level:
Choose the database level for your outpMteasurement3udy Unit or Sudy.
1 Type and formula:
Stereology
Choosehe relevant estimator
Fill in all relevant information e.g. which point grid wesed
Add the calculation to the calculation list
View results

=

= =4 =4 4
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Calculator [ *] [mE3a]

Calc Setup Impored data

Char.t Setup Mouse Cavalieri Impart Data
Configuration

Current Calculation [Brain volurme]

Mame

Brainwolume RE
Output Lewel Output Sheet

[Study v] [Resu\ts v] ’New " Del ]

Type and Formula

[Stereology v] [Ca\/ﬁherl Estimatar () v]

V:Ta/pZP

Input Parameters

Point grid counts (F) [Elrain [Lewel = Details] -
Section Distance (T) 70 prm

Foint Grid type (defines a/p) First- Afpoinf) -

fanual =y-stepping |

The following parameters are automatically read/calculated fram the data file(s):
-Area per point (a/p) based on the selected point grid type
The Area sampling fraction must be 10024,

Add
Calculation List
Name Formula Lewvel Delete
:VIEW CALCULATOR RESU
1 By clicking viewesultsyou will get all data presented the result viewer
Result Viewer o |
fo| %@ x| 8- &l - ® ¥ E e
A a
WliStudy | Study_Unit Measurement ROI Sampling Details Object Brain Volume [mm?] t (Brain Volume) [mm] A,p (Brain Volume) [mm?] asf (Brain Volume) [] P (Brain Volume) []
Mouse_brain_total_volume 34,44434403 0,07 7,9364848 1 62 L
Results ¥/ L T — r y

Calculations are added as columns so the other 3 calculations in this examplethee on the right.

You can also see tliaw datagoing into the calculations by selectirawv:
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(‘Resutt Viewer [ESE =
Blo[pBR[=(H-3U-FFH Y EO
A B \ C [ D E [ F [ G [H] J ] L P [ a [l
1 Study_Unit Measurement ROl |Sampling | Details Object Brain Z position Cortex: @
Mouseihramitotalivo\ume Mouse_Brain_1_of 4 Default_001 Default Sampling 001 Pos 001 1 8,9992 1
| 3 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001  Default Sampling 001 Pos 001 1 §,9992 1
Mouseihramitotalivo\ume Mouse_Brain_1_of 4 Default_001 Default Sampling 001 Pos 001 8,9992 1
| © |Mouse_brain_total_volume Mouse Brain_1_of 4 Default_001 Default Sampling 001 Pos 001 8,9992
| 5 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001  Default Sampling 001 Pos 001 §,9992
Mouse_hram_total_vo\ume Mouse_Brain_1_of_4 Default_001 Default Sampling 001 Pos 004! 1 8,9992
Mouseihramitotalivo\ume Mouse_Brain_1_of 4 Default 002  Default Sampling 001/ Pos 001 1 8,9992
| 9 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_002  Default Sampling 001 Pos 001 1 §,9992
| 10 |Mouse brain total volume Mouse Brain 1 of 4 Default 002 Default Sampling 001 Pos 001 8,9992 1 a2
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You can also see the general setup by sele@etgp
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1 Study_Unit Measurement Setup Type Setup ID Sub group Date VA Unit Lens Scr X SerY ScrA Res X Magn. | |
| 2 Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 | System  Setup 1 16-05-2012) 0pm 2X | 6330879975 5014 460139 31745945 28| 0202183584 0204209421 71558745
Mouse_brain_total volume Mouse_Brain_1_of 4 Default 001 Masks Setup 1
| 4 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 | Masks Setup 1 Default
| 5 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 | Masks Setup 1 Default
Mouse_brain_total volume Mouse_Brain_1_of 4 Default 001 Masks Setup 1 Default
| 7 |Mouse_brain_total_volume Mouse Brain_1_of 4 Default_001 Masks Setup 1 Default
| 5 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 | Masks Setup 1 Default
- Mouse_brain_total volume Mouse_Brain_1_of 4 Default 001 Sampling  Setup 1
|10 Mouse brain total volume Mouse Brain 1 of 4 Default 001 Points Setup 1 A2
Setup v « 1 v 4
To export all data to Excel please click the Excel icon
™
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1 |Study Study_Unit Measurement Setup Type Setup ID Sub group Date VA Unit Lens Scr X SerY Ser A Res X ResY Mag
2 Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 System Setup 1 16-05-2012 00:00 0 pm 2X  6330,879975 5014460139 3174594528 0,202183584 0,204209421 71,5
3 |Mouse_brain_total_volume Mouse_Brain_ 4 Default_001  Masks Setup 1
4 Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 Masks Setup 1 Default
5 Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 Masks Setup 1 Default
6 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001  Masks Setup 1 Default
7 Mouse_brain_total_volume Mouse_Brain_| 4 Default_001 Masks Setup 1 Default
8 Mouse_brain_total_volume Mouse_Brain_ 4 Default_001 Masks Setup 1 Default
9 |Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001  Sampling  Setup 1
10 Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 Points Setup 1
11 Mouse_brain_total_volume Mouse_Brain_1_of 4 Default_001 Points Setup 1 First
12 Mouse_brain_total_volume Mouse_Brain_ 4 Default_002  System Setup 1 16-05-2012 00:00 0 pm 2X  6330,879975 5014 460133 3174594528 0,202183584 0,204209421 71,5
13 Mouse_brain_total_volume Mouse Brain_1_of 4 Default 002  Masks Setup 1 -
4 4h W Setup Raw o Resuks ~Fa 7 T B __ M4 n + ]
Ready | (3] | [Eom@m 100% ) Iy (1)

For further information on the Calculator for example how to make calculations and charts please visit
www.visiopharm.com/manual

TOTALVOLUMEESTIMATION

Volume estimates are generally divided into globdioaal estimates, measuring the total volume of an organ or
substructures therein or individual cells/objects, respectively. The methods for estimating global and local
volumes are very different and require fundamentally different approaches.

CAVALIERIOLUME ESTIMATHHEORY

The Cavalieri principle provides an unbiased estimate of the volume of any object. Starting at a
random position, the entire object is cut into parallel slices of a known and fixed thickness T. The
volume is estimated by the produof thickness T and the total catrrfacearea A (one side of all
slices).
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The area of the individual slices normally estimatedising a poirigrid inwhich each point
represents a known area termed the area per point a(p):
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Combined the total volume is consequently estimated as:

C
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In addition, to get the total area of arggection, the 2D Nucleator can alse used. This will give an
estimate of the area directly of each section; hence,\tbkime is simply the product of the sum of all

areasandthe section thickness:
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 GUIDELINES

One should use-&0 sections per animal depending on the complexity of the organ. Count approximately 200
points or a little more if high presion is biologically relevant or the tissue hasoaplex shape i.e. has a high

shape factorA I O1 A AROQA A

1 cut the organ into parallel sections of a fixed distance,, pifp 1Eength of organ. The first cut must
be at a random position withintheraBg FNRY n (2-a8RSREf AN OS8R IRKE (K
for area determination by point counting.
or
1 cut the organ from one end to the other with a larger number of sections, n. Take e\t}‘ewa:tionfor
area determination by point counting@ he firstsectionmust be taken at random among the first m
sections and the subsequent sampled systematically.

CAVALIERI VOLUME BMATEg USINGNEWCAST

1. Create a super image
2. Delineate region of interest
3. Setup probes for analysis

For Cavalieri volume B1ate one need to use a point grid to estimate the area of each section.will need to
change the magnification to the lowest possible where you can recognize the structure.

1 Select the lens you want to use for the analysis.

1 Activate te point grid Menu\ProbesPoints ( & ).
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Points @
Setup |Appearance | CaniguratiDn| Active: Activate the point probe

acive [ Set no: Choose up to three separate point grid

Setno. |First - Groups Number of group points in the X and
direction, respectively.

Groups 1 ®o

Points |1 w [ Cj Points Number of Pointper Group poinin the
X and Y directiomespectively.

Fandom displacement ]
Random displacemeniChoose to offset the
points randomly on the screen.

Groups and points are used to estimate separate voluatése same time. The groups which occur as encircled
point will typically be used for the overall wohe and the more dense points for substructures within the
reference volume.

For each quantification, you will need to count around 200 pointsach individualg]l sectionssee in theory
section above). If you have 10 sections, this means that youdlouaverage count 20 points overlaying the
structure in each section.

 EXAMPLE:

4. Setup and start samplinfrom Menu/Sampling Setup Meander sampling ()
For the Cavalieri estimate you should sample 100% at the analysis magnification.

1 Activate Meandesampling fromMenu SamplingSetup Meander Sampling
1 Select the Region of interest
1 Setup the sampling
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