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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. ____2.8, 2.9, 3.1, section 4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.  Section 3
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? _____An elevator ride______________________________________________

1. Introduction (Schematic Overview and Interview)
Conceptual Narrative:
The overall goal of the following experiment is to expose a rodent strain to a series of chronic, unpredictable stressors that are randomly determined such that the animal cannot effectively compensate and a growing severity of depressive symptoms develops.  (Intro)
This is achieved by daily exposure to one of a list of possible stimuli that are designed to be stressful, but not damaging or injurious to the animal.  The animals are exposed to the stressors 5-6 days/week for 8 weeks. (P1: Create a 2x4 grid to fill the screen and show clips from 2.2.2, 2.3.2, 2.4.2, 2.5.2, 2.6.2, 2.7.2, 2.8.2, and 2.9.1 each in their own square of the grid.)
At regular intervals, the animals are monitored for the development of depressive symptoms by assessing coat status and the animal responses to imposed stimuli such as a sucrose spray test. (P2: Show clips from 4.2.1 and 4.4.2 in a loop in a separate inlay squares.  Label the clip from 4.2.1 on top with the words “Sucrose Spray Test” and the clip from 4.4.2 with “Tail Suspension Test”.)
The results show that imposition of chronic, randomized, unresolvable stressors to the animal’s environment prevents the ability of the animal to adapt and causes the development of depressive symptoms over the course of several weeks. (P3: Show Figure 1a)
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).   
*No Files Submitted: Will use Video Clips and Graphics as described.
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Frisbee: This method can help answer key questions in the chronic disease field, such as how chronic depressive symptoms can lead to negative health outcomes in other tissue or organ systems.  

Author___________: The implications of this technique extend toward therapy for depressive illnesses, because the UCMS procedure effectively replicates many of the disease conditions present in human clinical depression.  

1.2. Frisbee: We first had the idea for utilizing this method, when we learned about the profound comorbid relationships between advanced cardiovascular disease and disease risk in our clinical populations and the concurrent presentation of profound depressive illnesses as well.
1.3.  ** Frisbee: Demonstrating the procedure will be Mr. Steven Brooks a graduate student from my laboratory.    

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE): 
Note to Videographer: There is no need to record any visual for the [X.X.X.-TXT] shots.
2. Unpredictable Chronic Mild Stress Protocol 

2.1. In order to produce mild stress, house mice in separate cages and expose the mice to 1 or 2 stressors per day for a minimum of 3 to 4 hours for each stressor.  [2.1.1 - MED] The following list of stressors should be performed on a randomized schedule.  [2.1.2 - Med Over the Shoulder]
2.1.1. Talent brings cage of mouse into test room and removes the water/food.

2.1.2. Talent looks over list of stressors or stressor schedule and points to one of them.
2.2. [2.2.1 - TXT] For the damp bedding stressor, wet the bedding by pouring 10 to 20 ounces of clean water into a standard cage.  Keep the mouse in the damp cage for 3 to 4 hours. [2.2.2 - CU]
2.2.1. (TEXT: Stressor #1: Damp Bedding) (Video Editor: Briefly flash the text at the start of the video/voice over for each example.)
2.2.2. Talent adds water to the bedding and covers the cage with the mouse inside.
2.3. [2.3.1 - TXT] Remove bedding from the cage for 3 to 4 hours… After which, transition the mouse into another stressor requiring an empty cage [2.3.2 - CU] or place it into a clean cage with fresh bedding. [2.3.3 - MED]
2.3.1. (TEXT: Stressor #2: No Bedding)  
2.3.2. Talent removes bedding from the cage and sets the mouse back into the cage (if removed). Shown in 2.1.1 as a Med also
2.3.3. Talent transfers mouse to a clean cage. Subject only placed in clean cage in 1 shot (2.9.1), reuse for this
2.4. [2.4.1 - TXT] Tilt bedding free cages to approximately 45 degrees for 3 to 4 hours using a sturdy object that will remain in place as the mouse moves around in the cage. [2.4.1 - MED]
2.4.1. (TEXT: Stressor #3: No Bedding / 45° Cage)  
2.4.2. Talent sets cage containing mouse at 45 degree angle and tests its sturdiness. 
2.5. [2.5.1 - TXT] For this stressor, alter the normal 12 hour light - 12 hour dark cycles into successions of 30 minute periods lasting a total of 8 hours.   [2.5.2 - MED]
2.5.1. (TEXT: Stressor #4: Abnormal Light Cycles)  
2.5.2. Static image of mouse in cage as lights start on, then turn off for a few seconds before turning back on. (Videographer: Show cage on bottom 1/3 of screen to make room for the graphic that will be added later.) (Video Editor: Show a clock on the screen.  Have it say “12 Hour Light” and then have it switch to “12 Hour Dark” when the lights turn off.  When the lights come back on (with the word “into…” Show a clock where 8 hours of it have alternating ½ hour wedges of black and yellow to signify light/dark.  Add the text “8 Hours” next to this region of the clock.)
2.6. [2.6.1 - TXT] Transfer the mouse from its home cage to the cage of a neighboring mouse that has been removed for the 3 hour stressor period. [2.6.2 - MED]
2.6.1. (TEXT: Stressor #5: Unfamiliar Scent)  
2.6.2. Talent removes mouse from target cage and places into a new cage.  Then, talent transfers subject into “used” cage.
2.7. [2.7.1 - TXT] Remove the bedding from the cage and add water to a depth of about 0.25 inches for mice and leave the mouse for approximately 4 hours. [2.7.2 - MED] Briefly dry the mouse with a soft towel at the conclusion of the water exposure. [2.7.3 - CU]
2.7.1. (TEXT: Stressor #6: No Bedding / Wading Pool)  
2.7.2. Talent removes bedding, adds water, sets mouse in cage, replaces lid of cage.

2.7.3. Talent dries off mouse and places it into a new cage.
2.8. [2.8.1 - TXT] Expose mice to predator smells or sounds by adding randomly distributed fur tufts or 10 to 20 ml of urine from a natural predator species into the cage and leave the mouse for 3 to 4 hours. [2.8.2 - CU] Alternatively, play growling or predatory noises from natural predator species in close proximity to the cages for 3 hours. [2.8.3 - CU]
2.8.1. (TEXT: Stressor #7: The Predator)  
2.8.2. Talent adds fur tufts to various locations in the cage and then replaces the cage top. No fur tufts; sounds of predator coming from phone
2.8.3. Talent places sound device close to cage and begins playing noises.  (Videographer: If the setting allows for it, try and record the audio for the noises.) Exactly what happened in 2.8.2
2.9. At the end of each daily stress period, place the mice into clean cages and return them to the housing facility. [2.9.1 - MED]
2.9.1. Talent transfers the mouse to a clean cage, places the cage on a cart, and removes it from the room.
3. Animal monitoring and grooming scores. 

3.1. Daily, inspect each animal for the development of wounds or sores that may require veterinary treatment.   [3.1.1 - CU] 
3.1.1. Talent examines a mouse for sores.
3.2. Once a week, have two investigators, trained in evaluating coat grooming, inspect each animal and assign a weekly coat score on a scale from 0 to 1.  [3.2.1 - MED]
3.2.1. [also includes 3.3.1 and 3.3.2] Talent examines mouse and assigns a coat score by writing it into a notebook.

3.3. Add up each individual score by assigning individual scores of 0, meaning clean, or 1, meaning dirty, to each of 8 body regions: [3.3.1 - MED Over the Shoulder] the head, the neck, the dorsal coat, the ventral coat, the tail, the forelimbs, the hind limbs, and the genital region. [3.3.2 - CU]  (Voice Talent: Pause after each region is read so the video editor may determine the length of the pause to align with the author’s pointing.)
3.3.1. Talent examines region on mouse, then writes down score.
3.3.2. Talent points to the regions in the order listed, pausing at each location briefly.

4. Behavioral Testing: The Sucrose Splash and Tail Suspension Tests


4.1. [4.1.1 - TXT] Place the animal in a clean cage lined with a cotton pad or towel to prevent bedding from adhering to its coat.  [4.1.2 - CU]
4.1.1. (TEXT: The Sucrose Splash) (Video Editor: Briefly flash the text prior to beginning the video/voice over.)

4.1.2. [includes following 2 shots] *Film as written
4.2. Then, spray a 10% sucrose solution onto the head and dorsal coat of each animal and record the total grooming behavior for 5 minutes. [4.2.1 - CU]
4.2.1. *Film as written
4.3. Measure the latency and frequency of the facial grooming activity during this time. The latency is the amount of time between the first spray and initiation of facial grooming and the frequency should be measured as the number of times the face is groomed.  [4.3.1 - MED]
4.3.1. 
Talent observes the mouse post-spray and writes down activity notes.
4.4.  [4.4.1 - TXT] To begin, fix a rod 20 cm from the floor. [4.4.2 - MED] Next, tape the tail of the mouse to the rod using adhesive tape. The tape should be positioned approximately 2 cm from the tip of the tail. [4.4.3 - CU]
4.4.1. (TEXT: Tail Suspension Test) (Video Editor: Briefly flash the text prior to beginning the video/voice over)

4.4.2. *Film as written 4.4.2 and 4.4.3 cannot be shown; must be done with a mouse, not a rat
4.4.3. *Film as written 
4.5. Record the immobility time of the mouse over a period of 5 minutes. Mice are considered immobile only when they hang passively and completely motionless. [4.5.1 - MED Over the Shoulder]
4.5.1. *Film as written See above
5. Results:  Measures of Physiological Changes in Mice due to Unpredictable Chronic Mild Stress
5.1. Following 8 weeks of unpredictable chronic mild stress, there were significant alterations to both behavioral and physiological outcomes in chronically stressed rodents relative to their non-stressed control strains. [5.1.1 - LM]
5.1.1. Figure 1 (Video Editor: Highlight parts A-C with mention of “behavioral” and part D with mention of “physiological outcomes.)

5.2. Mice developed depressive like symptoms following unpredictable chronic mild stress and showed a progressive decline in coat grooming scores.  This marked degradation in the physical state of the coat suggests decreased grooming activity and may parallel a lack of motivation.[5.2.1 - LM]
5.2.1. Figure 1(Video Editor: Highlight parts A with mention of “a progressive decline in coat grooming scores”.)

5.3. Recent evidence has suggested that there is a substantial quantitative divergence in the responses to unpredictable chronic mild stress between male and female mice. Specifically, data suggest that female mice, exposed to the identical stress protocol as age-matched males, develop more severe behavioral responses to the protocol than do males.[5.3.1 - LM]
5.3.1. Figure 3a (Video Editor: Highlight the top line with the words “female mice, exposed to the identical stress protocol as age-matched males, develop more severe behavioral responses to the protocol than do males”.) 
6. Conclusion (said by authors on camera) 
Author Name____: Once mastered, this technique can be easily done on a daily basis if it is performed properly.

Author Name____: While attempting this procedure, it’s important to remember to routinely monitor both the duration and random nature of the imposed stressors as well as the overall health of the animal as the duration of the UCMS protocol grows.  

6.1. Frisbee: Following this procedure, other methods that are appropriate to organ specific function can be readily performed in order to answer additional questions like how the presence of chronic depressive symptoms can impact normal function in the organ system of interest
Author Name____: After its development, this technique paved the way for researchers in the field of chronic behavioral disease to explore the impact of chronic stress and depressive symptoms in rodents on physiological outcomes in different organ systems as a result of the disease state.  
6.2. Frisbee: After watching this video, you should have a good understanding of how to utilize the different steps and procedures in the UCMS protocol to progressively create the conditions for growing depressive symptoms in your rodent model.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.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.  

Insert your media filenames here.

General Preparation

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.
( 2013, Journal of Visualized Experiments


