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A.  Will you require JoVE to record video microscopy? Y, Zeiss Stemi SV6 (we are looking into using a better trinocular scope. The Zeiss will work but it is not a full trinocular scope and there is some light loss when filming.)
B.   Does your protocol include descriptions of software usage? Y 
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? 
The dissection of the neurovascular bundle (2.14. – 2.16.) and the installation of the ameroid constrictors/ligatures (2.17.-2.19., 2.21. 2.22.)

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The dissection of the neurovascular bundle is the most challenging step (2.14. – 2.16.). The femoral vein can easily be torn during separation from the artery. The best way to ensure successful dissection is through practice. Keeping the area moistened using PBS or saline and ensuring all instruments are sharpened and aligned also helps.
E.  Will the filming need to take place in multiple locations? N 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this protocol is to model human peripheral artery disease by the placement of ameroid constrictors on the mouse femoral artery for the induction of acute or subacute hindlimb ischemia. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Christopher Kontos:  Peripheral artery disease is an important clinical problem and these techniques using animal models have been developed to better represent the human disease.
1.2. Christopher Kontos: The primary advantage of these techniques is that the severity and timing of the onset of the limb ischemia can be controlled by the investigator.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Christopher Kontos: Demonstrating the procedure will be Michael Padgett, a technician 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.
E.  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 Duke University Medical Center.
Protocol (read by voice talent at JoVE):
2. Limb ischemia induction
2.1. One to two days before the procedure, confirm that the mouse is fully sedated by a lack of response to toe pinch [1-WIDE-TXT] and apply eye ointment [2-ECU].

2.1.1. Talent pinching mouse’s toe (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 1-3% isoflurane)

2.1.2. Few seconds ointment being applied to one eye

2.2. Next, use a small electric trimmer to shave the hair from both hind limbs [1-CU-TXT].
2.2.1. Few seconds hair being shaved from at least one hindlimb, with skin being held taut visible in frame (TEXT: Hold skin taut to avoid lacerations)
2.3. When all of the hair has been trimmed, apply pre-warmed hair removal cream [1-CU]. After 1 minute, gently wipe away the cream with a moistened gauze pad [2-CU].
2.3.1. Few seconds cream being applied

2.3.2. Few seconds cream being wiped 
2.4. Then place the mouse in an empty paper towel-lined recovery cage until it is able to maintain sternal recumbency [1-CU].
2.4.1. Few seconds fully recovered mouse moving around 

2.5. On the day of the surgery, place the fully sedated mouse under a 10x stereo dissection microscope in the supine position [1-MED] and secure both legs with surgical tape [2-CU].

2.5.1. Talent placing mouse under microscope (Videographer: More Talent than mouse in shot)
2.5.2. Few seconds one leg being taped 
2.6. If a temperature-controlled heating pad is used, attach the temperature probe [1-CU] and secure the probe to the base of the surgical platform with surgical tape [2-CU].
2.6.1. Few seconds probe being attached

2.6.2. Few seconds probe being taped
2.7. Next, use three alternating povidone-iodine and alcohol wipes to clean the surgical site [1-CU] and cover the animal with a sterile surgical drape with a hole at the incision site [2-CU].
2.7.1. Few seconds animal being wiped, with povidone-iodine and alcohol containers visible in frame if possible

2.7.2. Few seconds drape hole being placed over incision site

2.8. Using a scalpel, make an initial incision along the center of the medial thigh from the knee toward the abdomen [1-SCOPE]. Then use fine scissors to lengthen the incision to approximately 1 cm [2-SCOPE].
2.8.1. Few seconds incision being made

2.8.2. Few seconds incision being lengthened

2.9. Using forceps, open the incision to expose the membrane covering the inguinal fat tissue [1-SCOPE]. Then use closed-forceps to pierce through the membrane into the space between the fat tissue and the abdomen [2-SCOPE].
2.9.1. Few seconds incision being opened

2.9.2. Few seconds forceps piercing through membrane
2.10. Gently release the pressure on the forceps to separate the fat tissue from the abdominal muscles, exposing the neurovascular bundle [1-SCOPE]. [2-SCOPE].
2.10.1. Few seconds fat/muscles being separated

2.10.2. [moved to 2.13A] Shot of neurovascular bundle (Video Editor: please indicate proximal and superficial branches when mentioned if possible/appropriate)

MOVE 2.11 TO BEFORE 2.14
2.11. Michael Padgett “It is crucial that the major blood vessels and their branches are properly identified prior to the dissection of the neurovascular bundle. Variations in the location of the constrictors or the sites of ligation can significantly alter the severity of the ischemia and lead to a substantial variability in the outcomes.” [1-MED-interview style]
2.11.1. Michael Padgett, speaking the above interview style (looking just off-camera)
2.12. Insert a retractor into the incision [1-SCOPE] and pull the abdominal tissue toward the animal’s head to expose the proximal ameroid constrictor site, which is just proximal to the lateral circumflex femoral artery [2-SCOPE].
2.12.1. Few seconds retractor being inserted

2.12.2. Few seconds tissue being pulled [moved to 2.13] (Video Editor: please indicate proximal ameroid constrictor site and lateral circumflex femoral artery when mentioned)
2.13. Then insert one medial and one lateral retractor into the distal part of the incision to widen the surgical field [1-SCOPE], pulling the inguinal fat tissue toward the foot and away from the surgical site [2-SCOPE].
2.13.1. Few seconds lateral retractor being inserted, with already placed medial retractor visible in frame

2.13.2. Few seconds fat tissue being pulled toward foot

2.13.A [added] The proximal and superficial caudal branches of the femoral artery should be easily observed. The lateral circumflex femoral artery is located about 5 millimeters proximal to the caudal branches and may be obscured by membrane.

(Recorded within the 2.13.2 shot)

2.13.A.1 Shot of proximal and superficial caudal branches. (Video Editor: indicate position of proximal and superficial branches when mentioned)

2.13.A.2 Shot of lateral circumflex femoral artery (Video Editor: please indicate proximal ameroid constrictor site and lateral circumflex femoral artery when mentioned)

2.14. Now gently slide the tip of one forceps under the membrane that binds the vessels together to insert one half of the tip between the vein and the artery [1-SCOPE]. Then close the forceps [2-SCOPE] and gently tear away the membrane [3-SCOPE].
2.14.1. Few seconds tip being slide under membrane

2.14.2. Forceps being closed

2.14.3. Few seconds membrane being removed
2.15. When all of the membrane has been removed, insert the tip of the closed forceps between the vein and the artery [1-SCOPE] and release the pressure on the forceps to create a gap between the vessels [2-SCOPE-TXT].

2.15.1. Tip being inserted between vein and artery

2.15.2. Forceps/gap being opened (TEXT: Repeat to open gap between artery and nerve)
2.16. For subacute limb ischemia, slide the tip of the forceps under the femoral artery to isolate the vessel from the neurovascular bundle [1-SCOPE].
2.16.1. Few seconds forceps being slid under femoral artery 
2.17. Use a second set of angled-forceps to grip the edge of the constrictor [1-SCOPE] and guide the constrictor under the femoral artery [2-SCOPE].
2.17.1. Edge being gripped (Videographer: Combine 2.17.1. and 2.17.2. as appropriate)

2.17.2. Edge being guided under femoral artery (Videographer: Combine 2.17.1. and 2.17.2. as appropriate)
2.18. Then lay the artery into the constrictor slot [1-SCOPE].

2.18.1. Few seconds artery being placed into constrictor

2.19. Next, position the distal constrictor on the femoral artery immediately proximal to where the artery bifurcates into the popliteal and saphenous arteries [1-SCOPE] and place the femoral artery into the constrictor slot [2-SCOPE].
2.19.1. Few seconds constrictor being positioned

2.19.2. Few seconds artery being placed
2.20. For acute limb ischemia, thread a 7-O suture under the artery at the same position as the proximal constrictor [1-SCOPE] and ligate the artery [2-SCOPE].
2.20.1. Few seconds suture being placed

2.20.2. Few seconds suture being tied 
2.21. Then tie a second ligature about 1 mm distal to the first [1-SCOPE] and use spring scissors to transect the artery between the two ligatures [2-SCOPE].
2.21.1. Few seconds 2nd suture being tied

2.21.2. Few seconds artery being transected 
2.22. For the distal arterial transection, place the ligatures about 1 mm apart [1-SCOPE], just proximal to where the femoral artery bifurcates into the popliteal and saphenous arteries [2-SCOPE-TXT].

2.22.1. Few seconds 1st ligature being placed

2.22.2. Few seconds 2nd ligature being placed (TEXT: Keep sutures distal to superficial caudal epigastric artery)
2.23. Then close the incision with interrupted 5-O vicryl sutures [1-CU] and move the mouse to a 37°C heating pad beneath a laser Doppler perfusion imager [1-MED-TXT].
2.23.1. Few seconds at least one suture being placed 
2.23.2. Talent placing mouse onto pad (Videographer: More Talent than mouse in shot) (TEXT: Connect mouse to isoflurane nosecone)
2.24. Now turn on the imager [1-MED] and launch the image capture software [1-MED-over the shoulder].
2.24.1. Talent turning on imager

2.24.2. Few seconds Talent at computer, turning on software, with monitor screen visible in frame
2.25. Click the ‘New Single Image’ icon to open the ‘Scanner Setup’ window [1-SCREEN] and set the ‘Scan Size’ to ‘Large’ and the ‘Scan Speed’ to ‘4 milliseconds/pixel’ [2-SCREEN].
2.25.1. 2_25_1_Kontos.mp4: ‘New Single Image” icon being clicked/’Scanner Setup’ window being opened

2.25.2. 2_25_2_Kontos.mp4: ‘Scan Size’ and ‘Scan Speed’ being set

2.26. Change the x and y values under the ‘Scan Area units’ panel to the appropriate values [1-SCREEN].
2.26.1. 2_26_1_Kontos.mp4: Few seconds x and y values being changed under ‘Scan Area’

2.27. Then click the ‘Video and Distance’ tab [1-SCREEN] and arrange both of the hindlimbs within the scan area [2-SCREEN]. 
2.27.1. 2_27_1_Kontos.mp4: ‘Video and Distance’ tab being clicked

2.27.2. 2_27_2_Kontos.mp4: Few seconds limbs being arranged

2.28. Click ‘Auto Distance’ [1-SCREEN]. Then click ‘Next’ [2-SCREEN] to open the ‘Subject Details’ window and enter the subject information [3-SCREEN].

2.28.1. 2_28_1_Kontos.mp4: ‘Auto Distance’ being clicked

2.28.2. 2_28_2_Kontos.mp4: ‘Next’ being clicked 

2.28.3. 2_28_3_Kontos.mp4: Few seconds subject information being entered

2.29. Click ‘Next’ to move on to the scanning window [1-SCREEN].

2.29.1. 2_29_1_Kontos.mp4: ‘Next’ being clicked

2.30. Then click the ‘Start Measurement’ button to open the ‘Confirm or Override Scan Distance’ dialog box [1-SCREEN] and click ‘OK’ to begin the scanning process [2-SCREEN].
2.30.1. 2_30_1_Kontos.mp4: ‘Start measurement’ button being clicked/dialog box being opened

2.30.2. 2_30_2_Kontos.mp4: ‘Ok’ being clicked/scanning process beginning
2.31. When the scanning is complete, move the mouse to an empty recovery cage with monitoring until it is fully recovered [1-CU].
2.31.1. Few seconds fully recovered mouse moving around in cage
3. Results: Perfusion imaging variations after hindlimb ischemia induction
3.1. In addition to the variations inherent in animal studies, other factors can introduce variability within the laser Doppler perfusion imaging, including the body temperature [1-LM] and the position of the animal [2-LM].
3.1.1. Figure 3.tif: please add/indicate degree texts at tops of images
3.1.2. Figure 3.tif: add/indicate “supine” and “prone” texts
3.2. In addition, the subacute hindlimb ischemia model is dependent on the quality of the ameroid constrictors, which can vary widely within a given batch [1-LM]. 
3.2.1. Figure 4.tif: sequentially add images OR no animation
3.3. Laser Doppler perfusion imaging should be performed immediately after the procedure, while the animal is still anesthetized [1-LM], to demonstrate the effects of the surgery and to establish a baseline post-operative level of perfusion [2-LM].
3.3.1. Figure 5.tif: please add first row of images
3.3.2. Figure 5.tif: please add second row of images

3.4. A complete loss of hindlimb perfusion should be observed after the induction of acute limb ischemia [1-LM], whereas only a mild decrease in perfusion is typically observed after the ameroid constrictor placement in the subacute model [2-LM].
3.4.1. Figure 5.tif: please highlight/indicate second column of images
3.4.2. Figure 5.tif: please highlight/indicate first column of images

4. Conclusion (said by authors on camera)
4.1. Christopher Kontos: These procedures allow exploration of the effects of varying degrees of ischemia on vascular remodeling and skeletal muscle regeneration in the mouse as a model of human peripheral artery disease.
4.2. Michael Padgett: Once mastered, these procedures can be completed in about 15 minutes if they are performed correctly.
4.3. Michael Padgett: While attempting these surgeries, it is important to remember to continually monitor the body temperature and the adequacy of the anesthesia in the animal.
4.4. Michael Padgett: By adjusting the placement of the ligatures or the constrictors, the severity of the ischemic injury can be modified, which can be an important variable depending on the animal's genetic background or the presence of cardiovascular risk factors.
4.5. Christopher Kontos: After watching this video, you should have a good understanding of how to induce both acute and subacute hindlimb ischemia in the mouse and to define the vascular anatomy to ensure a proper outcome and reproducibility of the procedure. 
Provided Media

Authors: Please list all images, movie files, or 3-D rendered animations to be included in the video. 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.  
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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 are included in the email accompanying the finalized script.
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