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Title: Using the Activity-Based Anorexia Rodent Model to Study the Neurobiological Basis of Anorexia Nervosa 
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Yes

C.  Which steps of your protocol will viewers benefit most from having filmed?
Videographer: No specific step were indicated, but protocol steps should be easily filmed on shoot date.  -Steven
D.  Will the filming need to take place in multiple locations? Yes, different floors of the same building.
1. Introduction (Schematic Overview and Interview)
A. The Schematic Overview (read by voice talent at JoVE):
An illustrated overview begins the video.  For this section:

1. First READ the instructions in the second part of the questionnaire that was sent out.  

2. Then, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. You may reword the phrases, but please do not add additional steps. 

3. Insert an image of your finished graphic overview below the narrative.

4. Upload the original schematic file through your online submission on the JoVE website.  It should be Adobe Illustrator (preferred) or Powerpoint.  Please keep all layers in the file (do not flatten the file).

NOTE: The schematic should NOT be a flow-chart of text bubbles.  The schematic should also NOT be photographs.  The schematic should be made up of simple cartoons and drawings.  Thanks.
The overall goal of this procedure is to induce activity-based anorexia in adolescent female mice. (Intro)  This is accomplished by first introducing the mice to a running wheel (P1) and for at least three days continuously monitoring their running wheel activity.  (P2)  Next, the mice are put on a restricted schedule of food access (P3) and changes in their voluntary wheel-running are recorded. (P4) Ultimately, this activity-based anorexia model can show that neurobiological changes are associated with changes in an animal’s behavior when given restricted access to food. (P5)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Introductory Interview (said by you on camera -- don’t forget to smile!)  
Below are list of introduction interview statement options.  Please complete a few of these to complement the information provided by the narrative for the schematic overview.   
· Each author who will be in the video should only read one statement.
· It is not necessary for everybody to make a statement.

· You may revise any of the statements as necessary, they are just suggestions.

· Keep each statement to a maximum of three lines of text or it will be edited accordingly.

1.1. Chiye: The implications of this model extend towards the therapy of anorexia nervosa, because it identifies discrete differences in neurochemistry and neuroanatomy that underlie vulnerability to activity-based anorexia.  

1.2. Tara: Though this method can provide insight into anorexia nervosa, it can also be applied to other diseases that have comorbidity with anxiety.

1.3. Yi-Wen: Generally, individuals new to this method will struggle because each animal's vulnerability to activity-based anorexia is highly variable. Thus close monitoring of weight loss, eating and activity are required or animals can perish.
C. The Protocol Section (read by voice talent at JoVE)
1.4. EXTRA TITLE CARD: All procedures described in this protocol are in accordance with the Institutional Animal Care and Use Committee of New York University (Animal Welfare Assurance #A3317-01). NYU is accredited by the Association for Assessment and Accreditation of Laboratory Animal Care International (AAALAC).

2. Preparations
2.1. To begin setting up, put the computer and USB hub in the animal room [2.1.1 - WID], away from running water and foot traffic, yet within transmitter range of the running wheels.  [2.1.2 - MED]

2.1.1. positioning computer in room

2.1.2. view of running wheel cages from position of computer/hub

2.2. Also, use a backup power supply for the computer and USB Hub.

2.2.1. Plugging computer and USB hub into emergency power socket

2.3. Using switches on the hub, set the channel numbers [2.3.1 - CU] to correspond to the channel numbers of all running wheels it will monitor. [2.3.1 - MED]

2.3.1. checking/setting channel numbers on hub

2.3.2. checking/setting channel numbers on wheels

2.4. Now, start the running wheel manager software ... [MED]

2.4.1. starting computer software

2.5. … and confirm that the software recognizes each transmitter.  Each wheel will be listed in the program window under the heading “Wheel Sensors.” The software will automatically give an ID number to each wheel. It may be helpful to note this number on the wheel. [LM]

2.5.1. SCREEN CAPTURE of the program, while each wheel is being checked for transmission as described above

New sentence will go well with the shot of Yi-Wen pointing to the number “16” on a running wheel.
2.6. If a wheel is not recognized, replace the wheel's batteries. [CU]

2.6.1. checking batteries on wheel

2.7. Then, configure the data acquisition parameters as needed for the experiment. [LM]

2.7.1. SCREEN CAPTURE of the program showing parameter configuration

2.8. Next, prepare a cage for each mouse subject with bedding, nestlets, [2.8.1 – CU] free access to water and a running wheel. [2.8.2 – MED]

2.8.1. loading cage with bedding and nestlet

2.8.2. loading wheel into cage and preparing water for cage

2.9. The running wheel must move freely without touching cage walls, food basket or cage top. [CU]

2.9.1. spinning wheel in cage to make sure it moves freely – adjusting position to where it runs free easily, then putting top on the cage

2.10. Also, confirm that the software is updating the wheel counts. [WID]

2.10.1. talent spins wheel and walks over to computer to check the software display
3. Acclimation Phase
3.1. To acclimate the animals [3.1.1 – WID] house each mouse individually in a cage with a running wheel [3.1.2 – MED] and access to about 100 grams of dry food and 50 grams of wet food in the cage. [3.1.3 – CU]

3.1.1. establish talent working with mouse, removing from old home cage

3.1.2. placing mouse in cage with running wheel and wet food [This is the shot with the full wet food container, not the small weigh boat with a wedge of wet food. These shots were confused originally.]
3.1.3. mouse in cage, talent covers cage and adds water and food (to lid)

3.2. In the software, [3.2.1 – MED] begin the data acquisition and storage by selecting “Start Acquisition” from the File menu. Choose the directory to which the data will be saved.  Until stopped, the software will record continuously. [LM]

3.2.1. Establish talent sitting down at computer to work with software

3.2.2. SCREEN CAPTURE of performing software actions described above

3.3. Every day, just before the beginning of the dark phase of the light cycle, [3.3.1 – MED] weigh the animal, weigh wet food, and weigh dry food. [3.3.2 - MED]

3.3.1. weighing mouse

3.3.2. weighing food

3.4. Refill the dry food container if it contains below 50 grams, [3.4.1 - MED] and replace the wet food container if the food dries out or becomes soiled with bedding. [3.4.2 – CU]

3.4.1. replacing dry food

3.4.2. replacing soiled wet food with clean wet food [Again, this is the full wet food container, not a weigh boat with a wedge of wet food.]
3.5. Manually record the wheel count at this same time to back up the digital data. [MED]

3.5.1. checking computer and writing numbers down from it into logbook
4. Food Restriction Phase
4.1. On the first day of food restriction, [4.1.1 – WID] remove all the wet and dry food from the cage at the middle of the light cycle portion of the day. [4.1.2 – MED]

4.1.1. approaching and selecting mouse cage

4.1.2. removing food from cage

4.2. Later, at the onset of the dark-time, record the weight of the animal [3.3.1] and the wheel count. [3.5.1]

4.3. Then, put about 50 grams of dry food in the hopper [4.3.1 – MED] and provide five grams of wet food in a weigh boat. [4.3.2 – MED]

4.3.1. weighing food and putting on cage

4.3.2. weighing wet food and putting it in cage [This is the shot with the small weigh boat with a wedge of wet food.]
4.4. Next, prepare a fresh cage with bedding and nestlets for each animal. [MED]

4.4.1. film as written

4.5. After two hours with the food, transfer the mice to the new cages without food. [MED]

4.5.1. moving mouse, as written

4.6. Transfer a few handfuls of dirty bedding and the running wheel as well. [MED]

4.6.1. transferring wheel and some bedding, as written

4.7. At the end of the food access period, record the weight of the uneaten foods [4.7.1 - MED] and the wheel count.  Repeat this process daily for the duration of the experiment. [4.7.2 – WID]

4.7.1. recording weight of dry food

4.7.2. recording weight of wet food and recording wheel count from computer

4.8. If at any point an animal drops below 75% of its initial weight, remove it from the experiment. [CU]

4.8.1. talent looking over recorded weights and calculating % weight loss for each animal weighed, and writing % weight loss in logbook if possible

4.9. Tara: Other indications of excessive starvation include a hunched posture and inability to move around the cage. The animal may be cold to the touch and fail to eat during the two hours of food access.

4.9.1. Interview with Tara at bench
5. Ending the Experiment
5.1. After three days of food restriction, end the experiment.  Either euthanize the animal [5.1.1 - WID] to harvest tissues or allow the animals to recover for further behavioral testing. [5.1.2 - CU] 

5.1.1. moving mice to cages with food, or providing food to mice without food

5.1.2. hungry mice in cage feeding on food [This is a full container of wet food again.]
5.2. In the software, click the “End Acquisition” option under the File Menu. The data are now saved in a .wls file in the directory chosen at the start of the experiment. [LM]

5.2.1. SCREEN CAPTURE of software action described above

5.3. Remove the running wheels from the cages, and, then, remove their batteries. [MED]

5.3.1. removing a running wheel and removing its batteries

5.4. Recovering animals should be allowed ad libitum access to food. [5.1.2]

5.5. Save all the wheel data [3.2.1] for the experiment in a .wls file in the directory chosen at the start of the experiment. [LM]

5.5.1. SCREEN CAPTURE of software action described above
5.6. Now, export the data to a spreadsheet.  Choose the “Export” option in the File Menu and select the desired .wls files in the “Source Data File” option.  Next, select the start and end date and time, and, finally, select each wheel sensor for export in the Wheel Sensors list.  The data can then be analyzed as needed.  [LM]

5.6.1. SCREEN CAPTURE of software actions described above
6. Approximating ABA in Pubescent Female Mice
6.1. To study the effect of ABA in a similar population to human anorexia nervosa, female adolescent mice were acclimated to the experimental cage at the onset of puberty, at P36.  Food deprivation was started on P40 and their body weight sharply decreased.  Control animals did not have running wheels or food restrictions.

6.1.1. Figure 1

6.2. The starved animals ran excessively after the onset of food restriction.

6.2.1. Figure 2

6.3. Detailed analysis of wheel activity showed a circadian pattern.  Curiously, even during food access, starving animals chose to use the running wheel.

6.3.1. Figure 3

6.4. After food restriction began, some animals showed an increase in activity just prior to the time of feeding, which may be called “food anticipatory activity”.

6.4.1. Figure 4

7. Conclusion 
7.1. Yi-Wen: Once mastered, setting up of cohorts to undergo activity-based anorexia can be achieved in a couple of hours, if it is performed properly.

7.2. Tara: While attempting this procedure, it’s important to remember to record wheel counts manually, at least once per day, because unexpected disruption of the power line or depletion of the battery can disrupt the computer-generated wheel counting.

7.3. Chiye Following this procedure, other methods like immunohistochemistry, electrophysiology and behavioral testing can be performed in order to answer additional questions like how does experience of ABA affect behavior and/or brain anatomy and physiology?
G. List of Provided Media (provided by you)
Make a listing of your media filenames here, so there is no confusion about which files the video editors should use. 

screencapture_2-5-1.mp4

screencapture_3-2-2.mp4

screencapture_5-2-1.mp4

screencapture_5-6-1.mp4

JoVE-Schematics-ABA.ai
Please list all images, movie files (including screen captures) and animations that you are providing to be included in this video.  List the step in the script, the file name and a brief description.  For example:

5.1 –  51234_Figure1_panelA.tif -  dual color imaging of tumor angiogenesis at 40X 

5.2 –  51234_Figure1_panelB.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

GENERAL PREPARATION NOTES
It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
 2015, Journal of Visualized Experiments


