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Limitation of liability

PANLAB does not accept responsibility, under any
circumstances, for any harm or damage caused directly or
indirectly by the incorrect interpretation of what is expressed
in the pages of this manual.

Some symbols may have more than one interpretation by
professionals unaccustomed to their usage.

PANLAB reserves the right to modify, in part or in total, the
contents of this document without notice.
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1. INTRODUCTION

The SHUTAVOID for Windows is designed by the Software
Department of Panlab, to control experiments carried out
simultaneously with up of up to 8 shuttle boxes. The program
controls the presentation of visual and acoustic stimuli and shock
duration, at the same time that it records the position of the
experimental subject in each of the shuttle boxes, deciding about
stimuli presentation accordingly. The data relating to each of the
observed events are stored in results files that pick up the
information acquired during the working session.

The program is capable of performing the procedure of yoked
fully automatically. When working in this way, two cages are
associated, one being the master and one slave. All stimuli
received master's cage is also presented in the slave without the
individual to alter its behavior (avoidance) what happens.

To operate, the program requires the previous existence of
“Schedules”. Schedules are a set-up of definitions related to the
length of each event that occurs in the shuttle box and their
respective consequences. The Schedules establish the conditions
that must be met during a working session.

A “classical” terminology is used in this Manual when referring to
stimulus and the responses emitted by the experimental
subjects. It is obvious that this is not the only terminology
possible nor is used by all the investigators in this field. When we
refer to “unconditioned stimulus” and “unconditioned response”,
we refer to the set-up of environmental conditions that determine
the appearance of an escape response. An escape response is
understood as a response that forms part of the basic behavioral
repertory of the experimental subject, independently from any
previous experience. When talking about “conditioned stimulus”
and “conditioned response” we refer, to the environmental
conditions that produce the appearance of the avoidance
responses when they are temporarily associated with the
unconditioned stimulus and, on the other hand, to the avoidance
response generated by this presentation.

2. INSTALLATION OVERVIEW

The installation procedure is completely described for reading
during the installation procedure. Therefore, they are stand-alone
and can be executed separately as per your needs: acquisition
(USB Key must be connected), analysis, reporting (printer must
be installed), etc.

First, please check that your user has administrative rights on the
PC or laptop in which the software or device is to be installed.
Please contact your IT staff in order to clarify this issue before
the installation procedure is done.
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Additionally, you will find details about how to configure some
requirements, which should be fulfilled to be able to install this
system.

2.1. Requirements

SHUTAVOID needs the equipment bellow:
= A fully compatible computer with at least:

= 2,2 GHz Pentium® processor (Celeron processor not
supported).

= 2 Gb of RAM.
= HD 250 Gb (150 MB of free hard disk space).
= Graphics: 1024x768 pixels and 32-bit true color.
= 1 free USB port for the protection key.
= Connection interface:

= 1 free USB port to connect the RS-232 converter for the
boxes connection.

= Operating system supported:

e Microsoft® Windows® 11 64bits.

e Microsoft® Windows® 10 32bits / 64bits.
* Printer (advisable)

At least one “virtual printer” must be correctly installed. Please
refer to 2.6 for more details.
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2.2. Installing the Software

SHUTAVOID software is delivered within a single USB flash drive.
The USB flash drive contains the software installation tool, this
User’s Manual in PDF format and other components required to
work in specific conditions.

Due to security reasons of the Windows® operating system, a
user with administrative rights is required to install the software
and other components. Please contact your IT staff before
installing the software.

Once you get the administrative rights to install the software,
please follow these steps:

= Plug the USB flash drive in a free USB port of your computer
and wait until Windows® installs it as a new removable drive.

= Access the new removable drive detected and execute the
PANLAB.EXE file. A window will be shown, as below:

rﬂ_’] PANLAB - SHUTAVOID _@E‘g‘
Shutavoid

Install SHUTAVOID v1.9.01
Install Software Key Drivers

®
L
®  Install Drivers USB-RS232 MOXA
® Read User's Manual

[

Install Acrobat Reader Contact Us
Exit
Panlab HARVARD

APPARATUS

= Press the [Install SHUTAVOID v1.9.01] button to start the
software installation.

= An installation wizard will appear. Select the “I accept the
agreement” check button and press the [Next] button to start
the software’s installation.

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

USER INFORMATION: Please read the following User Licenseli‘

agreement carefully., The installation or use of the Software —
provided implies that the User accepts the terms of the same.

1. LICENSE CONTENT

The User shall obtain the Software and documentation witha _

£pt the agreement

() I do not accept the agreement

= In the next windows introduce the name of the user and the
company in the correct field. After this, press [Next] button
to continue.
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User Information
Please enter your information.

User Name:
User Name

QOrganization:
Organization

< Back u Next > Jl Cancel ]

= During the installation process the software is installed in a
new folder called [Panlab\SHUTAVOID v1.9] created under
the Programs Files folder. If desired, the installation program
allows you to choose another folder to locate the software.
The location of the software is independent of the data folder,
which is defined by the user using the corresponding options
of the program.

(s e

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Shutaveid,
then dick Mext.

Additional shortcuts:
Greate a deskiop shorfeuf

< Back ][ Next > ][ Cancel ]

= Press the buttons [Next] and [Install] following the Install
; 1 Shield Wizard until reaching the [Finish] button.

B Setup - ShutAvaid QE\L

shutavoid Completing the ShutAvoid Setup
w.1.8.03 Wizard

Setup has finished installing ShutAvoid on your computer, The

application may be launched by selecting the installed

-D shortcuts.

6 Click Finish to exit Setup.
=>

Y

3

i

v

Panlab (H #arves

= A new shortcut will appear on your desktop. Use it for
executing the program later.
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2.3. Installing software protection key

SHUTAVOID software is delivered with an USB protection key that
avoids from fraudulent use of the application in a computer, which
does not have it installed.

Before installing the drivers, all applications must be closed, and
all USB SuperPro keys must be removed.

In order to do a correct USB key protection installation, please
follow the steps below:

» Press the [Install Software Key Drivers] button to start the
driver’s installation.

(P PANLAE - SHUTAVOID m‘
Shutavoid

®  Install SHUTAVOID v1.9.01

®  Install Software Key Drivers

®  Install Drivers USB-RS232 MOXA

® Read User's Manual

® Install Acrobat Reader Contact Us
Exit

Panlab HARYARD

AFPARATUS

= Automatically a USB key wizard installation will be shown.
When the [Welcome] screen appears, click [Next] to continue.

InstallShield Wizard

Sentinel Systern Driver Setup iz preparing the [nztallShield Wizard
3 which will guide you through the program setup procesz. Pleaze
wait.

Configuring ‘windows Installer

= Chose [I accept the terms in the license agreement] and click
[Next] button to continue.

& Sentinel System Driver, - InstallS hield Wizard

License Agreement

Please read the following license agreement carefully.

A1 Froducts (including developer's kits, Sentinel hardware keys, diskettes or other &
magnetic media, soflware, documentation and all future orders) are subject to the

terms stated below. If you disagree with these terms, please retusn the Product and = —
the documentation to Rainbow, postage prepaid, within three days of your receipt,

and Rainbow will provide yrou with a refund, less freight and normal handling

charges

1. Youmay not copy of teproduce afl or any part of the Product, except as
authotized it item 2 below. Removal, emulation or reverse-engineering of all or any
part of the Product constitutes an unauthorized modification to the Product and is

53

(@1 accept the terms n the ficense agreement;

()1 do not accept the terms in the license agreement

< Back. ” ext = 1 [ Cancel
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On the incoming window, please select the [Complete] option

of [Setup Type] window, click [Next] and [Install] buttons to
continue.

i Sentinel System Driver - InstallShield Wizard
Setup Type

Chaose the setup bype that best suits your needs.

Please select a setup bype.

all program Features will be installed. (Requires the most disk.
space.)

) Custom

Choose which program Features you want installed and where they
will be installed, Recommended for advanced users,

[ < Back. ” Next > } [ Cance ]

After pressing [FINISH] button, you must reboot the system.
Thus, your computer will recognize the USB security key.

Did you reboot the computer? If you answer yes, please
connect the USB key. In the lower right corner of the screen
will appear the next message.

i) Found New Hardware
USE FAST SERIAL ADWMPTER

o @ 10008 AM

The wizard for installing the drivers will run when your
computer detected correctly the USB key. This process will
need some minutes depending on your PC.

Choose [Automatic Installation] and press the [NEXT] button.

Asistente para hardware nuevo encontrado

Este es el Asistente para hardware
nuevo encontrado

Este asistente le apudard a instalar software para:

Rainbow USB SuperPro

(). Si su hardware viene con un CD o disquete de
L& instalacién, insértelo ahora

¢0ué desea que hags ol asistente?

@ nsialar autamat ol saliware frevamendadal
©) Instalar desds una lista o ubicacian espesiica (avanzado)

Haga clic en Siguiente para continuar,

Wait while the wizard looks for the drivers until it asks you to
press the [FINISH] button.
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* Finally, a new message will appear in the lower right corner
of your screen. The USB key was installed correctly...

j‘) Found New Hardware

Your new hardware is installed and ready to use.

» Important remark: This step has to be repeated for each USB
port of your computer.

2.4. CONRS232USB-HS converter (high speed mode)

SHUTAVOID requires the use of the high-speed converter from
RS232 port to USB port. A USB - Serial adapter will allow you to
set 2 serial ports in your PC or laptop.

WARNING: do not use direct connection between the device and
the computer RS232 serial port (if any).

We recommend the use of a specific model of converter. We
cannot guarantee a correct functioning of the system with any
other USB-serial converter. The converter includes an extension
cable just in case.

To Install the converter:
Connect the converter to the computer.
Windows 8, 10 and 11 will automatically install the drivers.

If working with a Windows 7 or previous, please refer to the
notice provided in the box of the converter.

www.panlab.com


http://www.panlab.co/

/07

b

Once connected and installed, two serial ports will appear into
the [Device Manager] window on the Windows Operative System.
Usually, the numbers assigned by Windows are sequential.

L Device Manager |Z||E| [g|
File Action Yiew Help

N FES 2E A

-2 peoogs
+ :J Computer
+|-age Disk drives
+ § Display adapters
+- B DTImageDevice
+ b DYDCD-ROM drives
+-{=% Floppy disk controllers
+-{=%y IDE ATAJATAPI controllers
+-iz# Keyboards

+- ") Mice and other pointing devices
+- & Monitors

Communications Part {(COM1)
i ECP Prinker Part (LPT1)
% USB Serial Port (COM3) ]
5 LIS Serial Port (COM4)
+ Processors

+-8), sound, video and game controllers
+-ge Storage volumes

+ System devices
+ Universal Serial Bus controllers
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2.5. MOXA converter (Legacy mode)

The MOXA converter was included in older SHUTAVOID software
packages.

SHUTAVOID is still compatible with the use of the system in a
Legacy mode (not high-speed).

Some computers could present an incompatibility with the MOXA
USB-to-Serial converter device and the Shuttle boxes (because
of electrical issues) provoking the application to crash during the
execution of the trials. In that case, it is strongly recommended
to connect the boxes directly to a standard RS232 port of the
computer. If the computer has not any RS232 port, it is suggested
to install an extension board, which can be easily found in most
of the computer and electronic shops.

In case you need to re-install this device, please follow the below
procedure:

= First, please check that your user has administrative rights on
the PC or laptop in which the device is to be installed. Please
contact your IT staff in order to clarify this issue before
continue installing the device.

= Press the [Install Drivers USB-RS232 MOXA] button to start
the driver’s installation.

/)“5' c
Shutavoid
®  Install SHUTAVOID v1.9.01
®  Install Software Key Drivers
®  Install Drivers USB-RS232 MOXA
® Read User's Manual
® Install Acrobat Reader Contact Us
Exit
Panlab HARVARD

= In the welcome to install form, click Next to start installing
the driver.

{5 Setup - MOXA UPort 2000 Series Windows Drive =]

Welcome to the MOXA UPort 2000
Series Windows Driver Verl.0
Setup Wizard

This will install MOxA UPort 2000 Series \windows Driver Yerl .0
Of Jour compLter

Itis recommended that you close all other applications befare
continuing.

Click Next to continue, or Cancel bo ewit Setup.

- Cancel
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A series of windows will show you to confirm the installation
path and the start menu folder please click Next in these
windows until the Completing wizard form appears. Then click
Finish.

15} Setup - MOXA UPort 2000 Series Windows Driver Yer] P ] 5 |

Completing the MOXA UPort 2000
Series Windows Driver Verl.0
Setup Wizard

Setup has finithed installing MOXA UPart 2000 Series Windaws
Driver Ver1.0 on your computer. The application may be
launched by selecting the installed icons.

Click Finish to exit Setup.

2.5.1.Connecting the Hardware

Please install the driver before connecting the UPort 2000 to
your PC’s USB port. See the previous section for details.

Use the proper serial cables to connect your serial devices to
the UPort 2000’s serial ports, which support the RS-232
interface. The UPort 2000’s serial ports use DB9 male
connectors with standard RS-232 pin assignment.

The UPort 2000 has LEDs on the front panel. The “Active” LED
indicates the power status, and the “TxD” and “RxD” LEDs
indicate the transmission status of each serial port. In
addition, when you click “Locate” for a particular UPort, that
UPort’s “Active” LED will blink to indicate its location.

LED Name LED Color LED Function

Active Green Power is on
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Off Power is off, or power error condition
exists
TxD, RxD Orange Port is receiving data from attached
device
Green Port is transmitting data to attached
device
Off No data is being transmitted or
received

After connecting the USB cable from UPort to host the PC,
Windows will automatically detect the new UPort, and the
Found New Hardware balloon will open in the bottom right
corner of the Windows desktop:

j,.) Found Mew Hardware IE
MOxa UPork Device

The wizard for installing the drivers for the [Found New
Hardware] will run. Select the option [No, not this time] and
press the [Next] button to continue. In the next window
choose [Install the software automatically] and press the
[Next] button again to continue.

Found New Hardware Wizard

This wizard helps you install soltware for

MOA UPort 2210 Series

{*). IF your hardware came with an installation CD
32 or Hoppy disk. insert it now.

‘What do you want the wizard to do?

@ installthe software icaly (Fiecommendedf

€ Install hom a list or specific location [dvanced)

Click Next to continue,

<gack [ Mew> | Concel |

Wait while the installation wizard searches for the correct
drivers. The next window that opens cautions you that
although this software has not passed Windows logo testing,
this driver has already been tested and shown that it can
support the Windows operating system. Click Continue
Anyway to proceed.

Please wait while the wizard installs the software_

Hardware Installation e =
v} The software you are instaling for this hardware:
E

MORA UPart 2210 Series

hias not passed Windows Lago testing to verity its compatibiity

with w/indows: <P, (Tel me why this testing i important.)

Continuing your installation of this software may impair
or destabilize the correct operation of your system
sither immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Anyway | [57T
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The next window shows the model name of the board and
indicates that Windows has completed the driver installation.
Click Finish to proceed with the rest of the installation

procedure.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for

?@B MOXA UPort 2210 Series

Click Finish to close the wizard

< Back P

Canoel |

Open the Windows Device Manager to check that the
installation was successful. The UPort USB-to-serial converter
should appear under multi-port serial adapters.

|5, Device Manager

File Action Yiew Help

=lolx|

- | W & 2| |

[ERCN iRKETING-EH
' Computer
<o Disk drives

isplay adapzers

2 DVDJCD-ROM drives

12 Floppy disk cantrollers

4 Floppy disk dives

- Human Interface Devices

@ 1DE ATAJATAPI contralers
> Keybaards

e and other pointing deviess
- & Monitors
£330 Multi-port serial adapters
S0 MOYRA UPart 2210 Series

B Network adasters
4 other davices
I Ports (COM&LPT)
¥ communications port (comL)
. Communizations Port (COMZ)
- ECP Printer Part (LPT1)
ot USB Serid Port
1588 Processors

Please, wait while the wizard locates the drivers installed
previously. This process may require some minutes depending

on your PC.
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2.5.2.Installing the Driver for the Ports

» The Found New Hardware Wizard window will open to help
you install the driver. This window will offer to connect to the
Windows update site to search for a driver. Select No, not at
this time and then click Next to continue. In the next window
choose [Install the software automatically] and press the
[Next] button again to continue.

Found New Hardware Wizard

This wizard helps you install saftware for

MOxa UPort COM Port

(). 1t your hardware came with an installation CD
52 or Floppy disk. insert it now.

‘what do you want the wizard to da?

" Install from a list or specific location [Advanced)

Click Mext to continue.

< Back I Next > I Cancel

=  Wait while the driver is installed.

Found New Hardware Wizard

Please wait while the wizard installs the software... .
(3 MO UPort COM Fort

mimesport dl
To CAWINDOWSaystema2

e I |

= After all files have been copied to the system, the Completing
the Found New Hardware Wizard window will open to indicate
that it has finished installing driver. Click Finish to proceed
with the rest of the installation.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software far

(y MOxA UPart COM Port

Click Finish ta close the wizard,

< Back Cance]
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= Repeat the last 3 steps for each of the remaining ports (1 port
for the UPort 2210).

Important remark: Until now, only one serial port has been
correctly installed. The process must be repeated for the second
port. Please, wait while your PC or laptop finds another COM port.
Once again, the next message will appear in the lower corner of
the screen:

*» The adapter will be correctly installed when all previous steps
had been repeated. Finally, the message will appear in the
lower right corner of the windows desktop.

x|

‘four new hardware is installed and ready to use,

|_| Device Manager | J

j‘,' Found New Hardware
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2.6. Installing a printer by default

If there is not a printer installed in your PC, one virtual printer
must be installed by default. If your PC is running Windows 10 or
superior, there are two virtual printers installed by default
(Microsoft XPS Document Writer and Microsoft Print to PDF) and
no additional action is required; but for earlier Windows versions,
the next steps must be followed to fulfil the system requirements:

» Go to [Printers and Faxes] option of your system. The access
is possible by clicking on [START - Settings].

@f Set Program Access and Defaults

w Windows Catalog

% ‘Windows Update

!_ Programs 3

;} Documents
B setings

Search

G' Control Panel

€ Network Cornections
»

"8 Printers and Faxes
a Taskbar and Start Menu

| Help and Suppart

Run...

@ Shut Down...

Windows XP Professional

= In the [Printers and Faxes] window press on [Add printer]
button.

B bR B Fpwta bed b =
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The Welcome to the add printer wizard appears, click [Next]

to continue.

Add Printer Wizard

Welcome to the Add Printer
Wizard

This wizard helps you install a printer or make printer
connections.

& 1F you have a Plug and Play printer that connects

1 thraugh a USE port [ar any other hat pluggable
poit, such as IEEE 1334, infrared, and 5o on], you
do nat need ko use this wizard. Click Cancel to
cloge the wizard, and then plug the printer's cable
into your computer or point the printer boward your
computer's infrared part, and turn the printer on.
Windows will automatically install the printer for you.

To continue, click Mext.

Cancel

As this procedure is for installing a virtual printer, the options
must be selected as is shown in the next window. Press [Next]

button to continue.

Add Printer Wizard

Local or Network Printer
The wizard needs to know which type of printer to set up.

Select the option that describes the printer pau want to use:

(®iLocal printer attached to this computer
[¥] &utomatically detect and install my Plug and Play printer

(O & retwork printer, or a printer attached to another computer

i To set up a network printer that is not attached to a print server,
\') use the "Local printer” option.

l < Back, “ Mext > 1' Cancel ]

The wizard will search for the drivers for the virtual printer.
This process will need some minutes depending on your PC.

Add Printer Wizard

New Printer Detection
This wizard sutomatically detects and installs new Plug and Play printers.

Windaws is searching for new Plug and Play printers to instal

Searching.
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The wizard notifies that there is not a real printer present.
Press [Next] button to continue.

Add Printer Wizard

Mew Printer Detection O
This wizard autornatically detects and installs new Plug and Play printers. w

The wizard was unable to detect any Plug and FPlay printers. To install the
! printer matwally, click Next

[ <Back || Mest> |[ Cancel ]

Obviating the previous message, the options for the next
window must be selected as is shown in the next picture
before pressing the [Next] button.

Add Printer Wizard

Select a Printer Port

Computers communicate with printers thraugh parts. :

Select the port you want your printer to use. | the part is nat listed, pou can create a
new port

(%) Use the following port:

Nate: Most computers use the LPT1: port to commuricate with a local printer
The connectar for this port should look something lke this:

() Create a new port;

[ ¢Back J[ Mew> | [ Cancel |

The virtual printer will be a [Generic / Text Only] thus these
options must be selected in the next window before press the
[Next] button.

Add Printer Wizard

Install Printer Software ;
The manufacturer and model determing which printer software to use

‘._\ Select the manufacturer and madel of your printer. [F wour printer came with an installation
disk, click Hawe Disk. I your printer is not listed, consult your printer documentation for
campatible printer software.

M anufacturer || Printers )
Epson 5 eric Ol

Fuii erox eneric [BM Graphics Jpin

Fuijitsu

GCC ¥ Generic |1BM Graphics 3pin wide —
(Generic 5 Publisher Color Printer

= halll ) N

[ This diver is digitally signed [ Windows Update ] [ Have Disk. ]
Tell me why driver signing is important

[ < Back H Mest > ][ Cancel ]
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» This virtual printer can be called [PANLAB] thus it can be easy
identified when a real printer will be connected to the system.
The option [No] must be selected before press [Next] button.

Add Printer Wizard

Name Your Printer
“You must azsign a name to this printer.

Type a name for this printer, Because some programs do not suppart printer and server
name combinations of more than 31 characters, it is best to keep the name as short as
possible.

FErinter name:
PAMLAB

l < Back ” Mext > ]l Cancel ]

= Of course, is not necessary to share PANLAB printer thus
select the [Do not share this printer] and press [Next] button
to continue.

Add Printer, Wizard

Printer Sharing

“ou can share this printer with other network users. :

If pou want to share this printer, pou must provide a share name. You can use the
suggested name or type a new ahe. The share name will be visible to ather network.
Lsers.

@1ionot share this printer

(D) Share name:

[ < Back. ][ Hext > ][ Cancel ]

= Neither is not necessary print a test page thus selects [NQ]
option for answering to the wizard and press [Next] button to
continue.

Add Printer, Wizard
Print Test Page
To confirm that the printer is installed properly, pou can print a test page. v

Do you warnt o print a test page?
O es
©iig

< Back, ” Hesxt > I[ Cancsl
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» The wizard will copy the drivers for the virtual printer. This
process will need some minutes depending on your PC.

Copying Files... PS_(|

TTYULDLL
To D:NWINDOWS S petem32hepoohDRIVERS. 418402172

Cancel

» When the virtual printer is successfully installed, the wizard
shows you a window as the next picture. Press [Finish]
button.

Add Printer Wizard

Completing the Add Printer
Wizard

You have successfully completed the Add Printer Wwizard.
‘You specilied the follawing printer settings:

Mame: PAMLAE

Share name:  <Not Shared:

Port: LPT1

Madel Generic / Text Dnly
Default Yes

Testpage: Mo

To clase this wizard, click Finish

[ <Back [ Fiish | [ cancel |

* A new icon will appear in [Printers and Faxes] window called
[PANLAB]. Close the window and launch the software.

"% Printers and Faxes

Eile Edt “iew Favorites Tools  Help :,'

\_/I' o/ Lm: /.71 Search 'S Folders v
Address |Cq‘ﬂ Printers and Faxes b ‘ i
D panes

=

Ready

Printer Tasks

E Add a printer
&5 Setup Faxing

See Also
IZ] Troubleshoot printing

@) =t help with printing

Other Places

B control Panel
% Scannets and Cameras
(23 My Documents
2] My Pictures
i3 My Computer

Details
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2.7. Hardware Installation Guide

2.7.1.Chamber Connections

PC using SHUTAVOID program can control the experimental
chamber. The following connections must be made between each
chamber and its associated control unit and shocker LE 100/26.
The different experimental chambers (up to four chambers) are
connected together in series with the first one directly linked to
the computer thought the RS232 Serial Port (or a USB port by
means of the optional Serial-USB adapter).

Shuttle Box

Door

Right light Left light

Right grid Left grid

Load-cells

LE 916/918
next box
(Main)
Boj Id. Shock Rat <5) Moyse

Main Renjote LE 2708 Box
N\ 4
/ LE 1¢0-26

SHOCK

N

2

= Computer

N

(8N

™

[V}

%)

24
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Passive Box

-\

next box
(Main)
Boj Id. S0CK Rat IS Mogse
Main Renjote LE 2708 Box

~

LE 1¢0-26

RS232 (USB)

T ¢

=7 (RN
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3. The main menu

Once the program starts, the experimenter is presented with a
“Main Window”, in which the “"main menu” is shown. The options
of this menu are presented in corresponding line of the screen.

B4 Shutavoid
Schedule Setup Run Analysis Exit  Help

The main menu (see figure above) allows for the selection of the
following options:

= Schedule

This option allows opening a window in which it is possible to
define the conditions in which the experimental subject stimuli
will be affected as well as the data referring to the shock's
characteristics. The sets up of experimental conditions are filed
in a specific archive under a SCHEDULE NAME from which they
can be recuperated for use in an experiment.

=  Setup

Using this option the user can either define the paths to be used
for filing or check the correct wiring of the experimental setup.

=  Run

This option opens a window in which full control to carry out of
an experiment is provided.

= Analysis

This option allows configuring the data analysis and gives access
to experimental data in numeric format. Data exporting and
printing procedures are also included here.

= Exit
This option finalizes the program execution.
= Help

This option provides fast and easy access to the user manual in
PDF format. That is a copy of this paper version.
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Scheduls

T
Rename

Save
Save As

Reset
Delate

Prinker Font
Prinkt

Exit

4. The Schedule option

Using this option a window like those shown below is open. In
this window, all the parameters forming a schedule definition are
presented.

E Schedules Management @@
Schedule
Genersl Eploration Time Rlatio for Answer
Schedule Name:  |RCEEEENES - 00z * 1 -
Inter Trial Interval Conditioned Stimul
Duration Wit St Latency Duralion
&+ Fieed 00010 3 Wait [on150 2] |00 2]
~ Rand  None Resetif answer? S timnuli
andom I Left side “ Yes [ HNao  Light " Sound (& Both
— Mean[sec] |30 %] =3 " Rightside Door Door
Deviation (%] |50 = " Change side " Opened (* Closed + Opened " Closed

Doar r

+ Opened (" Closed B Unconditioned Stimulus

Latency Duration

Reset if answer? 00100 % 00170 %

™~ Yes & Mo
Door
+ Dpened " Closed

Mull responses latency

05050 ¥

Mumber of trials/session

fi 2l

The different parameters forming the schedule are fully described
in the next sections of this manual.

Clicking on the upper left corner the pop-down menu of
[Schedule] will be shown. This menu controls the basic operation
to be carried out when defining a Schedule.

= New

Allow to create a new schedule, whose name is requested in a
dialog window. The default values are loaded and appear filling
the fields of the new schedule.

= Rename

After the new name is entered in an appropriate dialog window,
the schedule currently shown is renamed (with a non-existent
name). This makes the old schedule no longer available using the
old name.

=  Save

Allow to save the current schedule using the values present at
the window.

= Save as...

Allow to make a copy of the current schedule saving it with a new
name. The old schedule is still available under the former name.

= Reset

Clears the parameters of the current schedule and loads the
default parameters.

= Delete

Allow to delete the current schedule. There is no way to recover
an already erased schedule.
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=  Printer Font

Allow to select the font to be used by the printer when printing
schedules.

=  Print

Activates a small menu allowing selecting either print, the current
schedule or printing all of them.

=  Exit

Closes the Schedule's window and turn back the control to the
main screen.

The schedules are stored in a specific file called “Schedule3.sch”.
This file must be always located in the same directory as
SHUTAVOID and if removed, all this information will be lost.
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Schedule Mame: | Schedule 1 -

Schedule 1
Schedule 2

Schedule 3
5

Exploration Time

00:30,0 =

R atio for Answer

1T =

4.1. Schedule parameters

The following sections describe the parameters forming a
schedule definition.

4.1.1.General Information

Under this title some general information about the schedule are
included:

General

Exploration Time R atio for Answer
Schedule Mame: | Schedule 1 - ann = 1 =

= Name of Schedule

Is a text that identifies a Schedule; this name must be new for
each new Schedule; no two Schedules should have the same
name. Opening the list by pressing the down arrow at the right
(see figure at the left) allows for the selection of a schedule from
the schedules currently available. Use [New] option for creating
a new schedule's name.

= Exploration Time

During this time, the experimental subject is left in the shuttle
box to explore freely. The number of changes of position of the
experimental subject within the box are recorded and reported,
but they do not affect the later development of the experimental
Schedule.

= Ratio for answers

This is the number of times that the subject must change position
in the box to reach a valid response. The maximum number of
acceptable changes is 999. This parameter permits the
establishment of two concepts, which are evaluated separately:
the change of position in the box and the valid response; this last
must be understood to be a set of changes (that can have a
unitary value).
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4.1.2.The Inter Trial Interval (ITI)

This is the period between the beginning of a trial and the
presentation of the acoustic and/or visual stimuli. The length of
this period (hh:mm:ss) can remain constant throughout the trials
or vary from one trial to another in a random way, accordingly to
those state by the parameters described below.

[nter Trial Interal
Diuration

f* Fived |00:300 ¥

" Random

Mean [zec) an =
Deviation (%] (50 =

Draar
f* Opened [ Clozed

Feszet if answer?
[ Yes [« Mo

=  Duration

Allow to establish the length of ITI. If the "Fixed" option is
selected, the ITI duration will be always the same (those
corresponding to the value currently in the hh:mm:ss window).
If the "Random" option is selected, the duration of each ITI will
be different, varying according to the settings of the "Mean" and
"%" windows.

When setting the duration as "Random”, it is necessary to define
the Mean duration (sec) and its maximum deviation (%). In this
mode, the ITI of all the trials will have an average equal to the
defined Mean and with extreme values above or below the lower
and upper limits respectively. The probability of the occurrence
of any of the values in the valid interval is the same, so that a
uniform and not normalized distribution (not Gaussian) is
obtained.

= Door status

Allow to establish the status of the guillotine door (open/closed)
at the beginning of the ITI.

= Reset if Answer?

Select for the effect of a correct answer detected during this
period. If "Yes" is active, the answer will produce the reset of the
current trial and the beginning of a new one. If "No" is selected,
the answers produced during this period will be recorded but it
will have no consequences on the development of the current
trial.

A response produced in this period is called “anticipation
response” (also “superstitious response”).
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4.1.3.Wait Stimuli

This section establishes the conditions for transition to the
stimulus, once finished the ITI.

Wt ait Stiruli
W it

[ Mohe

" Left zide

" Right zide

..............................

[ Length bax.

00:000 =

Wait

Let us fix that will happen in the cage to get through to stimuli.
In a classic active avoidance protocol, status is “None”. In
other cases, it is expected that the subject is in either side or
that side effect a change, the maximum waiting time specified
in [Length Max] configuration.

Length Max

Set the maximum time the system waits for the selected
condition to be met in the previous point (Wait). If the option
is selected, then wait a maximum time selected, or if selected,
will wait all the time that the selected condition is met.

4.1.4.Conditioned stimuli

In this section, the parameters affecting the conditioned stimulus

are defined:
Conditiohed S5 timuli
Latency [iuration
00:00.0 = 00:100 ¥
Rezet if answer? Stirnuli
[ ez [+ Mo [~ Light ( Sound & Both
Door Door
¢ Opened ¢ Clozed ¢ Opened " Clozed
= Latency

Allow to define the time that passes between the end of the
intertrial period and the beginning of the conditioned stimulus.

Latency - Reset if Answer?

Select for the effect of a correct answer detected during this
period. If "Yes" is active, the answer will produce the reset of
the current trial and the beginning of a new one. If "No" is
selected, the answers produced during this period will be
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recorded but it will have no consequences on the development
of the current trial.

Latency - Door Status

Allow to establish the status of the guillotine door
(open/closed) during the Latency time before the conditioned
stimulus.

Duration
Is the time (hh:mm:ss) during which the conditioned stimulus
is presented.

Dhuration

00100 =

Stirmuli
" Light " Sound  Both

Droor
(* [pened " Clogzed

Duration - Stimuli

Allow to define the element(s) forming part of the conditioned
stimuli (light, sound or both), according to the active button.

Duration - Door Status

Allow to establish the status of the guillotine door
(open/closed) at the beginning of the presentation of the
conditioned stimuli.

4.1.5.Unconditioned stimulus

Set for the values of the different parameters defining the
unconditioned stimuli (electric shock). See next page for the
appearance of this part of the definition.

Uncanditioned Stimulus
Latency Diuration

i joann 3| ooinn 2

Door
{» Opened (" Clozed

Mull responzes latency

00050 =

Latency

Allow to define the time that passes between the end of the
intertrial period and the beginning of the presentation of the
electric shock.

USD - Unconditioned stimulus duration.

The shock remains active during that period.
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NRL - Null responses latency.

This is the maximum period in which the program waits for the
appearance of a valid escape response. Its maximum length is
the shock duration (in this case, ALL the responses emitted
during its presentation are considered valid escape
responses); the minimum is zero, in which case there are not
any escape responses that can be considered valid. The escape
responses that are produced after the escape response latency
has elapsed are considered “null” responses.

Door Status

Allow to establish the status of the guillotine door
(open/closed) at the beginning of the presentation of the
conditioned stimuli.

4.1.6.Trial repetitions

This is the number of times that the ITI-USL-USD sequence must

be carried out during an experimental session.
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4.2. Timing a schedule

The following is a scheme of the temporal parameters forming
the definition of an experimental schedule. It is important to note
certain inherent limitations to such temporal relations.

[ ] Intertrial interval duration
:| Lnconditioned stimuli latency

:| Conditioned stimulus duration
- Lnconditioned stimuli duration

In the first case (a), the length of the unconditioned stimuli
latency and the duration of the unconditioned stimulus are the
same. This makes the unconditioned stimuli presentation occur
once the conditioned stimulus is over.

In the second (b), the duration of the conditioned stimulus equals
the unconditioned stimuli latency plus the unconditioned stimulus
duration, making the shock to be superposed with the
light/sound.

In the third (c), the duration of the conditioned stimulus and the
latency of the unconditioned stimuli are zero. As a result, an
unannounced shock is presented at ITI intervals.

If the duration of the conditioned stimulus is longer than the
latency of the unconditioned stimulus plus the duration of the
conditioned stimulus, an uncommon situation arises, as the
conditioned stimulus will be activated even after the stopping of
the shock.

In general, this procedure to define a schedule allows for a very
high degree of flexibility. Some "uncommon" situations (such as
those described in the precedent paragraph) are advised.
Nevertheless, the main responsibility of the coherence of the
schedule's definition is entirely in the hands of the user.
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4.3. Example of schedule for active and passive
avoidance paradigms

The SHUTAVOID Software has been built to allow configuration of
both active and passive avoidance experiments.

Both active and passive avoidance are fear-motivated tests of
learning and memory that are classically used in experimental
subjects such as rat and mice.

A wide variety of protocols has been reported in the literature
depending on the experimental subject specie, strain, laboratory,
aim of the study etc. Here, are given two examples of protocols
and the corresponding schedule configuration with SHUTAVOID.

4.3.1.Active avoidance

Exploration
(10 min)

D

X

Ul

Conditioning protocol X 100

VI s

Intertrial (30s)

Light +

*@ Light (5s) Shock (25s)

&

<§i

viif

(U (- bl
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Example for mice: Briefly, the test is performed in a shuttle
avoidance apparatus. The experimental subjects are first allowed
to explore the box for 10 minutes. They then receive 100 trials
per day for 5 consecutive days, a total of 500 trials with an inter-
trial interval of 30 sec. In each trial, the experimental subject will
be presented to a conditioned stimulus and an unconditional
stimulus. The conditioned stimulus (CS) consisted of a signal light
for 30 seconds (may also be a sound or both), preceding the
unconditioned stimulus (US; continuous electric stimulation
through the grid floor; duration: 25 seconds) for 5 seconds. For
the US, mild electric stimulation has to be carefully chosen to
minimize the occurrence of freezing (for mice, around 0.2 mA).
Both CS and US are terminated when the experimental subject
ran to the other side of the apparatus. Are evaluated the number
of Conditioned responses, Unconditioned response and Null
response (see next figure).

In SHUTAVOID, [Schedule] option has to be selected in the Menu
and configured as follow:

B4 Schedules Management: @gl
Schedule
General 1 3
Exploration Time Ratio for Anaver
Schedule Mame: | Active hd 10000 & 1 A
Inter Trial Interval Conditioned Stimul
Duratior Wait Stimul 5 Latency Duration
+ Fived |00:300 % Wat [ono00 4] [o0:300 %]
4 & e * Mone Reset if anzwer? Stirnuli
ancom  Left side Yes  No @ Light (" Sound C Bath
~>  Meangses) [0 3] Rightside - —
Deviation (] |50 = " Change side (+ Opened ™ Closed + Opened (™ Closed
Door r
# Opened  Closed oo =] Unconditioned Stimulus
Latency Duration 7
Rieset if answer? - -
00:050 00:250 =
I Yes + Mo
Door
" Opened ¢ Closed
Mull respanzes latency
05150 =
Number of trials/session
L 8 100 =

1. General

Name the protocol (example: “Active”).

General

Schedule Mame: | Active % -

2. Exploration time

In the example, the value for [Exploration time] is 10 min.

E=plaration Time

10:00,0 [ =

www.panlab.com


http://www.panlab.co/

3. Ratio for Answer

The change of compartment of the subject has to be
considered as response. The [Ratio for Answer] is 1.

R atio for Answer

ﬁgl

= The Inter Trial Interval Duration is of 30s.

4. Inter Trial Interval

= During the exploration period, the door should be [Open]
selected.

= Reset if answer has to remain unselected [No]

[nter Trial ntereal
Druration

v Figed |00:30,0 =

[ Handom

M ean [zec) ] [
Deviation (%] (50 &

Dioor
f« Opened ©  Clozed

Fezet if answer?
[ Yes f+ Mo

s

5. Wait Stimuli

The Wait Stimulus option is not used in the active avoidance
paradigm. [None] has to be selected.

Whait Skirmul

W ait

[+ Mone
ﬂf‘“ Left zide
" Right zide
" Change side

-

o000 2
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6. Conditioned Stimuli
* The Latency is set at 0 sec.

= Select [No] option for “Reset if answer?”

Conditioned Stimuli

Latency Druration

00000 i& 00300 ¥

Reset if answer? Stirnuli

£ Yes  f* Mo &+ Light (" Sound  Bath
Croar Craor

fe Opened " Clozed (o' Opened " Clozed

= During the latency period, the door should be opened.
= The Duration of the Conditioned stimuli (Light) is 30 sec.

The door has to remain Opened during the Conditioned
stimuli.

7. Unconditioned Stimulus

= As unconditioned stimulus, the experimental subject

receives an electrical shock (Latency = 5 seconds, Duration
= 25 seconds).

= The Door has to remain Opened

Unconditioned Stimulus
Latency Diuration

| noe05.0 4"\\% | 00:25.0 %‘%

Door
+ Opened ¢ Clozed

Mull rezponges latency

00:15.0 ‘%

In our example, if the experimental subject does not
change of compartment within 10 seconds after receiving
shock, (e.g. 15 s after light ON), the response is “Null”. The
Null response latency is then of 15s.

8. Number of trials/session

100 trials are performed for each experimental subject
(=100).

Murnber of trials/seszion

100 ‘1_:

= Save the protocol by pressing [Yes] button.

9P Schedule Active has changed.
] Do wou wank ko save changes?
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4.3.2.Passive avoidance

Exploratory Time  Open door
= 30s

o ’ LATENCY
Z ()] LS
= V2. Va0
O Close door
=
()
Z

Electrical shock
8 Latency=2s Animal

Duration=10s removing

" % ’ Home cage

»

/ /////g/

LATENCY 2

,%%/%%A%w

[MEMORY_

= LATENCY 2 > LATENCY 1 ]
parameter

Example for mice (see also next figure): Originally, the apparatus
consists of a large, white-painted illuminated compartment and a
small, black-painted dark compartment separated by a guillotine
gate, but the experiments can also be performed by using a
shuttle box. The test consists in two phases: a Conditioning phase
followed by a Test phase. During the Conditioning phase (one
trial), the experimental subject is placed in the illuminated
compartment and allowed to explore it for 30 seconds, leaving
the guillotine gate closed (Exploration period). At the end of the
exploration time, the guillotine gate is opened and the time
elapsed before entering into the black chamber is recorded. If the
experimental subject did not enter in the black compartment
before a defined time (Cut-off latency = 90 seconds), the
experiment is aborted and the experimental subject eliminated
from the experiment. As soon as the experimental subject enters
into the dark compartment, the guillotine is lowered. After a
latency (generally short, here = 2 seconds), a strong electrical

www.panlab.com


http://www.panlab.co/

/07

|
b

shock (0.8 mA) is given through the grid floor for 10 seconds.
Immediately after receiving the shock, the experimental subject
is removed from the black chamber, returned to its home cage,
and the chamber is thoroughly cleaned.

The test phase is performed 3h (short-term memory) or 24h
(long-term memory) after conditioning. The experimental subject
is placed again in the illuminated/white compartment for some
minutes and the latency between door opening and entry into the
dark compartment is measured. Better memory performance is
indicated by longer latency to enter in the black compartment in
the Test phase than in the Conditioning phase.

In SHUTAVOID, [Schedule] option has to be selected in the Menu
and configured as follow:

I Schedules Management 23]
Schedule 2
E— 3
Exploration Time Ratio for Answer
Schedule Name: [Passive <1 [ozoon 2 T =

Intet Trial Interval Condiioned Stimuli

ST 5 Latency 6 Duralion
 Fixed | 00:300 % Wait 00:000 = 00001 =
© Hone Fesetil answer? Stimul

o REAGED  Leftside CYes 5 No (& Licht  Sound (" Both

> Meanfseel {30 5| — " Rightside st Daor
Deviston ) [50 3]  Change side £ Dpened & Clased ¢ Opened & Closed
Doar [ Length Max.
" Dpened (+ Closed oA = Uncondiioned Stimulus
Latency Duration 7
Fleset f answer ? = =~
00020 0100 3
CiYes & MNo
Door
¢ Dpened & Closed
Hul respanses latency
00000 =
Mumber of tisls/session
—— g3

1. General

Name the protocol (example: “passive”).

General

Schedule Mame: | Passive l% -

2. Exploration time

In our example, the Exploration time (=30s) will be entered in
section 4. (Inter Trial-Interval)

Explaration Time

00:00.0 f

When the experimental subject changes of compartment has
to be considered as response. The Ratio for Answer is then =1.

3. Ratio for Answer

Fratio for Angwer

3
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= The Inter Trial Interval Duration can be used as
exploratory time. The time of exploration is fixed (=30s).

4. Inter Trial Interval

= During the exploration period, the door should be closed.

= The selection of "No” or “Yes” in the Reset if answer is
not important. As the door is closed, the experimental
subject can't change of compartment. So, no answer can
occur during the Inter Trial Interval.

Inter Trial Inkersal
Druration

ﬁl}::i%d 00200 = |

" Random

tean [zec] |3EI -
Deviation (%] |50 %

Door
[ Opened [+ Clozed

Reset if answer?
[ Yes f+ Mo

5. Wait Stimuli

= When the exploration period is finished, a stopwatch will
count the latency until an answer occurs. In our
experiment, an answer corresponds to the experimental
subject’s change of compartment (Change side).

= When the program enters in the Wait stimuli, the door will
open automatically.

W ait Skirmul
LT
" Mone
" Left side

1 | T Fight zide
f* Change side

s

[v Length bas.

ﬂ 20,0 ‘i

= A Length Max is chosen as cut-off time (90s). If
experimental subject did not change of compartment
before this time, the experiment will automatically stop.

6. Conditioned Stimuli

= The Duration of 100msec was chosen in the Conditioned
stimuli to allow the closing of the door once the
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experimental subject had entered in the black
compartment (Closed).

There are no conditioned Stimuli in our experiment. As the

passive box did not have any light or sound, no stimuli will
be received.

Conditioned Stirnuli

Latency [iuration
00:000 = 00:001 =
Rezet if answer? Stirnuli

[ Yez [+ Nao f« Light ¢ Sound (" Both

Door Door
" Opened &+ Clozed " Opened (+ Clozed

7. Unconditioned Stimulus

As unconditioned stimulus, the experimental subject will
receive an electrical shock (Latency =2s, Duration =10s).

= The Door has to remain closed.

The Null response latency option is not used in the passive
avoidance protocol.

Uncanditioned Stimulus

Latency Diuration
02,0 4‘% |00-10,0 %
Cioor

(" Opened i+ Clozed

Mull responzes latency

00000 =

8. Number of trials/session

Only one trial is performed for each experimental subject

(=1).

Mumnber aof tialssession
3
Save the protocol by pressing OK.

Confirm E|

9 Schedule Passive has changed,
o Do wou want to save changes?
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Communicakions, .,

Checking bo. ..

Yoked procedure. ..

5. Setting up the system

By clicking [Setup] option, it is possible to configure the
communications with the boxes, verify the correct functionality of
the full system, to fix the working mode of the boxes and to
establish the paths for the main files to be used when carrying
out experiments.

User paths. ..
5.1. Setting up communication ports
The communication between computer and box is made through
a serial port. This connection must be configured before starting
the data acquisition the first time. To do so please see picture
below:
= Select [Setup - Device connection...] menu option
Schedule | Setup | Run  Analysis Exit Help
Devices connection...
Box checking tool...
Yoked configuration..,
User paths...
= In the “Boxes definition” window, press the “USE REAL
CONNECTED BOXES” button.
» In the incoming window, select a free COM port available.
Devices
Find boxes | Connection progress |
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After selecting the COM port, you can make a test to be sure
that the connection between the computer and the box is ok
by pressing [Find boxes] button. You will see the picture
below:

Connection with the devices rz|

Serial port: COMI. Free =

Found Boxes

Port |Devices

1 SHUTTLE BOX

2 SHUTTLE BOX

3 SHUTTLE BOX

4 SHUTTLE BOX

Details Find boxes

W 0K |

If you press [Details] button, you will see the connection
details (see picture below):

I Connection Progress

Action & Status :

Opening serial port COM1 A
Connecting the devices

Feceiving of device n® 1: SHUTTLE BOX M:12%:1.12 5:1234412

Feceiving of device n? 2 SHUTTLE BOX M:12%:1.12 51234412

Receiving of device n® 3 SHUTTLE BOX M:12%:1.12 5:1234412

Feceiving of device n? 4: SHUTTLE BOX M:12%:1.12 51234412
Connected - 1 SHUTTLE BOX
Connected - 2 SHUTTLE BOX
Connected - 3 SHUTTLE BOX -
Connected - 4 SHUTTLE B0

J-'L LCloze
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BoxNo.: 1 [not connected)

Vi < >
p @ £

5.2. The checking box

The checking box is a tool designed for the verification of the
correct functioning of the system (see below).

Box checking tool @

Box Mo, ;1

[ Dizcard

1

" Door cloze with "1
f+ Doaor cloge with "'0"

Exit

In the upper part, the box number appears. Using the right/left
arrows, it is possible to select all the cages from the 1 up to the
8. If the "Not present" button appears checked, this means that
the software is unable to find the respective box (see left below).
If the box is present, the rest of the buttons appear as active and
the box can be verified.

It is not possible to begin the verification without an object being
present in the grids of the cage. Choose some adequate object
(with a weight comparable to those of your experimental
subjects) and place it into one of the sides of the box.

Doing this, the red led of the corresponding side in the Shuttle
Box should shine and the checking panel of the software must
also show the active side (by a black rat). When displacing the
"rat" from one side to the other, this must be reflected
consistently both in the software and in the shuttle.

By pressing the corresponding buttons, the light, sound and
shock must be activated and remain active till inactivated by
pressing the buttons again. The door button must be pressing (or
pressing the door itself); cause the door to open or close.

If some of these functions are not carried out correctly, a
malfunction should be suspected. The wiring should be checked;
if the problem still subsists, the technical service should be called.
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5.3. Yoked procedure

SHUTAVOID is capable of executing a protocol in yoked so without
making any changes in wiring cages, only has to set the role of
the cages.

Yoked Configuration g|
Box NO Role |Related Box |
1 Master 2z
2 Slave 1

1]

Independent ™

s

oo

Independent

)

Independent

=]

Independent

x Cancel

Cages must be operational and that the dialogue of "Yoked
configuration" cages are only detected and the user has
configured to use them (the Discard unmarked Checking box
dialogue).

A cage can have the following roles:
» Independent

In this way the cage running a protocol without affecting
another cage and without it being affected by another.

= Master

The cage is running the protocol to be assigned without being
affected by another cage, but if your cage affecting related (a
slave). All stimuli received master's cage, also presented in the
cage slave.

=  Slave

The cage is a cage-related Master. All stimuli presented in the
cage master, also presented in the slave, but that the behavior
of the slave to anything affecting the evolution of the protocol.

To determine the role of a cage as master or slave, there must
be cages with the role of independent, so that the first
independent cage becomes the related cage.
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To change the cage connected to a master or slave, press under
"Related Box" in this cage, and leave all the cages independent,
plus the current relationship.

Yoked Configuration E|
Box N? Role |Related Box
1 Master z
2 Slave 1 -
3 Independent 3
4 Independent z
5 Independent g
b Independent |7
7 Independent g
8 Independent
o 0K X cancel

If any of the cages configured as Master or Slave was not
detected at start-up of the application (or via the Setup option -
Communications - Find boxes) or was discarded by the user via
the Setup option - Checking box, row corresponding to the
related cage displays the text "Not present" or "Discarded" (as
applicable) next to the cage No related (column Related Box).

If any of the cages set in the yoked procedure was not detected
at the start of the application, its related will have the role of
"Independent". If during the screening process is a new cage, it
also has the role of "Independent" by default.

5.4. Defining paths

Selecting the "User paths" option of the "Setup" menu, a window
is open in which the Data and Export paths can be defined. The
[...] buttons can be used for selecting a path from the directory
tree.

File Locations

Experimental Data :
|D:\Mis programasz4Shutdyvoidyy 1. 8.035E jecutable

Export :
|D'\Mis programash Shutdwaidvwl 8 035E jecutable

« 0K ﬂ Lancel
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6. Running an experiment

6.1. Introduction

When running an experiment, it is necessary to remember that
two elements must join: the experimental subject and the
schedule to be carried out by the experimental subject in the
present session. So, when running an experiment, data recording
is always done from one specific experimental subject under the
control of a specific schedule. This is an experimental session.

The program makes no presumption about the real history of the
experimental subject, leaving the control of the experiment
entirely in the hands of the experimenter; the program is limited
in controlling the carrying out of an experimental session by using
a schedule selected by the experimenter.

SHUTAVOID for Windows operates based on the “active" shuttle
boxes, understanding these to be those for whom a set-up of
identification variables of the experimental subject has been
defined.

An important characteristic of SHUTAVOID for Windows is to work
with each box (role independent) or each yoked group (roles
master-slave) independently. That is to say that each one is
controlled independently, from the point of view of timing and
from the point of view of the associated schedule.
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6.2. The running window

When the "Run" option is selected from the main menu, a window
like those shown in the next page is presented. This window
controls the development of an experimental session in the
Shuttle Box. The different parts are:

1. The title line shows the current box number.
= If the role box is independent, only show the box number:

8 Shutile BoxNo. 3 X

= If the role of the box is master or slave, show its box
number, its role and the related box number:

|'§J Shuttle Box No. 1. Master of Box 2 rg|

2. Right/left arrow buttons (top right).

By pressing it is possible to access the rest of the active box,
(those physically present; see [5.1. Checking Box]).

3. Subject identification

It shows the identification of the subject. It also shows a yellow
panel messages to the user, to indicate that you do in this
cage.

#8 Shuttle Box No. 1. Master of Box 2

Box Status

Current Subject
Group Code : 3 ':P QI f Wailing Select Subject

i

Subjectin: [ Rurining Reset
Enter Subject Sl uick Brint
Identification Finizhed )

Exit

Time Contral Schedule:  |Short

Conditioned Stimuli

6 (2 -

0%

Unconditioned Stimuluz

[

=

Current Resilts
Explaration changes: |0 7

Trial | Response | Response Changes
Ne Code Latenc
Y | 1L |waitTime| Lat.CS. | Conds. |unconds.| Null |-

4. Box status

It shows a graphical representation of the state of the cage
where the subject, the stimuli it receives and if the door is
open or closed. In color panels the current state of evolution
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Select Subject

Reszet

Quick Print

E wit

of protocols in the cage is also shown. The status appears
much brighter and intermittent.

Control buttons

With these buttons will control the implementation of protocols
in the cage:

First button: The text of the first button changes depending
on the status of implementation of the protocol:

[Select Subject]: pressing it will enter into a dialogue to
identify subject, protocol and data file of the current cage.

[Start]: When pressed, it waits until the subject is in the
cage to start immediately the carry out of the protocol.

[Stop]: Pause of the protocol in execution.

[Continue]: Resumes execution of the protocol previously
paused.

[Finish]: After the execution of the protocol is expected to
withdraw the subject of the cage or press to proceed with
the data saved the experimental session that has just been
carried out.

[Reset] Terminate the execution of the current protocol,
asking the user.

[Quit Print]: Print the results there so far. These results
appear in the "Current Results" from this screen.

[Exit]: Allows you to exit this screen. If there are cages in
progress, ask for confirmation.

. Time Schedule Control

Displays the selected protocol and the evolution of the test is
running in the cage. It also allows trials to add to the current
protocol.

Current Results

On show the result of the test is running.
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6.3. Carrying out an experimental session

6.3.1.Identifying the experimental subject

When [Select Subject] button is pressed, a window like the shown
below appears.

Shuttle Box No. 3
< >

Subject D : Subject name Schedule Mame : | Active -
Group Code Group identification Sezzion number: |1 %
Experiment Code :  |Esperiment Code [rata File : MHew_1 -

Comments :
Same comments about the subject or session

12 3 4 5 B 7 8B
Frepared W T T T ﬂEancel‘ + Ok

Using this window, the user can enter all the information relative
to the experiment to be developed in the current box. Data
corresponding to the subject ID (name, group, experiment and
comments) are meaning only for the user and serve as headers
in data files.

Data corresponding to the schedule, the session number and the
data file are indispensable for the software:

= Schedule name

Is an unfolding list (to unfold, press the down arrow button at
the right extreme), containing the name of all the available
schedules (as defined in the corresponding section of the
program). Between them, the user should select the schedule
to be used in the current session with the current subject.
For so yoked cage, the cage only master you can choose the
protocol. In the slave cage on shown but cannot be changed.

= Session number

It is a number that corresponds to the index of the current
session for this experimental subject. Even not being an
indispensable data, it is very important for the user to be
aware of this, as it will allow the correct identification of the
sequential order of data coming from different sessions with
the same experimental subject.

= Data file

Allow to select of a file name to be used for the storage of data
generated in the current session. This file is located in the
folder Experiment data set in File Locations window. If an
existent file name is used, data will be appended at the end of
the file. Is the user who should decide the structure of filing (a
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Stark

Put subject in box n®
3

/“7

|
b

file per subject, group, session, etc.), keeping in mind that
several shuttles using the same time could not share a file.

6.3.2.Entering the experimental subject

Once the subject ID has been entered in a given box, the text in
the button changes to “Start” and the rest of data sections
(Current subject, Time control) are updated according to the
information entered in the subject ID window.

Pressing this button informs the experimenter to put the subject
into the cage. For cages so yoked, the displayed message refers
to this cage and its related.

6.3.3.Running the session

Once the experimental subject is entered into the corresponding
box or the two subjects in yoked mode, several changes occur,
as it is shown by the figure in the next page:

* The shuttle box detects the experimental subject and one of
the red LED's in the front panel shines, signaling the position
of the experimental subject into the cage.

» The Box Status section of the window is updated accordingly,
showing the rat in the corresponding panel.

= The Time control section shows the timing of the schedule,
with the current time shown on the left side and with the
percentile development show by the bars.

= The "Select Subject" button changes to "Stop".

» The "Waiting" button is turned off and the "Running" button
begins to shine, indicating that the session is on.

Each time a trial is completed, the corresponding row in the
"Current Results" section is updated, indicating the type of
response observed ("R. Code"), their latency ("Res. Latency")
and the period during which the response was obtained. In yoked
mode, the response observed in the slave box always is empty
and the changes of side are recorded in the column corresponding
at the time in with happened.

www.panlab.com


http://www.panlab.co/

Example for active avoidance paradigm:

& Shuttle Box No. 3

Current Subject Box Status

Time Control Schedule:  |Active

Conditioned Stimul

Group Code @ |Group identificatio ':P QI / “wialting
SubjectID:  |Subject name Running

I Stopped

g Finished

Duration

Exploration Time Inter-Trial-Interval

6000 B00.0 105 300

Unconditioned Stimuluzs

Trials

0% |xal 0%
0.0 300
Latency Diuration
0% =al 0%
0o 50 0o 250

7 100 [ Add. &1 tials
Current Resits

Explaration changes: |3

Trial | Response | Response Changes ~
Ne Code Latency P
LTI |Wait.Time| Lat.C.S. | Cond.S. |UncondsS. Null

1 MNane 0,0 0 0,0 0 0 ] 0
2 Hul 23,0 z 0,0 il il i 1
3 Uncond. 3,0 0 0,0 0 0 1 0
4 Condit, 1,6 o 0,0 o 1 0 o
5 Mane 0,0 0 0,0 0 0 ] 0 e

Example for passive avoidance paradigm:

& Shuttle Box No. 4

Current Subject Box Status
Group Code ;. |Group Identificatio ':P QI f W ailting
Subject 1D |Subject name Rurining

Remove the subject I ! Stopped

from box n® 4 Finished

Time Control Schedule:  |Passive

Conditioned Stimul

Exploration Time

Inter-Triakl nterval it Shimuli

Unconditioned Stimul
Latency

7.7 800

lus
Duration

[ Add.. &1 trials
Current Results

Explaration changes: |0

Trial | Response | Response Changes
Ne Code Latency

LT.L Wait.Time | Lat.C.S5. | Cond.S.

Uncond.S. Null

1 Mone 0,0 i 7,7 i i

0 o
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Table I show the way in which the response type is determined.

they are detected.

Table 1. Types of responses, according to the moment in which

Type of response

Moment in which they are detected

Anticipation

The response has been produced during
the intertrial interval. It could be that these
responses are impossible, as occurs when
the experimenter has selected, in the
experimental Schedule, that trial RESET
does not exist if a response is produced
during this period.

Conditioned or
avoidance

The response has occurred during the
presentation of the conditioned stimulus,
but before beginning the presentation of
the unconditioned stimulus

Unconditioned or
escape

Response produced during shock
presentation but before finishing the
latency response period defined in the
experimental Schedule.

Null response

Response produced during the
presentation of the unconditioned
stimulus, but once the period of null
latency responses established in the
Schedule has been finalized. It can happen
that these responses are impossible, as
occurs when the experimenter has
established that the null response latency
is the same as the duration of the
unconditioned stimulus.

Conditioned Stimuli

Wait Stimuli No response has occurred during the “"Wait
stimuli” and it is configured with a Length
max.

Latency The response has been produced during

the “Latency conditioned Stimuli” and it is
configured with a “Reset if answer”.

None

No response has occurred during all the
trial.

In the passive avoidance paradigm, the latency of entry to the
black compartment is given in the column Wait T.

In any case, the program registers, independently, the changes
in position and the responses and gives information about the
moment in which each one has occurred.
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Stop

Continue

6.4. Stopping a trial

Once a session has begun it is possible to stop it as often as
wanted (to resolve unseen problems that can affect it), by
pressing the "Stop" button. However, from the timing control,
considered as part of the Schedule, in a way that the session is
restarted at the same point at which it was interrupted,
independently of the length of the interruption.

The interruption of the work only affects the working box (and
their related, in yoked mode); the remaining active boxes (if
there are any) continue the session without being affected.

It is possible to opt for resume by pressing the same button (now
with the text "Continue") again or aborting the work definitively
(by pressing the "Reset" button), with a box whose work is
interrupted. In the latter case, the session is not finished and the
results obtained only correspond to the part of the session that
has been completed.
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6.5. Changing the number of trials forming a session

At any time during the development of an experimental session,
new trials can be added in an independent or master box (the
new trials will be appended at the end of the session).

Time Control Schedule:  |Active

Conditioned Stirmuli
Duration
0% =l =3
0.0 300

Exploration Time

Unconditioned Stimulus

EDO.0 6000 Latency

Diuration

73 102 W Add. [2 %] bials
[Add...] check-button allows enabling the new trials counter in
which the number of trials to be added must be selected. New
trials will be added to the sessions, as they were part of the
current schedule. Nevertheless, the schedule definition will be not
modified accordingly. So, the modification in the number of trials
forming the session will affect only the current session and not
any other being carried out with the same schedule. Newly added
trials are marked with an “a” in the trial column of the “Current
results” window.

New trials can be added at any time before a session is
definitively over (when the experimental subject is removed from
the shuttle box).

At the same time a number of trials are added to the session, the
user can also exclude the results obtained in selected trials from
the data to be evaluated.

Example of result table for active avoidance test:

Current Results

Exploration changes: |3

Trial | Response | Response Changes -
Ne | Code | Latency ™ o \yait.Time| Lat.C5. | CondS. |Unconds.| Null

1 Hane 0,0 il 0,0 0 il il 0

2 Hull 23,0 z 0,0 0 il il 1

3 Uncand. 3,0 il 0,0 0 il 1 0

4 Condit, 1,6 o 0,0 a 1 o a

5 Hane 0,0 il 0,0 0 il il 0 3

Example of result table for passive avoidance test:

Current Results
E sploration changes: |0

Trial | Response | Response Changes
O
N Code | Latency ™ 11 [wait.Time| Lat.C5. | Cond.S. |Unconds.| Nl

1 Hone 0,0 i 7.7 i i i i

A trial is excluded by clicking with the left button of the mouse
upon the corresponding line in the “Current results” window and
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opening the contextual menu by clicking the right button of the
mouse. This operation can be reverted as many times as wanted
just repeating the same procedure. A “d” indicates the trial is
marked as deleted.

Current Results

E=ploration changes: |3

Trial | Response | Response Changes -
Ne | Code | latency ™ IwaitTime| Lat.C.S. | CondS. |Unconds.| Mull

1d  |None 0,0 0 0,0 ] il il il

2 Hull 23,0 z 0,0 ] il il 1

3 [uncor [ Exclude 0 0,0 o o 1 o

4 Cond|  Quick Print 1] 0,0 1] 1 o o

5 Hane 0,0 0 0,0 ] il il il 3

Data corresponding to an excluded trial is not eliminated from
data files. When analyzing data, the excluded trials are included
in the printouts but not considered in the numeric calculations.

6.6. End of Session

Once all the trials programmed in an experimental Schedule in
an active box are finished, the results obtained are filed in the
working drive & directory. The current box will be no longer
available (this is indicated by the expression "Finish" in the
column corresponding to State), unless the subject is removed of
the box or the “Finish” button pressed. In yoked mode, the
subjects of both boxes (master & slave) must be removed.

Current Subject Eox Status —im
Group Code ;| Group identificatio ':P QI / W aiting Finish
Subject 1D ;| Subject name Runhing B
Remove the subject I Sl Quick Print
from box n* 3 ! Finished =
wit

Data files can be recognized by the extension “scd” and it cannot
be read nor modified directly. By using the options provided in
the “Analysis” option, it is possible to re-open data files and
generate ASCII-coded files with results from sessions as many
times as necessary.

www.panlab.com


http://www.panlab.co/

7. The Analysis window

analysis

At any time, data of the current or any other session can be
Settings... acceded by selecting the "Analysis" option. When selected, a
menu allows for the selection either of data from one of the active

lal
pox L shuttle boxes or from any other data files. A “Settings” option
B M® 2., ' : - .
T allows for the configuration of the analysis to be carried out.
Biox M© 4., . .
Box Mo 5., 7.1. Analysis settings
pox Nz B When this option is selected, a window like those shown below is
B h® 2. presented.
Box N2 &...
Open... i Analysis settings E][E|E|

[w Baw Data

[v Include codes

v Tabular Dats

T
Coverage:

" Complete session

f+ Split zezzion each... Ok

5 | trials

Cancel

= Raw data

This option forces the analysis to include raw data as it is
described in section 6.2 of this manual. When the “Include
codes” option is also checked, the raw data file will also include
a list of the meaning of the codes used by these files to store
the different events.

= Tabular data

This option forces the analysis to include tabular data, as
described in the section 6.2 in this manual. The coverage
allows for the selection of the way in which data is totaled. If
“"Complete session” is selected, tabular data will present a list
of all the trials and a final summary at the end of the session.
If the “Split session each...” is selected, tabular data will be
presented as described on “Complete session”, but partial
summary will be also generated at each “n” trials (*n” being
the number selected at the spin edit box).

The output obtained in the remaining options of the analysis will
depend on the selection carried out in the “Analysis/Settings”.
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7.2. Raw data files

These files, which are recognized by their "RAW" extension,
contain sequentially codified information about ALL the events
produced throughout the development of the experimental
session and the time of occurrence of each one. The code used
for recording events is that reflected in Table II.

Table II. Code of events used by the SHUTAVOID for
Windows program in the "RAW" original data files

Code |Description

0 Session begins

1 ITI begins

2 Conditioned stimulus begins

3 Unconditioned stimulus begins
4 Change of position of experimental subject
5 Emission of valid response

7 ITI ends

9 Unconditioned stimulus ends
10 Interruption begins

11 Interruption ends

12 End of experimental session
13 Exploration ends

15 Wait Stimuli begins

16 Wait Stimuli ends

23 Latency conditioned stimuli begin
24 Latency conditioned stimuli end
25 Exploration begins

26 Trial begins

27 Trial ends

28 Conditioned stimuli begin

29 Conditioned stimuli end
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30

Latency unconditioned stimuli begin

31

Latency unconditioned stimuli end

The aim of these files is, on the one hand, to permit data access,
making other forms of analysis distinct to those given by the
program possible. On the other hand, these files permit the
checking of the correct operation of the program, because in
them the beginning and ending of each of the different periods
that make up the trials are reflected. A sample of the aspect of
the data window with raw data is shown below.

.|
P4 Data d

Experiment
Subject
Group
Session
Date

Time
Schedule
Eox Nuwmber
Comments

25
4

ISR TINT, T N -]

PRER

SR

Experiment Code
Subject name

Group Identification
1

10/02/2010

15:26:33

Test_Fva

4

Test events with Wait3timuli
Code Time [sec)
[u} 3474557993, 2

0,0

P =R R AR U ORI
10 DM BN OO oo

L
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7.3. Tabular data files

Apart from the data contained in the file already mentioned in the
previous section, the program elaborates an additional file, in
which the information for each trial that forms the experimental
session is summarized.

b Data dows Box 4 eD programa Avoid §.0 ecutableiNe da m|
2 B4 i
Group : Group Identification ~
Session : 1
Date : 10/02/2010
Time : 18:26:33
Schedule : Test_Fvz
Box Nunber : 4
Comments :
Test events with WaitStimuli
Changes in Exploration Time: 4
ITL Wait Lat.Condt. Condit. Uncond. Hull
Trial R.Code Chan. Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat.
1 intici. 1 4,0 0 - 0 e 0 - 0 e 0 -
2 intiei. 1 7.6 o 0o - o 0o - o
3 Lat.C§ 0 1 4,4 1 7,4 o - 0 - o
4 Uait §. 0 —e——e 0 e L 0 - 0 e 0 -
s Uneond. 0 —-——— 1 5,6 0o - o 1 3,8 o
[s1 z 5.8 2 5,0 1 7,4 0 - 1 3,8 0 -
ITL Tait Lat.Condt. Condit. Uncond. Hull
Trial R.Code Chan. Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat.
6 Vait . 0 —--—- 0 - 0 - 0 - 0 - 0 -
7 Hull 0o - 1 6,8 0o - o 0o - 1 9,1
& vait §. 0 —-——— o 0o - o 0o - o
] Uncond. 0@ —--—- 1 1,3 0 - 0 - 1 0,3 0 -
10 Lat.cs 0o - 1 3,9 1 2,8 o 0o o
[s1 0 - 3 4,0 1 z,8 LI 1 a3 1 a,1
ITL wair Lat.Condt. Condit. Uncond. Hull
Chan.  Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat. Chan.  Lat.
TOTAL  [10] z 5,8 5 4,4 z 5,1 0 - z z,0 1 9,1
~
< >

This file contains a heading in which the data about the
identification of the experimental subject, just as they were typed
when the experiment was carried out, the date and hour and the
name of the experimental Schedule under which the session was
developed is included.

After that, as many data lines as trials in the experimental session
are presented. Each of these lines contains the information
specified in Table III (see figure 8).

Table III. Information contained in the ".DAT" results file.

Column code |Contents

Trial Current trial number

R.Code Code of the type of response recorded (see
table I)

ITI The number of changes of position detected

Chan. during the inter trial intervals.

ITI Response latency (in seconds) in the inter trial

Lat. intervals

Wait The number of changes of position detected

Chan. during the Wait Stimuli.
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Wait Time of the first change of position in the Wait

Lat. Stimuli period.

Lat.Condt. The number of changes of position detected

Chan. during the Latency Conditioned Stimuli.

Lat.Condt. Time of the first change of position in the

Lat. latency of conditioned stimuli period.

Condt. The number of changes of position detected

Chan. during the presentation of the conditioned
stimulus and before the presentation of the
unconditioned stimulus.

Condt. Time of the first change of position in the

Lat. conditioned stimuli period.

Uncond The number of changes of position recorded

Chan. during shock presentation and before finishing
the latency of null responses.

Uncond Time of the first change of position in the

Lat. unconditioned stimuli period.

Null The number of changes of position detected

Chan. during the presentation of the unconditioned
stimulus but after the null responses latency
has finished.

Null Time of the first change of position detected

Lat. during the presentation of the unconditioned

stimulus but after the null responses latency
has finished.
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8. Appendix A — Validation procedure

SHUTAVOID has been checked for the accuracy in the timing of
the different parameters as well as in the detection of the external
signals (mainly the change in the position of the experimental
subject within the shuttle box).

PC N° 1
Running Interface
Shuttle8 LE 60.400
PC N° 2

Generating
answers
PC N° 3

Recording PowerlLab
events 8/SP

The following is the structure of the validation set-up:

Three PC computers are interconnected as the diagram shows it.
Computer 1 is running SHUTAVOID and thus generates output
according to a pre-defined protocol. The output from the program
is addressed to the LE 60.400 interface and computer 3 picks it
up. In computer 2 a specially tailored program generates
“answers” at defined intervals. The answers mimic those
produced by the experimental subject when moves from one side
to the other of the shuttle box. Responses are presented in the
LE 60.400 interface (to be detected by SHUTAVOID); SHUTAVOID
generates a signal, also sends through the interface to the
computer 3, when the response is detected. Responses generated
in computer 2 are also sent to the computer 3.

Computer 3 records, using a PowerLab 8/SP (from
ADInstruments, Sydney) run with Chart, the output from the LE
60.400 interface and from the computer 2. Each output line in
the interface is addressed to a different input channel in
PowerLab, thus allowing studying the duration of each one of
them and the delays in changing the status of the outputs (light
ON/OFF, sound ON/OFF, shock ON/OFF). As PowerlLab also
receives the answer when generated by computer 2 and when
detected by SHUTAVOID, the delay of SHUTAVOID in detecting
the response and in “react” according to the schedule can be also
studied.

Timing accuracy

The following graph shows the transition between the end of the
ITI (upper) and the beginning of the presentation of Light +
sound (lower, inverted logic).
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Note the synchronization between the offset of the ITI and the
onset of CS. The transition time is 0.001 sec.

$ETS rerd

The graph above shows the offset of the CS (upper) and the onset
of the UCS (lower). Again, both are perfectly synchronous and
with a transition time of 0.001 sec.

The following graph shows the onset and offset of one ITI, and
the CS and UCS presentation.

Programmed duration is 5 sec each, exactly the values obtained
from the graph.

The graph above shows the “answers” generation in PC2 (upper)
and the detection by SHUTAVOID (below). There is an exact
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synchronism between both, showing that the delay in detecting
external signal is almost negligible.

In the next graph, a partial trial is shown. At the beginning of the
chart, we can see that the CS is being presented (trace n°1), as
the previous ITI was over (trace n° 3) and the UCS is off (trace
no° 2). The subject answers should appear at the trace n° 4.

After some seconds (the CS is shown only partially), the CS
presentation ends (SHUTAVOID achieves the programmed
duration, see a). Immediately, begins the presentation of the UCS
(at b). About 3.5 seconds after the beginning of the UCS
presentation, a response occurs (see c). This makes the UCS stop
(see d) and a new trial to begin (as it is shown by the beginning
of a new ITI (see e).

The resulting data file, with ms-precision, is compared with the
corresponding "raw" file generated by SHUTAVOID, looking for
the coherence between data in this file and real occurrence of
events, as recorded in the external data file.

From this analysis we have seen that timing of events with
SHUTAVOID (Windows version) is very accurate; the difference
between programmed and actual time-period is always less than
10 ms.
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9. Contact Information

We are available to help you with your questions and concerns. Should you hit a
roadblock or need some additional training, please feel free to visit the HBIO
Behavioral Support Center at https://support.behavior.hbiosci.com to find
articles and helpful information in our knowledge base or submit a ticket. We are
happy to help!

PANLAB

Carrer de 'Energia 112
08940 — Cornella de Llobregat
Barcelona - SPAIN

Technical Support

Email: support@panlab.com
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