Acoustic Startle&PPI ESLIM_011_001

Purpose

An acoustic startle model of sensorimotor gating, in which a weak acoustic stimulus (the pre-
pulse) is used to decrease the reflex response (startle) produced

by a second, more intense, stimulus (the pulse) in mice. Pre-pulse inhibition (PPI) provides
an operational measure of sensorimotor gating which reflects the ability

of an animal to inhibit sensory information properly. Several clinical studies have shown that
schizophrenic patients have a reduced PPI. The lack of sufficient sensory gating mechanism
is thought to lead to an overflow of the sensory stimulation and disintegration of the cognitive
functions. The startle reflex paradigm is therefore largely used to assess the effects of
putative anti-psychotics and to explore genetic and neurobiological mechanisms underlying
behaviours of relevance to psychosis (Geyer, 1999; Ouagazzal et al., 2001).
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L0 Purpose:
1.1 An acoustic startle model of sensorimotor gating, in which a weak acoustic

stimulus (the pre-pulse) is vsed o decrease the reflex response (startle ) prodoced
by asecond, more intense, stimulus (the pulse ) in mice. Pre-pulse inhibition (FPI)
provides an operational measure of sensorimotor gating which reflects the ability
of an animal o inhibit sensory information properly. Several clinical studies have
shown that schizophrenic patients have a reduced PPL The lack of sullicient
sensory gating mechanism 8 thought o lead w an overflow of the sensory
stimulation and  disintegration of the cognitive [unctions. The startle reflex
paradigm is therefore largely used to assess the effects of putative anti-ps ychotics
and to explore genetic and neurobiological mechanisms underlving behaviours of
relevance to psychosis (Geyer, 1999 Ouagazzal et al., 2001 ).

20 Scope:

2.1

[
[

[
Lad

Individuals who have been wained, and are competent in performing the
procedures described herein must follow this procedure.

Any queries, comments or suggestions, either relating to this S0P in general or o
a specific problem encountered during a procedure, should be addressed o the
Behavioural Meuroscience Project Leader

Any deviances [rom this protocol muost be reported o Behavioural Neuroscience
Project Leader.

3.0 Safety Reqgui rements:

3.l

General laboratory procedures should be followed, which include: no eating, no
chewing gum, no drinking, and no applying of cosmetics in the work area.
Laboratory coats and gloves must be worn at all times in the work area, unless the
protocol specifically describes the appropriate attire for the procedure.
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5.0 Notes

3.l The validity of results obtained from behavioural phenotyping is  larpely
dependent on methods of animal hosbandry., It s of vital importance that
mdividuals following this procedure are experienced and aware ol the animal’s
wellare.

3.2 The majority of mouse behavioural studies are ape/sex/strain dependent. It s
inporiant o keep these parameters comparable throughout a single e xperiment.

3.3 Environmental factors may contribute to the levels of anxiety within the mouse.
The temperature, humidity, ventilation, noise intensity and lighting intensity must
be maintained at levels appropriate for mice. It is essential that the mice are kept
in a uniform environment before and after testing w0 avoid anomalous results
being obtained. In particular, the vsoal level of background noise can have an
effect on results in this test.

54 It s recommended that all phenotyping experimentation is condocted at
approximately the same time of day because physiological and biochemical
parameters change throughout the day.

6.0 Quality Control:

6.1 The calibration of the sound and the movement sensors are fundamental in
obtaming accurate test results and therelore must be frequently calibrated. Since
both largely depend on the tvpe of equipment used, the manulaciorer’s
instructions for calibration must be followed rigorously.

6.2  Sound calibration:
Ideall v, calibration of the sound is performed within the startle chamber in which
the animal 5 tested. The applied sound pressure level should provide an accurate
measure of the actual noisefione intensity in dB. Furthermore, the measurement
should displav the actual freauency of one/freauency spectrum of while noise in



order o obtain exact information about the precision of the tone/composition of
the noise. Perform calibration of noise (while noise or pure tone signals) for Med
Associate startle chambers by placing a microphone inside the Plexiglas cylinder
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6.3

where the animal 15 confined during measurement. Startle chambers [rom San
Diego Instruments require a sound level meter (Radio-Shack) to calibrate noise. A
sound pressure level meter (Briel & Kjaser) is uwsed for GlaxoSmithKline

apparatus,

Movement sensor calibration:

For Med Associate startle chambers the amplifiers of the single load cell
platforms are calibrated in order o obtain a comparable startle magnitude across
the devices used. Different weights (0, 40 and 200 grams) are positionad in the
centre of the load cell platforms and their output measured with a voltage meter.
The amplifier is balanced o OV (for O gram weight ) or adjusted to 2 and 10V (for
40 and 200 gram weights). For San Diego devices, the calibration of the startle
enclosure is carried out with the standardisation unit and the anit force is set at
750+ 10 for the mouse

7.0 Eqpui prment :

7.1

7.2

1.3

The experimental apparatus consists ol an outer chamber in which is a sound
attenuated acoustic chamber with a load cell platform and an amplifier. A sound
generator and the appropriate soltware regulate pulses rom the amplifier. Various
acoustic startle chambers are available (e.g. Med Associates Inc., San Diego
Instruments, GlaxoSmithKline, etc.) that can be used.

Sound pressure level meter

Movement calibration unit

8.0 Supplies:

8.2

Tap water, 50% Ethanol

Tissue paper



0.0 Procedure:
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9.1

9.2

General design

9.1.1

Acoustc startle reactivity and pre-pulse inhibition of startle ane assessed in
a single sesswon. The PPI session is indtated with a 5 minote acclimation
period followed by different trial types: acoustic startle pulse alone (white
noise, | IdB/40msec), dilferent pre-pulse trials i which either 10msec
long PL, P2, P3, or P4 dB stimuli are presented alone or precede the pulse
by SOmsec, and linally one trial (NOSTIM) in which only the background
noise 15 presented o measure the baseling movement in the Plexiglas
cvlinder.

Ideally for 5an Diego Instrument chambers, the pre-pulse intensities (P1 1w
P4} are set at 70, B0, 85 and 9B, and the backgmound noise at 65dB.
However, different background levels and only 3 pre-pulse intensities
{instead of 4) can be used. Nevertheless, the intensities of the pre-pulse
should be kept at 5, 15, 20 and for the 4' pre-pulse if used, 25dB above
the background.

The test session begins with live presentations ol the startle pulse alone
trial that are excloded from statistical analysis. Then, each acoustic or
MOSTIM trial is presented 10 tumes in random order. The inter-trial
mntervals (ITIs) vary between 20 and 30seconds. The test is conducted with
the house light on. The startle response is recorded every millisecond (ms)
for 65ms after the onset of startle. The maximal peak-to-peak amplitude is
used o determine the acoustic startle response.

Experimental setting and testing

921

922

Transport animals for @sting o the antechamber (pre-test room ) and leave
undisturbed for 30 minutes before the test.

Switch on the computer and set up the experimental design to observe the
trials as described in 9.2.4 - 925,

Nee: Acoustic startle reactivity and pre-pulse inhibition of starile are assessed in

s wdaoad s sneed



ad J-J-I'll'b;"l £ FERMLAL

Page



Title: Acoustc startle and pre-pulse inhibition

GO EMPRESS BEERt Date Tssued: 22/002/2007
-t ESLIM_011_001
Rev Mo |

Standard Operating
Procedure

923 The session is initated with a 5 minute acclimation period without a pre-
pulse stimulus, [ollowed by 5 presentations of the startling pulse alone
{white noise |1dB/40msec). These are excluded from the statistical
analysis.

924 The session is then continued by presentations of different trial types.
Fulses should be presented 10 times in pseudorandom order with an inter-
trial delay varving between 20 and 30 seconds. The trials are:

9241 Trials in which only the startling pulse s presented as white noise
1 1B/ 40msec.

9242 Six or eight different pre-pulse trials, of 10msec duration, of PL,
P2, P3, or P4 dB while noise stimuli presented alone or preceding
the pulse by Slmsac.

92453 A rial m which only background noise (BN} 15 presented 1o
measure baseline movement of the animal in the chamber

Newe:  Different background levels can be used, however, the infensities of the pre-
pulse must be kept ar levels above the background which do not eliclt a

significant startle response on their own fe.g. 5, 15, 20 and 2548 above
background; the maximal meaningful pre-pulse infensity should be deternined
expe rimentally for each startle ¢ hamber setup |

9.2.5  Startle response is recorded every millisecond for 65ms after the onset of
slart le.

93  Ensure that all apparatus are functioning correctly (see section 6.0).

94 Place each mouse onto the load cell platform inside the sound attenuated acoustic
chamber and secure the door close,

9.5  Load additional mice for the experimental session in the same way ensuring that
the wentilication number of each mouse and the chamber number in which it is

anlo and nas asmiba A
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9.6  Run the experimental session according to the experimental design described in

9.7

9.8

9.9

924-925.

Al the end of each run, animals are labelled (il necessary) and put back into their
home cages.

Clean the load cell platform thoroughly with water, 50% ethanol and again water
alter each run.

Omnee all animals are tested, save data [rom the experimental sessions onto a disc
and analyse.

Turn off the chambers and clean the equipment.

10,0 Data Records and Reports:

10.1

10.2

10.3

104

The maximal peak-to-peak amplitude is used o determine the acoustic startle
response,

Basal startle responses are calculated as the average responses o the pulses
presented alone or combined pre-pulse-pulses: BN, PL P2, P3, (P4 il used),
STLID, PPL, PP2, PP3. (PP4 il used).

The amount of PP is calculated as a percentage score for each acoustic pre-pulse
trial type:

% PPI= 10 x [{mean amplitude startle response for the PULSE alone - mean
amplitude startle response for PRE-PULSE/PULSE)] / mean amplitude startle
response for PULSE alone.

The global level of PPI s also calculated as the mean % PPI for the different pre-
pulses.

Parameters recorded:

Startle amplitude - BN

Ein il a noassasllide Ale ™1
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Startle amplitnde - P2
Startle amplitude - F3
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Startle amplitude - P4
Startle amplitude - STL10
Startle amplitude - PP
Startle amplitude - PP2
Startle amplitude - PP3
Startle amplitude - PP4

% Pre-pulse inhibition - FPI
% Pre-pulse inhibition - FP2
% Pre-pulse inhibition - PP3
Y Pre-pulse inhibition - FP4
S Pre-pulse inhibition - Global

1 1.0 Supporting information

LD Gever MA (1999) Assessing pre-pulse inhibition of startle in wild type and
knockout mice. Psychopharmacology 147:11-13

1.2 Ouagazeal AM, Jenck F, Moreau JL (2001 ) Drog-induced potentiation of pre-
pulse inhibition of acoustic startle reflex in mice: a model for detecting anti-
pavchotic activity? Psychopharmacology 156:273-283.

| LOHistory Review:

12.0

In the present version it is described that 3 or 4 pre-pulses can be vsed and the pre-pulse
intensities are noted P11 w P4,

In the previous version * EMPReSS S0P 10_005, Revision (7, it was delined that 4 pre-
pulse intensities are used.

12.0 Emergency Procedures:
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Parameters and Metadata

BN startle magnitude EsLIM_011_001_001 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: BN_startle_magnitude

PP1 startle magnitude EsLIM_011_001_002 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: PP1_startle_magnitude

PP2 startle magnitude EsLIM_011_001_003 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: PP2_startle_magnitude



PP3 startle magnitude EsLIM_011_001_004 |v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: PP3_startle_magnitude

PP4 startle magnitude EsLIM_011_001_005 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: false Is Annotated: true

Description: PP4_startle_magnitude

110dB startle magnitude EsSLIM_011_001_006 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: 110dB_startle_magnitude



PP1 + pulse startle magnitude EsLIM_011_001_007 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: PP1__ pulse_startle_magnitude

PP2 + pulse startle magnitude EsLIM_011_001_008 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: PP2__pulse_startle_magnitude

PP3 + pulse startle magnitude EsLIM_011_001_009 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: true

Description: PP3__ pulse_startle_magnitude

PP4 + pulse startle magnitude EsLIM_011_001_010 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: false Is Annotated: true



Description: PP4__ pulse_startle_magnitude

Body weight EsLiM_011_001_011 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: true Is Annotated: false

Description: Body weight

Prepulse inhibition - PP1 EsLiM_011_001_701 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: false Is Annotated: true

Unit Measured: %
Description: Prepulse_inhibition_- PP1

Derivation:
archived('100x((ESLIM_011 001_006-ESLIM_011 001_007)/ESLIM_011 001 _006)")

Prepulse inhibition - PP2 EsLIM_011_001_702 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: false Is Annotated: true



Unit Measured: %
Description: Prepulse_inhibition_- PP2

Derivation:
archived('100x((ESLIM_011 001 _006-ESLIM_011 001 _008)/ESLIM_011 001 _006))

Prepulse inhibition - PP3 EsLIM_011_001_703 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: false Is Annotated: true

Unit Measured: %
Description: Prepulse_inhibition_- PP3

Derivation:
archived('100x((ESLIM_011 001 _006-ESLIM 011 001 009)/ESLIM_011 001 _006)"

Prepulse inhibition - PP4 EsLIM_011_001_704 | v1.0

simpleParameter

Req. Analysis: false Req. Upload: false Is Annotated: true

Unit Measured: %
Description: Prepulse_inhibition_- PP4

Derivation:
archived('100x((ESLIM_011 001 _006-ESLIM_011 001 010)/ESLIM_011 001 _006)")



Global prepulse inhibition EsLim_011_001_705 |v1.0

simpleParameter

Req. Analysis: false Req. Upload: false Is Annotated: true

Unit Measured: ratio

Description: Global_prepulse_inhibition

Derivation:
archived('100x((ESLIM_011 001 _006-

((ESLIM_011_001 007+ESLIM_011 001 008+ESLIM_011 001 009+ESLIM_011 001 010)
/4))/ESLIM_011_001_006))

Equipment name EsLIM_011_001_801 | v1.0

procedureMetadata

Req. Analysis: false Req. Upload: true Is Annotated: false

Description: Equipment_name

Equipment manufacturer EsLiM_011_001_802 | v1.0

procedureMetadata

Req. Analysis: true Req. Upload: true Is Annotated: false

Description: Equipment_manufacturer



Equipment model EsLim_011_001_803 |v1.0

procedureMetadata

Req. Analysis: true Req. Upload: true Is Annotated: false

Description: Equipment_model

Startle pulse (110dB/40ms white noise) ESLIM_011_001_804 | v1.0

procedureMetadata

Req. Analysis: false Req. Upload: true Is Annotated: false

Unit Measured: dB

Description: startle_pulse 110dB40ms_white_noise

Background noise ESLIM_011_001_805 | v1.0

procedureMetadata

Req. Analysis: false Req. Upload: true Is Annotated: false

Unit Measured: dB

Description: Background_noise



PP1 pulse (P/10 ms white noise) EsLIM_011_001_806 | v1.0

procedureMetadata

Req. Analysis: false Req. Upload: true Is Annotated: false

Unit Measured: dB

Description: PP1_pulse_P10_ms_white_noise

PP2 pulse (P/10 ms white noise) EsLIM_011_001_807 | v1.0

procedureMetadata

Req. Analysis: false Req. Upload: true Is Annotated: false

Unit Measured: dB

Description: PP2_pulse_P10_ms_white_noise

PP3 pulse (P/10 ms white noise) EsLIM_011_001_808 | v1.0

procedureMetadata

Req. Analysis: false Req. Upload: true Is Annotated: false

Unit Measured: dB

Description: PP3_pulse_P10_ms_white_noise



PP4 pulse (P/10 ms white noise) EsLiM_011_001_809 | v1.0

procedureMetadata

Req. Analysis: false Req. Upload: false Is Annotated: false

Unit Measured: dB

Description: PP4_pulse_P10_ms_white_noise

Inter prepulse-pulse interval EsLIM_011_001_810 | v1.0

procedureMetadata

Req. Analysis: true Req. Upload: true Is Annotated: false

Unit Measured: ms

Description: Inter_prepulsepulse_interval
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