[image: ]FINAL SCRIPT: APPROVED FOR FILMING

Submission ID #: 60131
Scriptwriter Name: Bridget Colvin
Project Page Link: http://www.jove.com/files_upload.php?src=18340003

Title: A Ferret Model of Inflammation-Sensitized Late Preterm Hypoxic-Ischemic Brain Injury

Authors and Affiliations: Thomas Wood1, Daniel Moralejo1, Kylie Corry1, Cole Fisher1, Jessica M. Snyder2, Vivienne Acuna,1 Alair Holden-Hunt1, Simar Virk1, Olivia White1, Janessa Law1, Pratik Parikh1, and Sandra E. Juul1

1Division of Neonatology, Department of Pediatrics, University of Washington
2Department of Comparative Medicine, University of Washington 

Corresponding Author:
Thomas Wood		
tommyrw@uw.edu 

Email addresses for Co-authors: 
moralejo@uw.edu
kcorry@uw.edu
cofisher@uw.edu
snyderjm@uw.edu
vacuna@uw.edu
alairhh@uw.edu
simarv@uw.edu
whiteoli@uw.edu
pkparikh@uw.edu
janessal@uw.edu
sjuul@uw.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? 
3.2.-3.4., 5.1., 6.2., 6.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.2. (proper dissection) and 4.8.1. (continuous monitoring of ferret movement/respiration). These steps are crucial to ensuring adequate injury whilst preventing unnecessary mortality. Ensure the neurovascular bundle is fully dissected in 3.2. and stop hypoxia as soon as any ferret is seen to no longer be breathing (4.8.1). For the latter, we assume this will not be filmed.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. Tommy Wood: This protocol is significant because it offers the first model of inflammation-sensitized premature brain injury in the ferret that results in a significant and sustained injury [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Tommy Wood: This technique involves a prolonged insult that incorporates many of the triggers and biochemical mechanisms thought to contribute to the types of brain injuries sustained in premature human infants [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Tommy Wood: Demonstrating the brain measurement procedure will be Kylie Corry, a research assistant in our laboratory, and Olivia White, an undergraduate student [1][2].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera
Videographer comment: 1.1.1, 1.2.1, 8.1.1, 8.2.1 - the audio will need a little echo reduction 
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 Washington.




Section - Protocol
2. Surgical Preparation
2.1. [bookmark: _GoBack]30 minutes before starting surgery, administer 3 milligrams per kilogram LPS i.p. to kits in the injury group, and an equivalent volume of sterile saline of 3 microliters per gram to control animals [1].
2.1.1.  
2.2. Before beginning the procedure, use small animal clippers to remove all of the hair on the ventral neck region of the ferret in a rectangular pattern, taking care to avoid nicking the skin or generating heat rash [1].
2.2.1. WIDE: Talent shaving ferret
2.3. Administer local anesthesia to the shaved area [1-TXT] and disinfect the skin with three alternating swabs of povidone-iodine and 70% ethanol [2].
2.3.1. Skin being injected TEXT: Anesthesia: lidocaine 4 mg/kg + bupivacaine 2.5 mg/kg i.d.
2.3.2. Skin being wiped, with povidone iodine and ethanol containers visible in frame
2.4. After confirming an appropriate level of sedation by toe pinch [1], cover the animal with sterile, disposable, cut-out drapes that expose the neck region [2].
2.4.1. ECU: Toe being pinched
2.4.2. Talent placing drape(s)
3. Bilateral Carotid Artery Ligation
3.1. For bilateral carotid artery ligation, use a single-use #10 scalpel blade to make a 1.5-centimeter midline incision in the center of the neck [1] and use fine hemostats and curved forceps to bluntly dissect down to the left carotid artery [2].
3.1.1. WIDE: Talent making incision Videographer: More Talent than ferret in shot
3.1.2. Tissue being dissected 
3.2. Dissect the exposed artery away from the associated neurovascular bundle [1] and use a pair of curved fine forceps to pass a looped, 10-centimeter length of sterile 5-0 silk suture under the artery [2].
3.2.1. Artery being dissected from bundle Videographer: Important/difficult step TEXT: If artery not fully dissected away from neurovascular bundle, mortality may occur Author comment: Ask video editor to highlight the nerve and artery
3.2.2. Loop being passed under artery Videographer: Important/difficult step
3.3. Cut the suture in half [1] and securely tie both lengths of suture to ligate the artery [2], leaving at least 2 millimeters between the knots [3].
3.3.1. Suture being cut Videographer: Important step
3.3.2. Suture being tied Videographer: Important step Videographer comment: 3.3.1 - 3.3.3: all combined into one take
3.3.3. Shot of knots Videographer: Important step
3.4. Transect the left carotid artery between the sutures, taking care to leave the nerve intact [1], and repeat the dissection on the right side [2].
3.4.1. Artery being transected Videographer: Important step
3.4.2. Right artery being dissected from bundle Videographer: Important step Videographer comment: use latter part of the shot  Author comment: Ask video editor to highlight the nerve and artery
3.5. Reversibly ligate the right carotid artery with a single, sterile, 1/8-inch umbilical tie [1] and close the wound with surgical skin clips [2].
3.5.1. Artery being ligated 
3.5.2. Clip(s) being placed 
3.6. Then allow the animal to recover in a temperature-controlled water bath for at least 30 minutes with monitoring before hypoxia [1].
3.6.1. Talent placing animal in water bath Videographer: More Talent than ferret in shot
4. Sequential Hypoxia, Hyperoxia, and Hypoxia
4.1. For sequential hypoxia, hyperoxia, and hypoxia treatment, place the animals in the injury group in an airtight chamber within a water bath [1].
4.1.1. WIDE: Talent placing ferret into chamber Videographer comment: do not use take #1 (not proper clothing worn)
4.2. Continuously monitor the oxygen concentration within the chamber [1], as well as the rectal temperature, in at least one sentinel animal [2-TXT]. 
4.2.1. Shot of oxygen concentration
4.2.2. Shot of rectal temperature TEXT: Adjust water bath as needed to maintain temperature at 37 °C
4.3. Flush the chamber with humidified 9% oxygen in 91% nitrogen and maintain a flow rate of 3-5 liters/minute, depending on chamber size [1].
4.3.1. Talent flushing chamber
4.4. Once the concentration of oxygen in the chamber has reached 9%, continue the delivery for 30 minutes [1].
4.4.1. Shot of 9% oxygen concentration Videographer comment: Use 4.2.1.
4.5. At the end of the hypoxia treatment, switch the gas supply to 80% humidified oxygen in 20% nitrogen [1].
4.5.1. Talent switching gas supply
4.6. After 30 minutes of hyperoxia, open the chamber to allow it to more rapidly reach normoxia by equilibrating with room air [1] before sealing the chamber and flushing with 9% humidified oxygen again [2].
4.6.1. Talent opening chamber
4.6.2. Talent flushing chamber, with sealed door visible in frame 
4.7. Continuously monitor all of the animals during the second round of hypoxia [1], taking note of any animals that display bradypnea [2].
4.7.1. Talent monitoring ferrets Videographer: More Talent than ferrets in shot
4.7.2. Talent making notes into lab notebook or similar, with chamber but not ferrets visible in frame
4.8. Once the concentration of oxygen in the chamber has reached 9%, continue the hypoxia treatment for 30 minutes [1-TXT].
4.8.1. Talent setting timer, with chamber visible in frame Videographer: More Talent than ferrets in shot; difficult step TEXT: Terminate hypoxia if intra-hypoxic mortality in any animal occurs 
5. Right Carotid Artery Ligation Reversal and Recovery and Temperature Management
5.1. At the end of the treatment, use curved forceps to identify [1] and untie the umbilical tape from the right carotid artery [2].
5.1.1. WIDE: Talent locating ligation Videographer: More Talent than ferrets in shot
5.1.2. Tape being untied Videographer: Important step
5.2.  Re-close the wound with surgical skin clips [1].
5.2.1. Clip(s) being placed
5.3. Then return all of the kits to the jills for 60 minutes for nursing and recovery [1].
5.3.1. Talent placing kit(s) with jill(s) Videographer: More Talent than ferrets in shot Videographer comment: Not filmed.
5.4. At the end of the recovery period, return the injured animals to the water baths at 37-40 degrees Celsius for 6 hours [1], adjusting water temperature as needed to maintain rectal temperatures of 36-37 degrees Celsius [2].
5.4.1. Talent placing kit(s) into water bath
5.4.2. Talent adjusting temperature Videographer comment: still slated as 5.4.1 I believe, so please check. You'll likely need to use take #2 of 5.4.1 for 5.4.2
5.5. Then return kits to their jills again [1-TXT].
5.5.1. Talent placing kit(s) with jill(s) TEXT: Remove clips 10-14 d post-surgery Videographer comment: Not filmed.
6. Ex Vivo Brain Measurement
6.1. After brain harvest and fixation at the appropriate experimental endpoint [1], place the tips of an electronic caliper on the dorsal and ventral aspects of each brain to measure the height of each injured and non-injured brain [2].
6.1.1. WIDE: Talent blotting brain on tissue
6.1.2. Brain height being measured Videographer: Important step
6.2. Place the tips of the caliper at the most lateral portions of the temporal lobes to measure the width of each brain [1] and weigh each brain [2].
6.2.1. Brain width being measured Author comment: Anterior and then posterior brain width measured
6.2.2. Talent placing brain onto balance
6.3. Use the caliper to measure the longitudinal fissure [1], all of the sulci from the beginning and end of the most distinct portion of the corresponding sulcus [2-TXT], and all of the gyri from the widest aspect of each corresponding gyrus [3-TXT].
6.3.1. Longitudinal fissure being measured Videographer: Important step
6.3.2. One sulcus being measured Videographer: Important step TEXT: i.e., lateral sulci, suprasylvian sulci, coronal sulci, pseudosylvian sulci, ansinate sulci, cruciate sulci, and presylvian sulci Author comment: Left and then right lateral sulcus was measured
6.3.3. One gyrus being measured TEXT: i.e., lateral gyri, suprasylvian gyri, sigmoid gyri, coronal gyri, ectosylvian gyri, and orbital gyri Author comment: Left and then right anterior ectosylvian gyrus was measured
6.4. Then place one tip of the caliper at the most posterior point of the longitudinal fissure [1] and the other tip of the caliper at the most posterior part of the cerebellum to measure the amount of exposed cerebellum [2].
6.4.1. Caliper tip being placed at posterior point of longitudinal fissure Videographer comment: 6.4.1 & 6.4.2 - this is one shot, as the script refers to two tips of same caliper
6.4.2. Caliper tip being placed at posterior point of cerebellum


Section – Results
7. Results: Representative Morphological and Functional Injury Effects 

7.1. Of the 34 animals from six litters exposed to the insult in this study, 5 animals had moderate injury [1] and 4 animals had severe injury [2].

7.1.1. LAB MEDIA: Figures 2A: JoVE Video Editor please emphasize Injured data points between 2-5 gross injury score
7.1.2. LAB MEDIA: Figures 2A: JoVE Video Editor please emphasize Injured data points between 6-9 gross injury score

7.2. With increasing injury, narrowing of the gyri in the temporal and/or occipital lobes is observed [1], with an associated sulcal shortening [2] and widening of the longitudinal fissure [3], and large areas of cystic tissue loss in the most severely injured animals [4].

7.2.1. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize areas corresponding to areas a and b in 0 brain in 2, 5, and 8 brains
7.2.2. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize areas corresponding to areas 2 and 3 in 0 brain in 2, 5, and 8 brains
7.2.3. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize areas corresponding to area 1 in 0 brain in 2, 5, and 8 brains
7.2.4. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize smaller overall organ size in images 2, 5, and 8 OR no animation

7.3. Over the reflex testing period, the injured animals display a slower time to rotate in the negative geotaxis task [1], a slower time to rotate away from the edge in the cliff aversion task [2], and a slower time to right [3].

7.3.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Injured data cluster in Figure 4A
7.3.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Injured data cluster in Figure 4B
7.3.3. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize Injured data cluster in Figure 4C

7.4. In the catwalk, injured animals demonstrate a similar average speed to controls [1] but display a significantly greater degree of speed variation during each run [2].

7.4.1. LAB MEDIA: Figures 5A and 5B: JoVE Video Editor please emphasize Injured data cluster in Figure 5A
7.4.2. LAB MEDIA: Figures 5A and 5B: JoVE Video Editor please emphasize Injured data cluster in Figure 5B

7.5. The weight-adjusted distance between the paws and hind paws is significantly greater in injured animals [1], with less pressure exerted per unit paw area through the fore paws [2].

7.5.1. LAB MEDIA: Figures 5C and 5D: JoVE Video Editor please emphasize Injured data cluster in Figure 5C
7.5.2. LAB MEDIA: Figures 5C and 5D: JoVE Video Editor please emphasize Injured data cluster in Figure 5D

7.6. In the open field, the injured animals cover less total distance [1], stop more frequently [2], and spend significantly more time in the center of the field [3] and less time in the corners [4].

7.6.1. LAB MEDIA: Figures 6A and 6B: JoVE Video Editor please emphasize Injured data cluster in Figure 6A
7.6.2. LAB MEDIA: Figures 6A and 6B: JoVE Video Editor please emphasize Injured data cluster in Figure 6B
7.6.3. LAB MEDIA: Figures 6C and 6D: JoVE Video Editor please emphasize Injured data cluster in Figure 6C
7.6.4. LAB MEDIA: Figures 6C and 6D: JoVE Video Editor please emphasize Injured data cluster in Figure 6D

7.7.  Here, representative heat maps of control [1] and injured animals can be observed [2].

7.7.1. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize left image
7.7.2. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize right image


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Tommy Wood: Take care that the artery is fully dissected without damaging the accompanying nerve and allow the maximum hypoxia time to ensure that the majority of the animals survive without injury [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.2., 4.8.1.)
8.2. Tommy Wood: Following this procedure, any biochemical, pathological, or behavioral outcome can be assessed, including any assessments that are normally restricted to rodent models of brain injury [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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