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Application Note 198: Prepulse Inhibition of Startle (PPI)

A startle response is elicited by an intense stimulus with a sudden or abrupt onset such as the slamming of a door. The
function of the startle response is to interrupt or disengage an organism from ongoing activity. The human startle
response involves both somatic and cardiovascular components, seen in the form of a reflexive eye-blink or a whole-body
jerk.

One method that is used in startle research involves the presentation of a weak, non-startling stimulus a brief time before
the startle-eliciting stimulus/ The weaker stimulus is called the a prepulse or lead stimulus. Generally, this stimulus does
not elicit a startle response. However, it can inhibit the response to a startle-eliciting stimulus, known as the prepulse
inhibition of a startle effect (PPI).

These measures can easily be exported to Excel for statistical analysis.
If presenting auditory with visual stimulus, see Application Note 214.
Equipment Required
= MP160 or MP150 System (Data acquisition unit and Acqknowledge software)

= EOG100C Electrooculogram amplifier

=  STM100C Stimulator module

= EL258 8 mm reusable Ag-AgCl electrode (unshielded) for GND*

= EL258S x2 8 mm reusable Ag-AgCl electrodes (shielded)

= ADD208 Adhesive Collars

®= GEL100 Electrode gel

= ELPAD Electrode site preparation pad

= CBL100 3.5 mm Phone Plug to 3.5 mm Phone Plug cable

=  CBL122 2x RJ11 to 3.5 mm jack adapters for HLT100C or AMI100D with MP160 connection
®= QUT100 Monaural headphones


https://www.biopac.com/application-note/emg-electromyogram-startle-scoring-prepulse-inhibition/�
http://www.biopac.com/product/mp150-data-acquisition-systems/�
https://www.biopac.com/product/electrooculogram-amplifier/�
http://www.biopac.com/product/ag-agcl-electrodes/�
http://www.biopac.com/product/ag-agcl-electrodes/?attribute_pa_size=ag-agcl-4mm-tp-elect-shield�
http://www.biopac.com/product/adhesive-disks/?attribute_pa_size=adhesive-disks-4mm-100pk�
http://www.biopac.com/product/electrode-gel-250-g/?attribute_pa_size=electrode-gel-250-g�
http://www.biopac.com/product/abrasive-pads-10pk/�
http://www.biopac.com/product/interface-cables/?attribute_pa_size=cbl-3-5-mm-to-3-5-mm-2-m�
https://www.biopac.com/product/interface-cables/#product-tabs�
https://www.biopac.com/product/headphones-monaural/�

1. Attach the STM100C between the MP150 and the UIM100C or the MP160 and the HLT100C/AMI100D.

2. Connect one end of the CBL100 to Analog Channel 1 on the UIM100C. If using the HLT100C or AMI100D with
MP160, connect a CBL122 RJ11 to 3.5 mm jack adapter to each end of the CBL100. (2x CBL122 adapters
required.)

Connect the other end of the cable to Analog Output 0 on the UIM100C (MP150) or HLT100C/AMI100D (MP160).
Attach the EOG100C to the right side of the UIM100C or HLT100C/AMI100D.

On top of the EOG100C, set the red channel selector to 2.

Plug one EL258S into the Vin+ and the other EL258S into Vin-.

Plug the EL258 into the GND connector.

On the STM100C, set to OUT 0, POS, DC.
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On the EOG100C, set to GAIN 500, NORM, DC, 35LPN ON.

10. Plug the OUT100 headphones to the 50 ohm connector on the STM100C.
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Electrode Connection

The correct placement of electrodes is essential when acquiring data. Fill the electrode cavities with GEL100 electrode
gel. Attach the electrodes to the skin with ADD208 double-sided adhesive disks.

1. Place one EL258S underneath the eye.
2. Place the other EL258S on the side of the same eye.

3. Place the EL258 Ground electrode on the forehead or on the neck.

Software Setup
1. Under MP > Set Up Data Acquisition > Length/Rate:

a. Record > Save once to Memory
b. Sample rate: 2000 samples/second
c. Length: 60 seconds

l Data Acquisition Settings for 'MP150 00060F

Channel
W IRer.:ord ;I and ISave once ;I using IMemory ;I

Event Marking
Segment Labels .
Stimulatar Sample rate: I 2000 ;I samplessecond [
Trigger
Sound Feedback Acquisition Length: | 60.000000 |seconds =] (560,863,448 Samples max)
FaceReader
(B -
I~ Repeat every ID.DDDDD Iseconds ;l Ifor ;l |1 time

2. Under MP > Set Up Data Acquisition > Channels:
a. Select the Analog channel tab.
b. Check the Aquire, Plot, and Value boxes for channels A1 and A2.
c. Label A1 “STM” and A2 “EOG.”

l Data Acquisition Settings for "MP150 00060F - |EI|£|

Analog | Digital | Calmlah'onl

Length/Rate
Event Marking

Segment Labels Setup...
Stimulator
i z
A Acquire | Plot | value | Channel | Label | Channel Sampling Rate
FaceReader v v v [a1 [sTM |2.000 kHz

v ~ ~ [a2 [E0s 2,000 kHz
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Procedure

In the experimental design, the prepulse lead stimulus outputs 70 dB of broadband noise and is presented for 20 msec.
The startle-eliciting response includes 100 dB noise, lasting 50 msec. There should be a latency of 120 msec between the
prepulse onset and the startle-eliciting stimulus onset.

EVENT-RELATED POTENTIALS

Prepulse
70db

| | | |
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Time (msec)

Please refer to Application Note 200 for detailed instructions on how to build an arbitrary waveform.

Data Analysis

Once finished acquiring data:
1. Seta measurement box (located above the waveform window) for Max.

2. Use the I-beam to highlight a region where a startle-response was apparent.

—ioix
File | Edit Transform Analysis Display Script MP150 Window Help Media
PREPULSERESULTS.acq [ |
[x[ra s prw = A,‘ #,ym“j% % bol|FHEN ﬁ‘” ® s
JJConnect to: IMPlSD 00060k 'l
| v| eI = 010975 vors S EGaET 5]~ o.19050 sec[5C ol fiane=l-|or 5 Hiee=-or
{1} 2 EoG
I AL
E‘L ;I
6.30
z \J]l 0.00 £
w =1
-6.30
161 B o
=
2 0.10
0.07
g
0.03
-0.00
I = 4 [~
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Kl | ol

Notice that the prepulse inhibits the response when a startle-eliciting stimulus is present. This is known as the Prepulse
Inhibition of Startle (PPI)
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