[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 60641
Scriptwriter Name: Bridget Colvin
Project Page Link: http://www.jove.com/files_upload.php?src=18495553

Title: The Use of Traditional Fear Tests to Evaluate Different Emotional Circuits in Cattle

Authors and Affiliations: Courtney Lynd Daigle1, Amanda J. Hubbard1, and Temple Grandin2

1Animal Behavior & Welfare Laboratory, Department of Animal Science, Texas A&M University 
2Department of Animal Sciences, Colorado State University

Corresponding Author: 
Courtney Lynd Daigle		 
cdaigle@tamu.edu 

Email addresses for Co-authors: 
a.hubbard@tamu.edu 
Cheryl.miller@colostate.edu 

 


Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1.1., 2.3.1., 3.1.1., 4.1.2., 4.1.3., 4.2.1., 5.2.2., 5.3.1., 6.2.1., 6.3.2., 6.4.1., 7.1.1., 7.1.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success?
5.1., 5.2. Hardest part about this is building the arenas, moving the animals into the arena, and decoding the video.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Introduction of Demonstrator (Said by you on camera):

1.1. Courtney Daigle: Demonstrating the procedure will be Amanda Hubbard, a doctoral student from my laboratory [1][2].  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.1.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.2. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Texas A&M University.	


Section - Protocol 
Videographer: Please capture B-roll of cattle as time allows
2. Test 1: Exit Velocity 
2.1. To test the exit velocity response, place electronic timers in front of a handling chute so that the distance between the starting and stopping points is 1.8 meters [1-TXT].
2.1.1. WIDE: Talent placing timers Videographer: Important step TEXT: Timers start when animal breaks 1st beam and stop when animal breaks 2nd beam

2.2. When the timers are in place, move the cattle through the handling facility [1] and restrain each animal individually in the headgate of the chute for 10 seconds [2]. 

2.2.1. Talent moving cattle through facility
2.2.2. Talent restraining one cow in headgate

2.3. When the animal has been released, use the timers to record the time it takes for the animal to traverse the 1.8 meters out of the chute [1-TXT].

2.3.1. Cow being released/Talent watching timer Videographer: Important step TEXT: Exit velocity = 1.8 m/(time to traverse 1.8 after chute release)

3. Test 2: Chute Score

3.1. To determine the chute score, catch each animal in the headgate of the chute for 10 seconds without applying pressure to its body [1] and observe the animal to score the behavior while being restrained [2] according to the 2019 Beef Improvement Federation Guidelines for Uniform Beef Improvement Programs 9th Edition [3].

3.1.1. WIDE: Talent catching cow in headgate Videographer: Important step
3.1.2. Talent observing cow/shot of cow behavior
3.1.3. LAB MEDIA: Table 2: JoVE Video Editor please emphasize Label column OR no animation

3.2. At the end of the observation period, release the animal from the headgate and chute [1].

3.2.1. Cow being released

4. Test 3: Pen Score 

4.1. To assess the pen score, place five cattle in a 7.3- x 7.3- x 2.4-meter pen [1] and have a single human Observer that is unknown to the cattle enter the pen on foot [2] and close the gate after entering [3].

4.1.1. WIDE: Shot of cattle in pen
4.1.2. Talent entering pen Videographer: Important step
4.1.3. Talent closing the gate Videographer: Important step

4.2. Have the Observer take two steps toward the group of cattle [1] and visually monitor each animal’s behavior in response to the Observer, assigning a behavioral score to each animal within 30 seconds of the Observer entering the pen [2].

4.2.1. Talent taking two steps Videographer: Important step
4.2.2. Other Talent monitoring cows/shot of cows responding to unknown Talent

5. Test 4: Bovine Zero Maze (BZM)

5.1. To perform a bovine zero maze test, first construct a 1.6-meter-wide circular track with a 6.6-meter inner diameter and an 8.2-meter outer diameter [1] and mount video cameras to capture the entire arena [2].

5.1.1. WIDE: Overhead shot (as much as possible) of BZM
5.1.2. Shot of Video camera OR Talent checking/turning on video camera or similar

5.2. When the maze is ready, using low stress handling practices, move a single animal into an open portion of the maze [1] and allow the animal to explore the arena for 10 minutes [2].

5.2.1. Talent leading cow to open portion
5.2.2. Cow exploring maze Videographer: Important step

5.3. At the end of the exploration period, return the animal to its home pen [1] and decode the video recordings for the indicated behaviors [2].

5.3.1. Talent returning cow to pen/leading cow out of maze Videographer: Important step
5.3.2. LAB MEDIA: Table 4 Latency to perform behavior after entering the Bovine Zero Maze portion only

6. Test 5: Individual Startle Test (IST) and Group Startle Test (GST)

6.1. For individual and group startle tests, place umbrellas that can be opened suddenly at the push of a button on opposing sides of the animal pen [1].

6.1.1. WIDE: Talents placing umbrella on opposite sides of pen

6.2. For an individual startle test, using low stress handling practices, move a single animal into the testing arena [1]. For a group startle test, introduce a group of approximately four animals [2].

6.2.1. Talent leading one cow into pen Videographer: Important step
6.2.2. Talent leading cow(s) into pen i.e., 1 cow into pen w/ 3 animals already in pen or multiple cows at once according to common practice

6.3. After the animals have been in the arena for 60 seconds [1], open the two umbrellas simultaneously [2].

6.3.1. Talent(s) checking watch/timer, with cows in pen visible in frame
6.3.2. Talents opening umbrellas Videographer: Important step

6.4. Then leave the animals in the arena for 4 minutes before returning them to their home pens [1] and decode the videos of their behavior according to the table [2].

6.4.1. Shot of cows reacting to umbrellas Videographer: Important step
6.4.2. LAB MEDIA: Table 4 Frequency of behavior performance portion only

7. Test 6: Open Field Test (OFT)

7.1. To perform an open field test, use low stress handling practices to move a single animal to the center of the animal pen [1] and leave the animal alone in the arena for 10 minutes [2] before returning the animal to its home pen [3].

(Videographer Comment: For shots 7.11 – 7.1.3, use parts of test 5) (Editor: I’m unsure if the videographer captured unique shots for this step, because it seems like only shot 7.1.1 could be replaced with footage from test 5, and even then only with shot 6.2.1)

7.1.1. WIDE: Talent leading cow into pen Videographer: Important step
7.1.2. Cow in pen Videographer: Important step
7.1.3. Talent leading cow out of pen/into home pen

7.2. Then decode the videos of the animal’s behavior using the same criteria as for the startle tests [1].

7.2.1. Talent at computer/tv, reviewing/scoring animal behavior video, with monitor visible in frame (Videographer Comment: To be provided by author)


Section – Results
8. Results: Representative Behavioral Responses of Cattle to a Variety of Fear Test 

8.1. In these representative experiments, the growth rate increased [1] and the exit velocity [2] and pen score decreased [3].

8.1.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize ADG circle
8.1.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize line between ADG circle and Exit Velocity circle and/or add minus sign line between ADG circle and Pen Score circle
8.1.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize line between ADG circle and Pen Score circle and/or add minus sign over line between ADG circle and Pen Score circle

8.2. No relationship was observed between the growth rate and the chute score [1].

8.2.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize ADG and Chute Score circles

8.3. A positive relationship was observed between the pen score and the exit velocity [1].

8.3.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize line between Exit Velocity circle and Pen Score circle and/or add plus sign over line between Exit Velocity circle and Pen Score circle

8.4. No relationship was observed between the chute score and the exit velocity [1] or between the chute and pen scores [2].

8.4.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Chute Score and Exit Velocity circles
8.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize Chute Score and Pen Score circles

8.5. Here behavioral responses while in the bovine zero maze are presented [1].

8.5.1. LAB MEDIA: Table 4: JoVE Video Editor please emphasize top column of behaviors

8.6. The cluster analyses identified three primary clusters in the data [1].

8.6.1. LAB MEDIA: Figure 4: JoVE Video Editor please sequentially emphasize PANIC/SEEKING, RAGE, and FEAR texts

8.7. The number of steps in the Group Startle Test [1] clustered with the growth rate [2] and the exit velocity [3].

8.7.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Steps in the GST 
8.7.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize lines connecting Steps in the GST and Average Daily Gain 
8.7.3. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize lines connecting Steps in the GST and Weaning Exit Velocity 

8.8. The number of steps in the bovine zero maze [1], open field test 2], and individual startle test [3] clustered together [4].

8.8.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Steps in the BZM line
8.8.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Steps in the OFT line
8.8.3. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Steps in the IST line
8.8.4. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize line connecting BZM, OFT, and IST

8.9.  The chute score, however, did not cluster with any of the other variables [1].

8.9.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Chute score line
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