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TSE Fear Conditioning System

FCS - Configuration SMALL ADVANCED for mice

The system

The TSE Fear Conditioning System (FCS) has been
developed to study contextual and cued fear in
rodents (mice or rats).

In classical fear conditioning, a behavioral paradigm
based on associative emotional learning, the subject
is given a cue (conditioned stimulus), usually an
auditory signal, followed by a short electric shock
(unconditioned stimulus) Alternatively only an electric
shock can be given (cued vs. contextual fear con-
ditioning). This is called the conditioning trial.

The animal can subsequently be tested for its fear to
both the context and the auditory cue. Shock induced
fear is expressed as freezing: the animals tend to
remain in motionless, defensive posture (behavioral
inhibition). Normal rodents usually exhibit a clear con-
ditioned fear response, i.e. freezing, to both the
context and the tone in a different context. This
retention test can be conducted immediately after the
training or some days later and can thus give infor-
mation about short-term and long-term memory in-
fluences on conditioning.
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The TSE Fear Conditioning System is a widely used
and proven system that allows a comprehensive
analysis of fear learning & extinction. In addition to
evaluating freezing frequency and duration it offers a
variety of other evaluation parameters for a detailed
characterization of the fear behavior over the course
of the experiment. It is a valuable tool to learn how
information about aversive emotional experiences is
processed and stored in the brain, it can be used to
evaluate the cellular basis of fear learning and ex-
tinction and it allows to study the underlying mecha-
nisms of the effect of anxiolytic drugs.

The system can also be converted into a light-dark
testing system to perform unconditioned anxiety tests
in addition to fear conditioning experiments. The
integrated ultra-sound function can be used to eva-
luate panic responses in rats and place preference
arenas are available to run CPP tests. A large variety
of optional components and accessories allow to
adjust the system to the individual requirements.

The system is continuously further developed in close
cooperation with our users. If you are interested in a
specific modification contact us!




Example of a Fear Conditioning experiment
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Schematic representation
of the fear conditioning paradigm

In the following example the test consists of 3 phases:

FCS Control File

Phase 1
Part 1 Pause 180s
Part2 Sound 70ms30s
Part3 E-Stim 0,45 mA constant 2s
Part4 Pause30s
Phase 2
Part 1 Pause 180s
Phase 3
Part1 Pause 180s
Part2 Sound 70 ms 180 s

The sequence of stimulus presentation is determined by the
operator.

- Phase 1 represents the training trial on day1, where the
animal is conditioned to the sound (CS).

- Phase 2 (day2) is conducted with the animal placed into
the conditioning context to evaluate contextual fear
conditioning...

- ...whereas in phase 3 (day2 + 2hrs) the context is
altered to monitor auditory (cued) fear conditioning.

The activity patterns clearly show the animal’s contextual
fear during phase 2 of the experiment, where no stimulus is
given. The same animal doesn’t show any freezing reaction
— displayed here as reduced activity - after altering the
context (phase 3, part 1). In contrast in the auditory cue test
(phase 3, part 2) an obvious fear reaction can be observed.

The behavior displayed in the graphs is also shown in the
results table. A high number of freezing events (column Fre)
and a drastically elevated total freezing duration (column
FreD) in the conditioning context (phase 2 — Pause) is
visible. The same is true for the cue phase (“Sound”) in the
new context.

Please note that the threshold for activity has been set very
low in the example (1cm/sec)
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Results Table

Besides the freezing behavior the animal shows decreased
exploratory behavior in both the context and during the cue
(column Expl% - the percentage of area explored by the
animal). Time spent active (Act%) and mean speed
(Vmean) are reduced as well.
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System components

The TSE Fear Conditioning System consists of the
following components:

e FCS measuring units - including a so-called test
box and a special housing

e Control unit incl. PCl-interface for IBM-com-
patible computer

e Options and accessories

e Fear Conditioning Software for Windows.

Up to 4 measuring units can be monitored with 1 PC
in the standard setup.

An extension for a maximum number of 8 units is possible.

2 different configurations of the TSE Fear Con-
ditioning System are available:

o configuration SMALL ADVANCED for mice
e configuration LARGE ADVANCED for rats & mice

The test box
A test box comprises:

e Base construction (“frame”), square-shaped, with
integrated animal detection sensors

o Removable drop pan (stainless steel; matt finish
to prevent reflections)

e Removable stainless steel foot shock grid
connected to a shocker-scrambler unit for de-
livering shocks of defined duration and intensity

e Perspex Arena - placed inside the sensor frame

e PVC plates that can be placed on the shock grid
to modify the context

0 Configuration SMALL ADVANCED
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This system has a small frame suitable for mice only.

e Sensor frame: XY and Z axis featuring 16 sensors
mounted 14 mm apart. Size (outer): 310x310 mm
(WxD).

e Grid: Floor bars 4 mm diameter, distance rod
center to rod center 8.9 mm.

)

e Perspex Arena: 230x230x350 mm with removable
lid with central cut-out.

0 Configuration LARGE ADVANCED

This system features a large sensor frame that can be
used for rats and mice.

e Sensor frame: XY and Z axis featuring 32 sensors
mounted 14 mm apart. Size (outer): 540x540 mm
(WxD).

2 different types of floor grids are available (mouse
and rat specification) that can be easily exchanged.
Both have to be ordered separately.




e Grid Rat: Floor bars 6 mm diameter, distance rod
center to rod center 19.5 mm.

e Grid Mouse: Floor bars 4 mm diameter, distance
rod center to rod center 8.9 mm.

- s
<
The standard arena is a large perspex arena suitable
for rats and mice.

o Perspex Arena Large: 460x460x470 mm with
removable lid with central cut-out.

~

If a smaller exploratory area is required for mice a so-
called template can be placed onto the floor grid. This
template holds a small acrylic arena in place.

e Perspex Arena Small: 230x230x350 mm with
removable lid with central cut-out.

The location sensors

The animal’s position and movement inside the arena
are monitored with the help of infra-red light-barriers
mounted into the frame.

Each single light-barrier consists of one transmitting
and one receiving LED. The light emitted by the
transmitter is invisible to the animal.

The so-called X-Y level with two pairs of light-barrier
strips arranged at right angles to each other in the
same plane is used to determine the horizontal co-
ordinates of the animal and thus its location.

The second sensor level is the so-called Z-level that
allows to detect rearing and jumps, i.e. vertical
activity. The Z strips are height-adjustable to meet
your individual requirements.

Rearing Jump

XY+Z interrupted Only Z interrupted

All sensors are scanned with a sampling rate of up to
100Hz, i.e. the position of the animal is checked up to
100 times a second! In combination with the
extraordinarily high density of the infra-red sensors
(spacing 14mm!) this results in a high spatial and
temporal resolution making the system able to reliably
detect very small and very short movements.
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As the body of the animal normally covers several
light barriers in each axis, an averaging procedure is
used to define the coordinates of its ,centre of
gravity®.

e

I
h )

Averaging method

As a result of this averaging method the number of
possible of ,animal positions“ is doubled when
compared with the actual density of the light barrier
grid.

The coordinates of the center of gravity of the animal
are stored for analysis.

Box accessories

In both configurations — LARGE and SMALL - the
standard clear arena comes complete with 2 floor
plates made from PVC. These plates can placed on
the grid in order to modify the context (tactile cue).

Configuration SMALL ADVANCED

The housing

The test box is operated in a sound attenuating hou-
sing, featuring:

A ventilation fan in the side wall

A sliding floor plate for easy removal of test box

A loudspeaker in the ceiling for software-con-
trolled application of acoustic stimulus and/or
background noise (up to 90 dB resp. 100 dB).

Instead of the standard loudspeaker integrated in the
SMALL housing (2...20kHz) a special ultrasound
loudspeaker is built into the LARGE housing suited to
generate sound signals up to 25 kHz. This extended
range allows for the first time to evaluate panic
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responses in rats as a reaction to 22 kHz sine sound
(see page 17)!

Configuration LARGE ADVANCED

Configuration SMALL ADVANCD
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e 2 lamps (SMALL) resp. 4 lamps (LARGE) in the
ceiling for continuous house light illumination
(software-controlled).

¢ a hinged door.

The LARGE housing has a double door and is
equipped with a peep hole as standard (a window is
available on request).

The SMALL housing has a single hinged door that is
equipped with a viewing window (a peep-hole is
available as an option) that can be closed.

Housing dimensions:
SMALL 520 x 520 x 650 mm (WxDxH)
LARGE 730 x 730 x 830 mm (WxDxH)

Control unit & interface

The sensor frames as well as all the function elements
of the housing are connected to a so-called control
unit, configured for parallel control of 1, 2 or 4*
measuring units.

An extension for a maximum number of 8 units is possible.

It features:

e A sound & noise generator for generating the
auditory stimulus (sine sound, max. 90dB) and
white noise (max. 100dB). Standard sine
frequency range is 2-20 kHz for the SMALL and 2-
25 kHz for the LARGE system. The sine sound
can be continuous or pulsed - the pulse frequency
is set by the operator.

e Power supply for house light: max. 200 Lux for
the SMALL and max. 100 Lux for the LARGE. Left
and right side of the illumination can be switched
on and off independently from each other.

o Knobs on the front panel to adjust the amplitude of
sound and noise as well as the light intensity.

e A sine sound frequency digital switch for
adjusting the sound frequency in steps of 100Hz.

e A shocker/scrambler: This is a microprocessor
controlled constant current generator with inte-
grated current flow detector for pole reversal of the
grid rods. The amplitude is software-adjustable in

steps of 0.1mA up to 3.1mA. Alternatively pulsating
stimulus current can be chosen.

e A TTL output socket (BNC) on the rear panel that
outputs a TTL signal during the experiment (TTL
high at start/ TTL low at end). This signal can be
used to trigger a custom system, such as a
telemetry or electrophysiology data acquisition
system or the TSE Video-Kit (see Options).

The FCS control interface (PCI slot type) is designed
to be built into an IBM-compatible computer with the
Windows operating system (2000, XP, VISTA). The
control unit is connected to this interface.

We can supply you with a complete system including
the computer completely installed and ready for use!
Options

O “New context” arenas

In order to further change the context special arenas
made from black IR permeable acrylic are available.
All arenas feature a black lid with central cut-out.

e The large black arena in the LARGE system has a

fixed floor made from black PVC. A gray PVC plate
is provided as well that can be placed inside the

arena.

/

e The small black arenas in the SMALL and the
LARGE configuration do not have a fixed floor.
They can be combined with the floor grid or the
PVC floor plates provided with the transparent
arenas. In the LARGE system the SMALL arena
has to be used in conjunction with a template.

O Option: High-intensity stimulus light

The standard housing light is suitable for continuous
background light only. For giving intense light stimuli
the housing ceiling can be equipped with additional
high-intensity LEDs (up to 700 Lux). They are used in
the experiment as software-controlled light stimulus in
parallel or instead of the acoustic stimulus. A switch
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on the control unit allows the left-hand and right-hand
lamp to be switched independently from each other.
The house light is operated manually if stimulus LEDs
are present (toggle switch mounted to the housing
side).

signal from the FCS control unit that is output when
the experiment is started. By this means the behavior
of the animal at specific time points and the numerical
parameters calculated by the software - such as
freezing - can be easily compared with each other.

0 Option: Stimulus plus background noise

An additional noise channel in the control unit allows
the application of white noise as a stimulus signal with
continuous background noise given in parallel. The
stimulus noise is software-controlled, continuous
background noise is manually switched on and off at
the control unit front panel in this configuration. The
noise intensity is adjustable independently in both
noise channels (identical for all connected boxes,
max. 100dB).

0 Option: LED unit

An external signal light, the so-called LED unit is
available that is connected to the housing and that
can be operated via the software. This light is used to
signal a time window where behaviors of the animal
(usually freezing) are to be recorded manually by the
user.

Observation Interval

[v Observation active

13t signal after

Signal interval

Signal duration

o 0K I XK Cancel | ? Help |

0 Option: Video-kit

If the experiment is to be recorded, a came-
ra/recorder combination is available, the so-called
“Video-Kit". For each measuring unit 1 kit is required.

The video is displayed on a connected monitor (not
included in the kit). Recording is triggered using a TTL
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O Option: Trigger package

This option extends the control unit by a multi-trigger
output, with the help of which information about the
status of the experiment can be transferred to an
external data acquisition system (e.g. -electro-
physiology) in real time. A total of 6 signals is
available in 6 separate channels: Experiment ON,
Experiment OFF, Noise/Sound ON, Noise/Sound
OFF, Shock ON, Shock OFF. Start and finish of each
part appear in different output channels - this prevents
misinterpretation of the information.

O Other options

e The housing door in the SMALL system can be
equipped with a peep hole in addition to the
observation window.

e The housing can also be colored dark in the
interior. This reduces the aversiveness. In a
system with several measuring units differently
colored housings can be used for Training and
Retention tests. The dark color then serves as an
altered context.

e In contrast to the standard shocker (max. am-
plitude 3.1mA, 0.1mA steps), the maximum current
strengths can be reduced down to 1.55mA as an
option. Steps of 0.05mA are possible then.

e The desired frequency for the sine sound is usually
selected with a 3-digit digital switch on the control
unit front panel. An additional switch can be added
to the control unit that can be used to switch to a
fixed frequency extremely rapidly. Standard
frequency: 10 kHz. If a different frequency is
required (2..20 kHz SMALL resp. 2...25 kHz
LARGE) please mention the frequency in your
order.

o We also provide rectangular sensor frames on
request (arena size 350x200 mm). Please contact
us for details.




The FCS software

The software controls the test in the boxes, collects,
displays and stores all experimental data and allows
for detailed analysis and documentation. The user-
friendly design of the software has been created to
support the following GLP requirements:

- Protection against subsequent manipulation of raw
data through special data file format

- Integrated user administration with login with a
unique combination of user ID and password

- Automatic audit trail generation — date, time and
user-stamped. Access and changes to the FCS
software are logged in the audit trail
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Defining the experiment structure

During the experiment a sequence of stimuli is
presented in all active boxes simultaneously. This
sequence is called the ,experimental structure®. It is
defined via a control file that is created in the so-
called “Control File Editor”, a flexible tool that allows
the free definition of stimulus sequences in trace and
delay conditioning procedures.

You can define as many control files as are required
and simply load the desired file before the experiment
is started!

o With a new control file you always have to start
definition with phase number 1.

o If the current file already consists of more than 1
phase select a number >1 in order to perform the
desired changes (adding new parts, deleting
existing parts).

10

Control File Editor x|
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Phase I‘I 5‘ No. of Phases = 3

Sequence of Partz [4]
Pauze 180z

Sound 200ms 30z

E-Stim 0.70mé& constant 23

@ .
é Save File az

4" NewFile |

‘ﬂ Delete Phase | ﬂ Delete File |

[~ House Light

r—Part Definitiory

& Sound Duration IEl 3‘ 5

 EStmulus  Interval |20 ms

= Light
" Moise [~ Secondary part
" Pause

{~ Sequence Repetition

D Hew Part | ﬂ Delete Part |

Erint |

B3 gk I 3 Close | ? Hebp |

o Part definition is performed in 3 steps:

1. Select the part type by clickihg on the
corresponding radio button, e.g. Sound.

2. Select the parameters available for this type,
e.g. duration 30 seconds.

3. If parallel operation of signals is required (i.e.
sound and shock given simultaneously) activate
the function “Secondary part”.

4. Confirm by clicking on the button New Part.

e Now the next part can be defined. The list already
defined is shown. During the experiment these
parts are executed one after the other.

Depending on the hardware configuration the follo-
wing parts are available:

Part Type Parameters

Sound Stimulus sound
Duration: min. 1 second
Interval: 100 ... 1000 ms

The interval defines the pulse frequency of the
sound signal (interval 100ms = sound frequency
of 5Hz). If a Zero is entered than continuous
sound is generated.

Foot shock

Duration: min. 1 second
Current strength: 0,1 ... 3,1 mA
Current type: constant or pulsed

E-Stimulus

Light Stimulus light
Duration: min. 1 second

Only available if the system is equipped with
high-intensity stimulus light

Noise Stimulus noise
Duration: min. 1 second
Interval: 100 ... 1000 ms

The interval defines the pulse frequency of the
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noise signal (interval 100ms = frequency of
5Hz). If a Zero is entered than continuous noise
is generated.

In a system with only 1 noise channel no
continuous background noise can be applied in
the experiment when noise is used as a
stimulus.

Pause Duration: min. 1 second

In a pause no signal is given.

e Each phase can consist of up to 200 parts — this
means even very complex sequences - such as
long-term extinction studies - can be defined.

e Complete part sequences can be repeated as often
as is required (“Sequence Repetition”).

e Up to 30 phases can be defined per control file. The
experimental data of all these phases will be stored
in one data file what is especially comfortable for
long-term experiments because it makes the
analysis of such experiments easier.

Usually continuous background noise is output
during the experiment. This is done software-
controlled in the setup with 1 noise channel and
manually in the setup where a second noise channel
is available for applying stimulus noise and back-
ground noise in parallel.

Continuous house light can be switched on and off
by the software. If 2 light channels are present in the
system — house light plus stimulus light — house light
is switched on and off manually — stimulus light is
software-controlled in this case.

Performing a trial

Box and Phase Selection x|

- Control File

lExampIe :_I
Phaze 1 'E

Parts

Pause 180s

Sound 200ms 303

E-Stim 0,70mé& constant 2z
Pause 30z

[~ Box Selection ‘

Fifiml [ B2 [ Bowd [T Bowd

LED Sett
‘ Temperature 20 = HiE _—Bmgsl

—active Data Directary ‘

DA

Change Directony
« Ok I x Cancel |

? Help |

= Load the control file to be used,
= Select the phase number — the contents of the
phase is shown,
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= Activate the boxes to be included in the trial,

= Enter the temperature - if desired,

= Configure the observational LED and

= Select the directory for data storage.

If the LED unit is included in the system it can be
used to signal a time window where behaviors of the

animal are to be recorded manually. The following
parameters can be set:

- Time between phase start and appearance of first
signal (1% signal after).

- Interval between signals.

- Signal duration.

LED Settings x|

Obsereation [ntersal

¥ Observation active

1zt zignal after I30 5‘ S
Signal interval I30 5‘ 3
Signal duration IE‘ 3' T

/ Ok I x Lancel |

? Help |

A new experiment (phase 1)

Selecting Phase 1 will start a new experiment, en-
tering a number larger than 1 will allow to start a
follow-up trial.

|| Test Parameter for Box 1 _ O] x]
[ &nimal |dentifier: [ Expenment [dentifier
Anim Mo I50 3' Exp. Mo 1 >
Group IED"UD‘ Trial Mo, 2 3‘
Strain IESFBUE“ Operator IE5
Age 100 =] days Comment |Control Fil TestT
wieight 25 =l g Code

Feature 1 Females Substance ISa\lne

Feature 3

I

Fegioez | Dogage
|
|

C:APROGRAMMENT SEVFCS test
Feature 4

W DK I X Cancel | ? Help |

In Phase 1 the "Test parameters" window opens in
which all the parameters used to describe the animal
and the trial are defined. These entries are valid for all
phases and any subsequent changes are prevented
by the system!

Follow-up trial (phases 2 ... 30)

Entering a phase number >1 will open a window
where all data records available for a follow-up trial
with this phase number are listed for selection. An
existing record can now be selected for the next
phase.
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Starting a test

The trial monitor is then displayed, showing all 4
boxes simultaneously. The boxes prepared for an ex-
periment are in the READY condition (red number).
House light as stimulus - as well as background
noise are switched on (if activated and available as
software-controlled signal).

Trial Monitor

—
= =
1 Animal 3 Counts 0 2 Mo Animal Counts 0
<

Set 0000

Act. 00:00
3 Mo Animal Counts 0 4 No Animal Counts 0 pzﬂ

Phase 1

Comm. OK 043

Lo | Kok | 7o

Before start - only Box 1 has been selected here

Now the animals have to be placed into the boxes and
the housings closed.

The test is started in all boxes simultaneously
with the button START.

The running experiment

During the experiment the animal’s position inside the
box is continuously displayed with a moving symbol.
This square corresponds to the coordinates of the
calculated centre of gravity. If the animal rears
(presence in XY and Z) this square turns blue.

Trial Monitor

B dro

-~
-

OWD{]

Set 0:30

Act 013
3 Mo Anirmal Counts 0 4 Mo Anirnal Counts 0 pg,t 1

Phase 1

o Glart | X Cancel | P Help

Comm, 0K, 163
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Graphical symbols represent the active part (light,
noise, sine sound, E-stimulus, pause). An active LED

is symbolized by a green circle.
Status information is added:

total time to end of current part (Set)

time already elapsed after start (Act)

the current part number (Part)

in the active phase

the number of moves, i.e. interruptions of light
barriers (Counts)

The system automatically records all animal position
coordinates for subsequent analysis.

Manual recording of behavioral events

In addition to detecting freezing behavior auto-
matically according to the parameter ,Freezing®
(Analysis Parameters) the user can observe the
animal and record freezing behavior manually at any
time. One key on the keyboard is reserved per box. In
the results table manually recorded freezing events
are output in a separate column (Man). Usually the
external LED unit is used to signal the time window
when manual recording of freezing is to be performed.

5 additional keys on the keyboard are available for
Box 1 for manual registration of other behavioral
events such as grooming, rearing etc. The information
is output in the raw data table, in the activity graph
and in a separate behavior table.

Test end

When all parts of the chosen phase have been exe-
cuted a test is ended automatically in all boxes
simultaneously. The user can also terminate the test
manually any time.

The system prevents the program being terminated
inadvertently when boxes are still active. This
procedure is in accordance with the provisions of the
Good Laboratory Practice code (GLP).

Analysis of measured data

After the experiment has been finished the measured
data can be analyzed. A variety of graphs and
numerical tables are provided.

In the menu item Analysis Parameters the definition

of parameters which influence the presentation of the
analysis data is possible.
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Analysis Parameters 5[
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The most important parameters are the threshold
settings:

Grooming (in seconds)
Time threshold for automatically recorded
“grooming” behavior. Grooming is interpreted
whenever a rearing event (=sensor levels XY+Z
interrupted) has exceeded this duration.

Freezing (in seconds)
Time threshold for automatically recorded
“freezing” behavior. Freezing is interpreted
whenever the animal hasn’t been moving for
more than this duration, i.e. no change in sensor
status has been detected in X, Y and Z.

Activity (in cm/sec)
Speed threshold for calculating ,activity“ frequency
and duration. Activity times include hyperactivity
times. This threshold will also be seen in the
activity graph as a horizontal line.

Hyperactivity (in cm/sec)
Speed threshold for calculating ,hyperactivity*
frequency and duration. This threshold will also be
seen in the activity graph as a horizontal line.

0O The raw data table

Phase 1 2302.2001 10:44
Pause Dur. 305
Time (ms) X[
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With the menu item Raw Data Table the animal’s
position coordinates are listed in detail.
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A new line is only then written into this file whenever
the center of gravity has changed its position or the
status of the Z level has been altered. If the position
has not changed then no line is stored. The raw data
table is therefore discontinuous. This avoids storage
of redundant data if the test animal remains motion-
less (i.e. reduction of the memory space).

e The phases are output one after the other with
their number, start date and start time.

e The parts of each phase are listed chronologically
with their total duration and the number of entries,
i.e. lines in the table.

The table has the following columns:

e The first column represents the time in ms from
the start of each phase. With every new phase the
time column is restarted.

e The next 2 columns is the X- and Y-coordinate of
the centre of gravity converted into cm.

e The column ,Z* gives information on the status of
the unidimensional rearing indicator Z:

= 0=Z not interrupted, i.e. animal in XY-level

= 1=XY+Z interrupted, i.e. animal is rearing

= 2=only Z, but not XY interrupted, i.e. the
animal is jumping.

e An additional column ,Status“ describes events
such as

“rearings” (detection in XY and Z),

“jumps” (detection in Z only)

“no animal” (no sensors interrupted)
Manually entered freezing events for Box1...4
Marker keys 1...5 for Box1 given with start
time and duration (in ms)

uusduy

O The activity graph

The activity graph is an overview about the animal’s
activity. It displays one phase with all its parts of a
specific animal. If more than 1 phase is available in
the file these phases can be called up one after
another.

A colored bar at the upper screen indicates the
different parts of the phase:

violet Pause

blue Sound/noise stimulus
yellow Light stimulus

red E-stimulus
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Measure of activity is the animal’s momentary
speed. The coordinate system shows the time in
seconds as the X-axis and the speed in cm/sec as the
Y-axis. The momentary speed is displayed as a
vertical line.

The color of the speed lines has the following
meaning:

violet Detection only in XY-level
blue Rearing (detection in XY and Z)
yellow Jump (detection only in Z)

The current thresholds for activity and hyperactivity
are shown as green horizontal lines allowing a quick
overview about the speed distribution during the
experiment.

The relative presentation is the default setting when
the graph is activated. The display can be switched to
the absolute presentation. Absolute presentation with
a standardized Y-scale makes it easier to compare
data of different experiments.

The momentary speed display can be switched to
show the mean speed per part.

Momentary speed (relative representation)

14

Mean speed (relative representation)
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If behavioral markers have been entered during data
acquisition for box 1 they appear als horizontal
colored lines below the phase bar. Each of the 5
different markers is output in its own color. Beginning
and end of the behavior is indicated.

Manually entered freezing events are symbolized by
vertical gray lines below the phase bar. Each single
line represents one event.

50.5 4 L L L L L

442

The graph can be saved as is displayed as BMP-file.

OO0 The table of results

The table of results lists a series of parameters
calculated from the raw data. The most important
parameters here are the number of freezing events
with the total freezing duration, the mean speed and
total distance travelled, the time spent active and the
exploratory area.

Phase Parl Cig Raar O ORY % GraMan Frie FreQ Jum Atl % Hyp k)
1 Pauze 11323 LU B 1 R A B | T4 25 47y B 03
Zound 1403 1 D4 T 9k q 1] 1 P ] T 743 D adbD
E-Shim 4.5 2B TRY 40 b oD |1 N L B M I Y
Fause 1577 207 L8943 0 F oD 4 & 7AD 0 00
2 Pause 1924 a4 na 1er a4 11 Me 4 o220 0 QR
3 Pause B50.3 W 33 10 986 0 0 9 3 | 40 &BE 9 0f5
Sound W18 g 0o diqo0n Q0 021 &8 0 3B 234 2 04
Phase Pasl Chz. Wimean wWmaz Y50 WEEM  Raszl % Expl%
1 Pause 101373 E32 28| 3045 023 221 123 44
Sound 1483 438 251 646 0448 = T A
E-Stm G55 32201019 164 21 nlEd 0s M0 Le
Pause 1577 526 B4 WGTE (44 B8 20 166
2 Pauza 1983 144 214 1152 009 1404 TaD T8
1 Pause #LB3 47T 250 2653 020 SEB 314 4?2
Sound 2xE 146 449 1546 010 12TE O TOS 160
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Column | Titel Description

1 Phase Phase number

2 Part Part

3 Dis Distance travelled (cm)

| 7°" block

4 Rear Number of rearing events

5 % Percent rearing time referred to total
part duration

6 XY Number of times the animal has
been detected in the XY-level only

7 % Percent XY time referred to total part
duration
The sum of Rear% and XY% is
100% (=total part duration)

8 Gro Number of grooming events
determined automatically using the
threshold Grooming

9 Man Frequency of manually entered
freezing events

10 Fre Number of  freezing events
determined automatically using the
threshold Freezing

1 FreD Total duration of all freezing events

12 Jum Number of jumps

13 Act Number of movement actions
exceeding the Activity threshold

14 % Percent activity time referred to total
part duration

15 Hyp Number of actions exceeding the
Hyperactivity threshold

16 % Percent hyperactivity time referred
total part duration

2" block

17 Vmean | Mean speed (cm/s)

18 Vmax Maximum speed (cm/s)

19 VSD Standard deviation

20 VSEM Standard error of arithmetic mean
(SEM)

21 Rest Resting time

22 % Percent resting time referred to total
part duration

23 Expl% | Percentage of box area that has
been visited by the animal
(exploratory area)

O The spacial analysis graph

This graph provides an overview about the temporal
and spacial distribution of the animal’s activity in the
box using the coordinates detected in the XY-sensor
level. For each phase and part a separate graph is
generated.

The total box area is divided into N x N elements.
The maximum number of elements is dependant on
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the frame size. The number of elements can also be
reduced by the user (averaging).

For each element the system now calculates the total
visit time of the animal. The percentage of visit time
for each element compared to the total part time is
then output.

Animal 471 Exp 1 Trisl1 Date 11301990 Phase | Part 1Psuse Level Ky
Sellrgs - - = — - -
Elewation [ ] I =] Revation [ ] | 2] Praspectivn ] ] 2] Hest Gave 2

Sumnal FPhass Fal
&, pint # Chosn 7 Heb

i
vw-@-&l -v-t--b-ﬂl -v-o--b-ﬂl

When the graph is called up data is shown in a 3-
dimensional coordinate system. The visit time can be
read off from the height of the peaks and their color.

In the 2-dimensional display the percentage visit
time in each element is output as numerical value
inside each element. In order to allow a quick
overview about the animal’s length of stay the
elements are shaded with a pattern of dots (black &
white display) or with a specific color (color display).
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The graph can be saved as is displayed as BMP-file.

0 The spacial analysis table

This table corresponds to the spacial analysis
graph. It outputs the calculated percentages of visit
time for each box element in form of a grid. The
values are arranged in columns (x-coordinate) and
lines (y-coordinate). The sum of all values is 100%.
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1 Pause

00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00
00 00 0D DO OO0 00 00 00 00 OO0 00 DO 00 00 0O
00 00 00 0O 00 00 04 02 01 03 00 00 00 00 00
0p 00 05 00 04 00 02 01 16 08 03 02 08 00 00
00 02 09 05 02 05 01 04 28 14 09 08 06 02 00
00 09 25 01 OF 08 18 16 45 30 01 09 01 00 0O
00 01 25 04 0B 05 42 32 62 30 75 08 00 00 00
00 00 14 05 06 1.0 1.0 25 64 E3 12 01 02 00 00
00 00 02 02 04 00 02 06 28 08 06 18 00 00 00
00 03 02 03 02 01 01 01 02 05 02 17 04 00 00
00 01 02 p1 02 01 01 00 D1 03 04 D4 05 00 OO
00 00 0D 0O 02 00 00 00 01 05 01 06 01 00 00
00 00 00 00 00 00 00 00 00 00 00 02 00 00 00
60 00 00 00 00 00 00 GO 00 00 0O 00 OO0 00 00
00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00

0O The behavior table

This table gives information on the manually recorded
behaviors for Box 1 (marker keys 1...5) with their

frequency (Qty.),

total duration (Dur.) and

latency (time elapsed from start of part to first
occurrence)

uul

for each phase and part (“Type”).

Using the Fear Conditioning setup for other
experiments

Light-Dark Test

The light dark test is a quick and easy-to-use test to
evaluate the unconditioned anxiety level of the animal.
It does not require prior training. It is based on a
conflict between the innate aversion to brightly
illuminated areas and the spontaneous exploratory
behavior in response to a novel environment. If given
a choice between a brightly illuminated aversive
compartment versus a dark safe area, rodents
spontaneously prefer the dark. Anxiolytic compounds
increase the total duration of time spent in the dark
compartment (index of aversion) and the number of
transfers between compartments (index of activity-
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Phaze Type Key 1 Key 2 Mey 3 Key 4 Key 5

1 Pauga 2 08 2 08 2 07 0 0D 0 00

E-5tm 4 09 0 00 4 08 2 086 2 08

Pausa 0 00 o 00 0D 0D o 00 0 o0

2 Pause o 00 o 00 o 00 o 00 0 o0
Phase Type Key 1 Key 2 Key 2 Key 4 Key 5
Latency Latoncy Latency Latoncy Latancy

1 Pause 14,3 19.4 25,3 0.0 0.0

E-5tim 20,4 0.0 12,9 0.1 47

Pause 0,0 0,0 0.0 0.0 0.0

2 Pause 0,0 0,0 90 0.0 00

Data export

In order to use the ftrial results for further-reaching
statistical calculations in statistics packages (e.g.
SAS) or spread sheets (e.g. EXCEL) the system
offers the possibility of storing all numerical tables in
the form of special export files. Selectable column
separators and decimal separators and the possibility
of enclosing strings in quotation marks allow the
adaptation of the file to the particular program used.
The file is in the dBase-compatible CSV-format; this is
supported by all professional statistics packages.

A special “Export in Wintrack Format” function generates a special
file compatible with the Wintrack analysis program by David
Wolfer, Zrich. Details about Wintrack can be found at

http://www.dpwolfer.ch/wintrack/Index.htm

exploration) while anxiogenic compounds work in the
opposite way.

In order to carry out anxiety tests special light-dark
boxes with a central gate are available that are
placed into the light-beam frame. The dark part covers
either 33% or 50% of the total box area (please
specify on your order). These boxes do not have a
floor so that the animal can either move on the grid
floor or on one of the PVC plates provided with the
acrylic FCS arena. The high-intensity lamps available
in the FCS housing as an option can be used to
increase aversiveness of the bright compartment
(intensities of up to 700 Lux).

During the experiment the movement of the animal
between the compartments is monitored.

A special evaluation table is available in the Fear
Conditioning software package that outputs for each
compartment:

the distance traveled,

the time of stay,

the number of visits (“transfers”),
the latency first visit,

the average speed and

the number of rearings.
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Place Preference Experiments

Conditioned place preference is a widely used tech-
nique to assess the rewarding properties of a psycho-
tropic drug. Treatment with a specific preparation is
repeatedly paired with a distinct environment while a
control treatment is paired with a different environ-
ment. When the animal has access to both environ-
ments, preference for the drug-paired cues, i.e.
increased time of stay in the drug-paired com-
partment, will indicate the rewarding effects of the test
drug.

Special Place Preference arenas for rats & mice are
available for the FCS setup. These 2-compartment
arenas provide visual cues through differently pat-
terened/colored walls and differently structured floor
inserts to facilitate tactile discrimination. A manual
door is used to restrict access of the animal to one
compartment during conditioning. The high-resolution
infrared sensors are used to monitor entries into
compartments and locomotor activity.

The same parameters are calculated in this test as is
described in the section “Light-Dark Test”.

Defensive Behaviors

The LARGE/ADVANCED system is now equipped
with high-frequency loud-speakers as a standard that
are able to generate ultrasound with frequencies up to
25kHz. This new feature allows for the first time to use
the FCS setup to evaluate defensive behaviors (“panic
responses”) in rats.
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It has been shown that playbacks of 22kHz ultrasonic
vocalizations (“alarm calls”) of rats could induce
defensive behaviors in other rats, i.e. escape followed
by freezing (Blanchard et al. 1991, 1993). Similar to
these natural sounds artificial ultrasound is able to
elicit the behavior (Beckett et al. 1996). With the im-
proved FCS setup this behavior can now be evaluated
in detail and the effect of compounds on baseline, i.e.
without sound stimulus, and on defensive behaviors,
i.e. after 22kHz exposure, can be characterized.
Escape behavior - defined as percentage of time
spent in hyperactive locomotion — and % time freezing
can be reliably detected - this opens a new dimension
in drug screening.

urs (dE)

Aoustic press
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15
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22 kHz Ultrasound

The following recently published paper describes the use of the
TSE FC system to study the sensitivity of the ultrasound induced
defensive behaviors test to a variety of anxiolytics:

Nicolas LB, Klein S, Prinssen EP. Defensive-like behaviors
induced by ultra-sound: further pharmacological characterization in
Lister-hooded rats. Psychopharmacology 2007; 194: 243-52.

The TSE ActiMot system can also be used for
controlling the Place Preference or the Light-Dark
test (optional). The extension comprises a special
control unit and a special interface that are connected
to the FCS measuring unit instead of the standard FC
components. In this configuration more than 100
different evaluation parameters allow a more complex
analysis, among them: %distance traveled, time
rearing, %time of stay, moving time, %moving time,
resting time, %resting time... It is also possible to
perform an interval analysis by selecting user-defined
time intervals or to calculate a variety of parameters
by taking either the complete arena space or user-
defined zones into account.

This extension also converts the FCS setup into a
comprehensive Open Field test system.

Please contact us if you are interested in this system
extension.
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European Neuroscience Institute - ENI, Géttingen, Germany

F. Hoffmann-La Roche AG, Basel, Switzerland
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Harvard Medical School, Boston, MA, USA
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Ordering Information

A complete system consists of:

N x Measuring Units ADVANCED, LARGE or SMALL
1 Control Unit suited for N units

Software Package for N measuring units

Your choice of options and accessories

=N =

N= Number of measuring units (1, 2 or 4)*

Cat.No. Description
ADVANCED SMALL For mouse only
1. Measuring Unit Complete unit with housing, frame, arena & foot shock grid
303411-ADV-SMALL-MEAS-UNIT-8-G Fear Conditioning Measuring Unit ADVANCED/SMALL
Comprising:
L I | el 303411-ADV-SMALL-HOUSING-8 Housing
e ¥ | Sound-attenuating housing with loudspeaker (background noise, stimulus sound) and
_ N 2 symmetrically mounted lamps (continuous house light; right and left lamps can be
] used independently) in ceiling construction, ventilation fan in side wall, sliding floor and
_" ™ cable outlet. Door with hinges on one side and observation window that can be
' — & F closed. Central hole in ceiling construction (60mm diameter) for camera observation
.~" i with optional video kit. Dimensions: 520x520x650 mm (WxDxH)

303411-ADV-SMALL-BASE Base Frame

Base construction, outer size approx. 310x310 mm, with stainless steel excrement
tray, with black finish to remove reflections. Support for removable foot shock grid.
Equipped with infrared sensors for detection of animal location in 2 levels (XY-level for
horizontal, Z-level for vertical movement). 16 sensor pairs each on X-, Y- and Z-axis
with sensor distance 14mm (high-resolution). XY- and Z-level are steplessly

adjustable. Incl. 2 pcs. of height adjustment tools for Z-level.

- 303411-ADV-SMALL-ARENA-CL Arena TRANSPARENT
k : Standard conditioning arena made from clear acrylic, without floor. Removable lid
made from clear acrylic with circular cut-out (150 mm diameter). Dimensions:
230x230x350 mm (WxDxH). With 2 PVC grid cover plates (gray and black) used to
- modify the context.

303411-ADV-SMALL-GRID-8 Foot Shock Grid
Grid rod floor made from stainless steel, with 4 mm rod diameter, 8.9 mm rod distance
(center to center). With connector for shock cable.

Requires:
0 303411-CU-N-8 Fear Conditioning Control Unit
0 303411-SW-N Fear Conditioning Software Package

Optional:

0 303411-LED External LED unit used during manual freezing observation
0 303411-STIM-LIGHT Additional extra-bright stimulus light

0 303411-PEEP-HOLE Peep hole

N= Number of measuring units (1, 2 or 4)*

2. Foot Shock Grid
303411-ADV-SMALL-GRID-8 Foot shock grid

Grid rod floor made from stainless steel, with 4 mm rod diameter, 8.9 mm rod distance
(center to center). With connector for shock cable.

Please note that the foot shock grid is already included in the measuring unit 303411-
ADV-SMALL-MEAS-UNIT-8-G
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3. Arenas

303411-ADV-SMALL-ARENA-CL

Arena TRANSPARENT

Standard conditioning arena made from clear acrylic, without floor. Removable lid
made from clear acrylic with circular cut-out (150 mm diameter). Dimensions:
230x230x350 mm (WxDxH). With 2 PVC grid cover plates (gray and black) used to
modify the context.

Requires:
0 303411-ADV-SMALL-GRID-X Foot shock grid

Please note that the transparent arena is already included in the measuring unit
303411-ADV-SMALL-MEAS-UNIT-8-G

303411-ADV-SMALL-ARENA-IR

Arena BLACK

Used to modify the context. Made from black acrylic (permeable to infrared light),
without floor. Removable lid made from black acrylic with circular cut-out (150mm
diameter). Dimensions: 230x230x350 mm (WxDxH). With 2 PVC grid cover plates
(gray and black).

Requires:
0 303411-ADV-SMALL-GRID-X Foot shock grid

303411-ADV-SMALL-ARENA-LD-33

Light/Dark Box 33%

Arena with one bright and one dark compartment, made of clear and black acrylic
(permeable to infrared light), without floor. The black compartment covers 33% of the
arena area. The black dividing wall (not removable; permeable to infrared light) is
equipped with a central tunnel gate (50x55 mm (WxH)). With 2 lids (clear and black).
Dimensions: 230x230x350 mm (WxDxH). The arena is placed on the grid; the grid
cover plates provided with the clear arenas can also be used together with this arena.

Requires:
0 303411-ADV-SMALL-GRID-X Foot shock grid

303411-ADV-SMALL-ARENA-LD-50

Light/Dark Box 50%

Arena with one bright and one dark compartment, made of clear and black acrylic
(permeable to infrared light), without floor. The black compartment covers 50% of the
arena area. The black dividing wall (not removable; permeable to infrared light) is
equipped with a central tunnel gate (50x55 mm (WxH)). With 2 lids (clear and black).
Dimensions: 230x230x350 mm (WxDxH). The arena is placed on the grid; the grid
cover plates provided with the clear arenas can also be used together with this arena.

Requires:
0 303411-ADV-SMALL-GRID-X Foot shock grid

303411-ADV-LD-DOOR

Option Sliding Door (Manually Operated)
for Light/Dark Box SMALL

The dividing wall of the light/dark box is equipped with a black sliding door. In order to
operate the door the housing doors have to be open. Has to be ordered together with
the Light-/Dark-Box SMALL.

303411-ADV-SMALL-ARENA-PP

Place Preference Arena
This 2-compartment arena is made of transparent acrylic, without floor.

The removable lid is made of transparent acrylic. The arena is divided into two equally
sized compartments by a separating wall of black acrylic plastic (permeable to infrared
light). This divider is equipped with a central gate (50x55 mm (WxH)). This gate can be
opened and closed by a manually operated sliding door made of black acrylic plastic.
The door is used to restrict access to only one compartment during the conditioning
phase. Dimensions: 230x230x350 mm (WxDxH).

The two compartments differ in their wall design (visual discrimination). Compartment
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1: 2 opposing walls with a vertical pattern of black/white stripes, compartment 2:
transparent acrylic plastic or with a black or white coating (please specify with your
order). The right and left sides of both compartments are made of transparent acrylic
plastic. Customer-specific wall arrangements are possible.

A special floor insert set is available for tactile discrimination. The set includes 5
different bases, each with the size of one compartment. The inserts are placed on the
grid and can be combined with each other at will. The standard package comprises: 3
different perforated plates as well as 2 light gray PVC plates with coarse and smoothly
structured surfaces. If only one base insert is used then the standard floor grid can
also be used for the floor of the other compartment. Customer-specific base inserts
can also be manufactured.

Requires:
0 303411-ADV-SMALL-GRID-X Foot shock grid

ADVANCED LARGE

For rat and/or mouse

1. Measuring Unit

The ADVANCED LARGE measuring unit has to be completed with your choice of
grid (rat or mouse)

303411-ADV-LARGE-MEAS-UNIT-8-NG

Fear Conditioning Measuring Unit ADVANCED/LARGE
Comprising:

303411-ADV-LARGE-HOUSING-8 Housing

Sound-attenuating housing with loudspeaker (background noise, stimulus sound) and
4 symmetrically mounted lamps (continuous house light; right and left lamps can be
used independently) in ceiling construction, ventilation fan in side wall, sliding floor
and cable outlet. Double door with hinges on both sides and peep hole in the door on
the right. Central hole in ceiling construction (60mm diameter) for camera observation
with optional video kit. Dimensions: 730x730x830 mm (WxDxH)

303411-ADV-LARGE-BASE Base Frame

Base construction, outer size approx. 540x540 mm, with stainless steel excrement
tray, with black finish to remove reflections. Support for removable foot shock grid.
Equipped with infrared sensors for detection of animal location in 2 levels (XY-level for
horizontal, Z-level for vertical movement). 32 sensor pairs each on X-, Y- and Z-axis
with sensor distance 14 mm (high-resolution). XY- and Z-level are steplessly
adjustable. Incl. 2 pcs. of height adjustment tools for Z-level.

303411-ADV-LARGE-ARENA-LARGE-CL Arena TRANSPARENT LARGE
Standard conditioning arena for rats. Can also be used for mice whenever a larger
exploratory area is required. Clear acrylic, without floor. With removable lid (clear
acrylic) with circular cut-out (290 mm diameter). Dimensions: 460x460x470 mm
(WxDxH). With 2 PVC grid cover plates (gray and black) used to modify the context

Requires:

0 303411-ADV-LARGE-GRID-R-8 Foot Shock Grid Rat or 303411-ADV-LARGE-
GRID-M-8 Foot Shock Grid Mouse

0 303411-CU-N-8 Fear Conditioning Control Unit

0 303411-SW-N Fear Conditioning Software Package

Optional:
0 303411-LED External LED unit used during manual freezing observation
0 303411-STIM-LIGHT Additional extra-bright stimulus light

N= Number of measuring units (1, 2 or 4)*

2. Foot Shock Grid

303411-ADV-LARGE-GRID-R-8

Foot shock grid RAT

Grid rod floor made from stainless steel, with 6 mm rod diameter, 19.5 mm rod
distance (center to center). With connector for shock cable.

303411-ADV-LARGE-GRID-M-8

Foot shock grid MOUSE

Grid rod floor made from stainless steel, with 4 mm rod diameter, 8.9 mm rod distance
(center to center). With connector for shock cable. Suitable for use with large or small
arenas.
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3. Arenas

Large Arenas & Accessories

303411-ADV-LARGE-ARENA-LARGE-CL

Arena TRANSPARENT LARGE

Standard conditioning arena for rats. Can also be used for mice whenever a larger
exploratory area is required. Clear acrylic, without floor. With removable lid made from
clear acrylic with circular cut-out (290 mm diameter). Dimensions: 460x460x470 mm
(WxDxH). With 2 PVC grid cover plates (gray and black) used to modify the context.

Requires:
0 303411-ADV-LARGE-GRID-X Foot shock grid

Please note that this arena is already included in the 303411-ADV-LARGE-MEAS-
UNIT-8-NG Measuring Unit ADVANCED LARGE

303411-ADV-LARGE-ARENA-L-IR

Arena BLACK LARGE

Used to modify the context. Suitable for rats and mice. Side walls made from black
acrylic (permeable to infrared light). The removable black acrylic lid is provided with a
circular cut-out (290 mm diameter). With fixed floor made from black PVC and
additional floor cover plate made from PVC gray. Dimensions: 460x460x400 mm
(WxDxH).

303411-ADV-LARGE-ARENA-LD-L-33

Light/Dark Box 33% LARGE

Large arena for rats and mice. 2 compartments made of clear and black acrylic
(permeable to infrared light), without floor. The black compartment covers 33% of the
arena area. With 2 lids (clear and black), 1 for each compartment. Dimensions:
450x450x450 mm (WxDxH). The arena is placed on the grid; alternatively the grid
cover plates provided with the clear arenas can be used together with this arena.
Without divider (has to be ordered separately).

Requires:

0 303411-ADV-LARGE-DIVIDER-LD-L-M Divider Mouse or 303411-ADV-LARGE-
DIVIDER-LD-L-R Divider Rat

0 303411-ADV-LARGE-GRID-X Foot shock grid

303411-ADV-LARGE-ARENA-LD-L-50

Light/Dark Box 50% LARGE

Large arena for rats and mice. 2 compartments made of clear and black acrylic
(permeable to infrared light), without floor. The black compartment covers 50% of the
arena area. With 2 lids (clear and black), 1 for each compartment. Dimensions:
450x450x450 mm (WxDxH). The arena is placed on the grid; alternatively the grid
cover plates provided with the clear arenas can be used together with this arena.
Without divider (has to be ordered separately).

Requires:

o 303411-ADV-LARGE-DIVIDER-LD-L-M Divider Mouse or 303411-ADV-LARGE-
DIVIDER-LD-L-R Divider Rat

0 303411-ADV-LARGE-GRID-X Foot shock grid

303411-ADV-LARGE-DIVIDER-LD-L-M

Option Divider Mouse
for Light/Dark Box LARGE

Black removable dividing wall permeable to infrared light equipped with a central
tunnel gate (50x55 mm WxH).

Requires:
0 303411-ADV-LARGE-ARENA-LD-L-33 or 303411-ADV-LARGE-ARENA-LD-L-50
Light/Dark-Box LARGE

Optional:
0 303411-ADV-LD-DOOR Sliding Door
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303411-ADV-LARGE-DIVIDER-LD-L-R

Option Divider Rat
for Light/Dark Box LARGE

Black removable dividing wall permeable to infrared light equipped with a central
tunnel gate (106x104 mm WxH).

Requires:
0 303411-ADV-LARGE-ARENA-LD-L-33 or 303411-ADV-LARGE-ARENA-LD-L-50
Light/Dark-Box LARGE

Optional:
0 303411-ADV-LD-DOOR Sliding Door

303411-ADV-LD-DOOR

Option Sliding Door (Manually Operated)
for Light/Dark Box LARGE

The dividing wall of the light/dark box is equipped with a black sliding door. In order to
operate the door the housing doors have to be open.

Has to be ordered together with the Light-/Dark-Box LARGE with dividing wall.

303411-ADV-LARGE-ARENA-PP

Example

Place Preference Arena

This 1-size 2-compartment arena for rats & mice is made of transparent acrylic,
without floor. Dimensions: 460x460x400 mm (WxDxH). The removable lid is made of
transparent acrylic.

The arena is divided into two equally sized compartments by a removable separating
wall of black acrylic plastic (permeable to infrared light). This divider is equipped with a
central gate. 2 dividers, one with a large gate for rats rat gate and one with mouse
gate are provided (rat: 106x104 mm, mouse: 50x55 mm (WxH)). This gate can be
opened and closed by a manually operated sliding door made of black acrylic plastic.
The door is used to restrict access to only one compartment during the conditioning
phase.

The compartments differ in their wall design (visual discrimination). Compartment 1: 2
opposing walls with a vertical pattern of black/white stripes, compartment 2:
transparent acrylic plastic or with a black or white coating (please specify with your
order). The right and left sides of both compartments are made of transparent acrylic
plastic. Customer-specific wall arrangements are possible.

A special floor insert set is available for tactile discrimination. The set includes 5
different bases, each with the size of one compartment. The inserts are placed on the
grid and can be combined with each other at will. The standard package comprises: 3
different perforated plates as well as 2 light gray PVC plates with coarse and smoothly
structured surfaces. If only one base insert is used then the standard floor grid can
also be used for the floor of the other compartment. Customer-specific base inserts
can also be manufactured.

Requires:
0 303411-ADV-LARGE-GRID-X Foot shock grid

Small Arenas & Accessories

303411-ADV-LARGE-TEMPLATE

Template

Required for use of small arenas in the Fear Conditioning Measuring Unit
ADVANCED/LARGE.

303411-ADV-LARGE-ARENA-SMALL-CL

Arena TRANSPARENT SMALL

Conditioning arena for mice, whenever a smaller exploratory area is sufficient. Clear
acrylic, without floor; the animal has access to the foot shock grid. With removable lid
(clear acrylic) with circular cut-out (150 mm diameter). Dimensions: 230x230x350 mm
(WxDxH). The grid cover plates provided with the large arenas can be used together
with this small arena.
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Requires:
0 303411-ADV-LARGE-TEMPLATE Template

303411-ADV-LARGE-ARENA-SMALL-IR

Arena BLACK SMALL

Used to modify the context. For mice, suited whenever a smaller exploratory area is
sufficient. Side walls made from black acrylic (permeable to infrared light), without
floor; the animal has access to the foot shock grid. Removable acrylic lid with circular
cut-out (150 mm diameter). Dimensions: 230x230x350 mm (WxDxH). The grid cover
plates provided with the large arenas can be used together with this small arena.

Requires:
0 303411-ADV-LARGE-TEMPLATE Template

303411-ADV-LARGE-ARENA-LD-S-33

PN

Y

P

Light/Dark Box 33% SMALL

Small arena for mice. 2 compartments made of clear and black acrylic (permeable to
infrared light), without floor. The black compartment covers 50% of the arena area.
The black dividing wall (not removable; permeable to infrared light) is equipped with a
central tunnel gate (50x55 mm (WxH)). With 2 lids (clear and black), 1 for each
compartment. Dimensions: 230x230x350 mm (WxDxH). The arena is placed into the
template so that the grid is used as floor. The grid cover plates provided with the large
arenas can be used together with this small arena.

Optional:
0 303411-ADV-LD-DOOR Sliding Door

Requires:
0 303411-ADV-LARGE-TEMPLATE Template

303411-ADV-LARGE-ARENA-LD-S-50

Light/Dark Box 50% SMALL

Small arena for mice. 2 compartments made of clear and black acrylic (permeable to
infrared light), without floor. The black compartment covers 50% of the arena area.
The black dividing wall (not removable; permeable to infrared light) is equipped with a
central tunnel gate (50x55 mm (WxH)). With 2 lids (clear and black), 1 for each
compartment. Dimensions: 230x230x350 mm (WxDxH). The arena is placed into the
template so that the grid is used as floor. The grid cover plates provided with the large
arenas can be used together with this small arena.

Optional:
0 303411-ADV-LD-DOOR Sliding Door

Requires:
0 303411-ADV-LARGE-TEMPLATE Template

303411-ADV-LD-DOOR

Option Sliding Door (Manually Operated)
for Light/Dark Box SMALL

The dividing wall of the light/dark box is equipped with a black sliding door. In order to
operate the door the housing doors have to be open. Has to be ordered together with
the Light-/Dark-Box SMALL.

Options |

These options have to be ordered together with the system. Retrofitting of
existing systems is not possible

1. Measuring Unit ADVANCED/SMALL

303411-PEEP-HOLE

Option Peep Hole
for Fear Conditioning Housing ADVANCED/SMALL

The peep hole is mounted in the housing door in addition to the observation window
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and allows an overview of the whole arena without the animal being disturbed by
incidence of light. Can only be used if an arena made of transparent material is used.

2. All Measuring Units

303411-STIM-LIGHT

Option High-Intensity Stimulus Light
for all Fear Conditioning Housings

2 high-intensity LEDs are mounted symmetrically in the ceiling in addition to the house
light that allow the generation of high-intensity light signals (up to 700 lux at the base
of the arena). They are used in the Fear Conditioning experiment as software-
controlled light stimulus in parallel or instead of sound stimulus. A switch on the control
unit allows the left-hand and right-hand lamp to be switched independently from each
other. The house light is operated manually if stimulus LEDs are present (toggle switch
mounted on the housing side).

If used together with a Light-Dark arena these lamps allow the degree of aversity of
the bright compartment to be varied in accordance with the requirements of the
experiment.

303411-HOUSING-DARK

Option Housing Color Dark
for all Fear Conditioning Housings

The housing is made from dark gray material (standard = white). This reduces the
aversity of the interior. In a system with several measuring places differently colored
housings can be used for Training and Retention tests. The dark color then serves as
an altered context.

Options Il

These options can also be ordered separately

303411-LED

External Signal Light “LED Unit”
for all Fear Conditioning Measuring Units

This small signal unit can be attached to each FCS housing. The built-in LED is
switched on by the software at user-defined intervals and for a user-defined duration. It
supports the user in the manual recording of freezing events by indicating the time at
which the condition of the animal (freezing or not) is to be evaluated by the observer
and entered in the system via the keyboard. Cable length: 2m (other lengths on
request).

Video-Kit
For Fear Conditioning System
with DVD Recorder (with hard disk 200 GB)**

Comprising:

o Black & white CCD-camera with lens
o Camera mounting device

o DVD recorder with hard disk 200GB
o Video-VGA-converter

o Cable set

For one FCS measuring unit.

The FCS control unit triggers recording automatically when the experiment is started
so that the recorded video and the FCS data file are synchronized.

Requires:
o 1 monitor (recommendation: 15" or 17" TFT).

When using several FCS measuring units & video-kits, we recommend the Split
Screen Adapter 303410-VID-KIT/SPSC-4 for simultaneous monitoring of up to 4
cameras on one screen (split screen) and a 17" TFT monitor.

**The video-kit is also available with DVD recorder without hard disk and
videorecorder. Please contact us.

303410-VID-KIT/SPSC-4

Split Screen Adapter
for Fear Conditioning System
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For simultaneous monitoring of up to 4 cameras on one screen - split screen
technology, when using multiple FCS Measuring Units & Video Kits. Recommendation:
17" TFT monitor.

Control Unit

£=

i

All control units comprise:

- Sound generator: sinus 2-20kHz for FCS Measuring Unit ADVANCED/SMALL
resp. 2-25kHz for FCS Measuring Unit ADVANCED/LARGE, adjustable in steps of
100Hz, with integrated amplifier (max. 90 dB)

- Noise generator (white noise) with integrated amplifier (max. 100 dB)

- Power supply for house light: max. 200 Lux for FCS Measuring Unit AD-
VANCED/SMALL resp. 100 Lux for FCS Measuring Unit ADVANCED/LARGE
(measured in center of arena)

- Shocker module (max 3.1 mA, adjustable in steps of 0.1mA).

Sound frequency and amplitude, noise amplitude and brightness are manually
adjusted on the control unit front panel. Left and right side of the housing illumination
can be switched on and off independently from each other.

The integrated shocker module with current flow detector and all electronics needed
for automatically switching polarity of grid rods is suitable for very short shock events
(min. 1 sec). The shock module is designed to provide constant current stimulation
with software-adjustable output in user-defined steps of 0.1mA (up to 1.55mA
maximum amplitude in steps of 0.05mA optional). Alternatively pulsating current with
20 Hz frequency can be applied (other frequencies on request). The current is applied
independent from the actual cross-over resistance (max. 66 kOhm at 1.5 mA).

Including TTL output (BNC jack) for control of external devices such as the TSE
Video-Kit or custom data acquisition systems. PCI interface for PC.

Upgradable for additional measuring units.

Optional:

0 303411-CU-STIM-NOISE Stimulus Noise

0 303411-CU-SHOCK-1.55 Schock Amplitude 1.55mA
0 303411-CU-TRIGGER Trigger Package

303411-CU-1-8

Fear Conditioning Control Unit 1-Place
for control of 1 FCS Measuring Unit

Requires:
0 303411-SW-1 Fear Conditioning Software Package 1-Place

303411-CU-2-8

Fear Conditioning Control Unit 2-Place
for control of up to 2 FCS Measuring Units

Requires:
0 303411-SW-2 Fear Conditioning Software Package 2-Place

303411-CU-4-8

Fear Conditioning Control Unit 4-Place
for control of up to 4 FCS Measuring Units

Requires:
0 303411-SW-4 Fear Conditioning Software Package 4-Place

Control Unit Options

These options have to be ordered together with the system. Retrofitting of
existing systems is not possible

303411-CU-STIM-NOISE
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Option Stimulus Noise

An additional noise channel in the control unit allows the application of noise (white
noise) as a stimulus signal as an alternative to sine sound in parallel to continuous
background noise. The stimulus noise is software-controlled, continuous background
noise is manually switched on and off at the control unit front panel. The noise
intensity is adjustable independently in both noise channels (identical for all connected
boxes, max. 100dB).

303411-CU-SHOCK-1.55

Option Shock Amplitude 1.55mA

In contrast to the standard shocker (max. amplitude 3.1mA in 0.1mA steps), current
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strengths up to a maximum of 1.55mA are possible with this option. The current
strength can here be set in steps of 0.05mA via the software.

303411-CU-TRIGGER Option Trigger Package

This option extends the control unit by an additional multi-trigger output, with the help
of which information about the status of the experiment can be transferred to an
external data acquisition system (e.g. electrophysiology) in real time. A total of 6
signals is available in 6 separate channels: Experiment ON, Experiment OFF, Noise
ON, Noise OFF, Shock ON, Shock OFF. As the start and finish of each part appear in
different output channels if individual signals were to fail this prevents displacement of
the signals and therefore misinterpretation of the information. The signals are always
TTL signals 1ms long (other specifications on request).

The output socket is customer-specifically configured.

303411-CU-FREQ-FIX Option Toggle Switch Sine Frequency

This switch can be used to switch to a present fixed frequency extremely rapidly.
Standard frequency: 10 kHz. If a different frequency is required (2..20 kHz
ADVANCED SMALL resp. 2...25 kHz ADVANCED LARGE) please mention the
frequency in your order.

Software Package The software package is used to control the experiment in N fear conditioning
measuring unit and to collect, display and evaluate the measured data. It allows the
free definition of stimulus sequences in trace and delay conditioning procedures.
Depending on the hardware configuration the following parameters are software-
controlled:

o Continuous house light (On/Off)

o Continuous background noise (On/Off)

o Stimulus sound (duration, interval frequency)

o Stimulus noise (duration, interval frequency)

o Stimulus light (duration)

o Shock (duration, amplitude, constant or pulsed).

The analysis includes: raw data, activity graph, spacial analysis graph, results tables,
event monitor tables. Export files can be generated for import into standard statistical
and spreadsheet packages.

The software also allows to evaluate Light/Dark experiments.

303411-SW-1 Fear Conditioning Software Package 1-Place for WINDOWS

Requires:
0 303411-CU-1 Fear Conditioning Control Unit

303411-SW-2 Fear Conditioning Software Package 2-Place for WINDOWS

Requires:
0 303411-CU-2 Fear Conditioning Control Unit

303411-SW-4 Fear Conditioning Software Package 4-Place for WINDOWS

Requires:
0 303411-CU-4 Fear Conditioning Control Unit

* It is also possible to order control unit and software package for a larger number of measuring units than number of measuring units actually
delivered.
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Sophisticated Life Science Research Instrumentation

TSE Systems is a leading supplier of sophisticated research instrumentation in the global life science
market. Our focus is on providing the total customer solution, with modular designs of integrated
hardware and software platforms for neuroscience, metabolic and behavioral phenotyping, drug

screening and toxicology.

For further information please contact us.

North America
Headquarters

TSE Systems, Inc.
17826 Edison Avenue
Chesterfield, MO 63005
USA

Phone: +1-636-536-6502
Fax: +1-636-536-0840

Toll-Free (USA / Canada)

Phone: +1-866-466-8873
Fax: +1-866-467-8873

info@TSE-Systems.com

European / Asian
Headquarters

TSE Systems GmbH
Siemensstr. 21
61352 Bad Homburg
Germany

Phone: +49-(0)6172-789-0
Fax: +49-(0)6172-789-500

www.TSE-Systems.com

India

Axiom Biotek, Inc.

Inc. Uniline House,

2nd Floor

198 / 23, Ramesh Market,
East of Kailash

New Delhi 110 065

India

Phone: +91-11-4657-9762
Fax: +91-11-2648-1469
E-mail: India@TSE-Systems.com
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