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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.5.2., 2.8.2., 3.2., 3.4., 3.7., 3.8., 3.11.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.7. and 3.8. – hindlimb assistance for proper foot placement for stepping on the treadmill.
5. Will the filming need to take place in multiple locations? Y, Surgical suite for contusions (6th Floor MDR); Training room (5th Floor MDR)

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.
 

1.1. Charles Hubscher: Exercise and locomotor training are commonly-used rehabilitative therapies in the spinal cord-injured patient population. 

1.1.1. INTERVIEW: Named Talent speaking above interview style, looking slightly off-camera

1.2. Charles Hubscher: The main advantage of activity-based training is that many functional benefits have been documented both in pre-clinical animal studies and in clinical practice.

1.2.1. INTERVIEW: Named Talent speaking above interview style, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Charles Hubscher: Demonstrating the procedure will be James Armstrong and Christine Yarberry, both Senior Research Technicians, and Jason Gumbel, a Graduate Student, from my laboratory.
 
1.3.1. INTERVIEW: Named Talent speaking above interview style, looking slightly off-camera
1.3.2. The named technician/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)

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Louisville. 

Section - Protocol
2. Spinal Cord Contusion
2.1. During the week before the spinal cord injury, handle each rat for 5-10 minutes once a day for 5 days [1-TXT].
2.1.1. WIDE: Talent handling rat
2.2. On the day of the injury, shave the hair from the back of the first 200-225-gram rat at the site of the injury [1-TXT] and place the anesthetized animal on a heating pad at a low setting [2].
2.2.1. CU: Rat being shaved TEXT: Anesthesia: ketamine 80 mg/kg + xylazine 10 mg/kg i.p. 
2.2.2. [Shot added] CU: Apply Dermachlor (4%) Surgical Scrub to surgical site.
2.2.3. MED: Talent placing animal onto heating pad Videographer: More Talent than rat in shot
2.3. Administer eye lubricant [1], a long-acting general antibiotic [2], an analgesic [3] … and 5 milliliters of physiological saline [5]. 
2.3.1. ECU: Ointment being applied
2.3.2. CU: Antibiotic being administered, with antibiotic container label visible in frame
2.3.3. CU: Analgesia being administered, with analgesia container label visible in frame
2.3.4. CU: Saline being administered, with saline container label visible in frame
2.4. Estimate the location of the targeted lesion level based upon the vertebral protuberances [1] and use a number 10 scalpel to make an approximately 5-centimeter incision on the dorsum of the animal directly above the midline vertebrae [2].
2.4.1. CU: Vertebrae being palpated
2.4.2. CU: Incision being made 
2.5. Using hemostats, retract lateral muscles using 4-0 silk suture. For mid-thoracic contusions, use rongeurs (ron·​geurs | \rōⁿ-ˈzhərs) to remove the overlaying T7 vertebral lamina to expose the T8-T9 level of the spinal cord [1] and use a contusion device to perform the contusions [2]. 
2.5.1. CU: Lamina being removed 
2.5.2. MED: Talent initiating contusion (Videographer: More Talent/device than rat in shot) 
2.6. After delivering the injuries, use 4-0 diameter monofilaments to suture together the muscle and fascia over the spinal cord [1] and close the skin with 9-millimeter surgical wound clips [2]. 
2.6.1. CU: Muscles being sutured
2.6.2. CU: Clip(s) being placed
2.7. Inject another 5 milliliters of physiological saline [1-TXT].
2.7.1. CU: Saline being injected, with saline container label visible in frame TEXT: Repeat for each animal
2.8. Then place the animals in individual clean cages on heating pads with close monitoring for the first 24-48 hours [1-TXT], using the manual Credé maneuver three times a day to empty the bladders until the reflexive bladder function has returned [2].
2.8.1. MED: Talent placing rat into cage TEXT: Analgesia: meloxicam 1 mg/kg s.c./d/2 d; Abx: gentamicin sulfate 5 mg/kg/d/5 d
2.8.2. CU: Bladder being emptied/maneuver being applied
3. Training Phase
3.1. After having randomly and evenly divide the injured animals into trained and non-trained control groups [1-TXT], at the start of week 3 post spinal cord injury, transport the rats to a quiet room dedicated for training [2]. 
3.1.1. [Shot added] MED: Talent entering training room with rat cage/cart
3.1.2. WIDE: Talent placing rat into “trained” group OR Talent placing “trained” cage card onto rat cage OR similar “grouping” action TEXT: e.g., Quadrupedal-trained, forelimb-only-trained, non-trained control, and non-trained home cage control
3.2. Place one quadrupedal-trained rat into the first harness [1] and fasten the harness to the body weight support mechanism above the treadmill via alligator clips [2] that are attached to weight support springs to keep the animals fixed in one spot and direction on the treadmill [3].
3.2.1. CU: Rat being placed into harness
3.2.2. MED: Talent attaching harness to alligator clip
3.2.3. CU: Shot of clips attached to springs
3.3. Harness and attach the non-trained group to the body weight support system in a similar fashion as the quadrupedal-trained animals [1-TXT] and place the non-trained group near the quadrupedal-trained group on a stationary surface [2].
3.3.1. MED: Talent attaching NT rat to system TEXT: NT group receives no activity/controls for potential extended-period harness effects
3.3.2. CU: NT group being placed near QT group on stationary surface 
3.4. For the forelimb-only-trained exercise group, adjust the body weight support system [1] to slightly elevate the hind limbs so that no sensory stimuli to the paws and no weight-bearing occurs through contact with the treadmill [2].
3.4.1. MED: Talent adjusting system
3.4.2. CU: Shot of elevated hind limbs 
3.5. A non-trained home cage group can serve as an additional control [1]. 
3.5.1. CU: Shot of home cage group in cage
3.6. Begin the acclimation with a gradual treadmill exposure regimen, increasing from 10 minutes on Day 1 [1] to the full target period of 58 minutes over the first week [2].
3.6.1. CU: Shot of rats on treadmill, then treadmill starting
3.6.2. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize Training Time column
3.7. Due to limited hind limb use post-injury, use one finger on each hand to aid in the hip and waist support of the rats in the quadrupedal-trained group for proper paw placement while stepping on the treadmill [1].
3.7.1. CU: Fingers being placed/rat being supported 
3.8. When the animal requires further assistance in stepping, use the same fingers to apply pressure above the knee to initiate stepping [1] and a separate finger to aid the foot in stepping as necessary [2].
3.8.1. CI: Pressure being applied above knee
3.8.2. CU: Stepping being aided 
3.9. Jason Gumbel: It may be necessary to make fine adjustments to ensure a proper plantar contact. A failure to assist will result in toe drag and a lack of hind-paw placement.
3.9.1. INTERVIEW: Named Talent speaking above interview style, looking slightly off-camera
3.10. Following each day of training, give the animals a sugary treat to reinforce compliance [1].
3.10.1. CU: Treat being given to rat
3.11. By Day 4, the animals typically acclimate well to the training regimen [1]. If an animal does not show progression by the third day of acclimation, reduce the time and add extra days at a more gradual ramp-up [2].
3.11.1. CU: Shot of rat running on treadmill
3.11.2. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize third data row of table
3.12. If a rat shows distress when confined to the harness during the first 1-2 days, remove the animal from the harness [1] and the treadmill and return it to its cage [2], giving two treats to help reinforce future compliance [3].
3.12.1. MED: Talent removing rat from harness/treadmill
3.12.2. MED-over the shoulder: Talent placing rat into cage
3.12.3. CU: Treats being given to rat
3.13. The next day, place the animals into the harnesses and weight support systems again for 10 minutes [1]. 
3.13.1. CU: One harness/rat being attached to treadmill clips, with at least one other rat already in harness visible in frame
3.14. On subsequent days, increase the duration by 20 minutes initially daily [1]. 
3.14.1. LAB MEDIA: Table 2: JoVE Video Editor: please emphasize rows 5, 6, and 7 
3.15. By day 7-10 of locomotor training, train each animal once a day every day [1] and continue the daily locomotor training on each of the animals following the 1-hour regimen as indicated in the Table for the duration of the study [2].
3.15.1. MED: Talent attaching harness to system
3.15.2. LAB MEDIA: Table 2: JoVE Video Editor: please emphasizes rows 8, 9, and 10



Section – Results
4. Results: Representative Activity-Based Task-Specific Training (ABT) Effects on Rat Polyuria and Kidney After Spinal Cord Injury (SCI)

4.1. Activity-based training results in an exercise-induced reduction of polyuria in both quadrupedal-trained [1] and forelimb-only-trained groups of spinal cord-injured rats [2].

4.1.1. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize QT (triangle) data lines in each graph 
4.1.2. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize NT (square) data lines in each graph 

4.2. [bookmark: _GoBack]Preliminary evidence from a pilot experiment also indicates a beneficial effect of exercise on vasopressin 2 receptor levels in the rat kidney [1].

4.2.1. LAB MEDIA: Figure 5: JoVE Video Editor: please emphasize V2 bands in SCI + FT and SCI + Qt lanes in Figure 5A and SCI + FT and SCI + QT data bars in Figure 5B graph



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Jason Gumbel: Remember to periodically check the positioning of the forelimb-trained group to ensure that no body weight support is being provided.
5.1.1. INTERVIEW: Named Talent speaking above interview style, looking slightly off-camera
5.2. Charles Hubscher: Rehabilitation using locomotor training after spinal cord injury was originally used to target motor systems, but recent experimental findings, including those from our lab, indicate many non-locomotor system benefits.
5.2.1. INTERVIEW: Named Talent speaking above interview style, looking slightly off-camera
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