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Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)______No, authors feel that a surgery on rabbit size of vessels is enough for a normal camera
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____No
C.  Location: Will the filming need to take place in multiple locations? (Y/N) __No
D.  Which steps of your protocol will viewers benefit most from having filmed?  2.8, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
E.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.1, 3.4, 3.5 - I will take my time and will be concentrated
1. Introduction 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to induce the formation of atherosclerotic plaques in rabbits by surgically disrupting the endothelium of their left iliac arteries and feeding them an atherogenic diet. (Intro)
B. Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. MN Giraud: Balloon injury in rabbits is often performed in the aorta to study plaque composition. However, the iliac artery is very similar to the human coronary artery, making it an attractive place for modeling atherosclerotic plaques.   
1.2. MN Giraud: The muscular content, uniform lesions, high tissue factor activity and consistent vessel dimensions of the rabbit iliac artery are all comparable to the human coronary artery.  Ultimately, this allows for the evaluation of commercially manufactured devices to morphometric and angiographic endpoints.  
1.3. MN Giraud: Demonstrating the procedure will be Aurélien Frobert, a collaborator from my laboratory. 

1.1.1. Interview style: Author saying the above 

1.1.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

C.  Ethics title card:
1.4. This experimental protocol has been approved by the Cantonal Veterinary Office, Fribourg and the Swiss Federal Veterinary Office, Switzerland (FR 2015/58).
Protocol: (read by voice talent at JoVE)
2. Surgical Preparations
2.1. Be certain to sterilize all the surgical tools, [1.WID] using, for example, a glass bead sterilizer. [2.MED]
2.1.1. Establishing shot of talent preparing to sterilize tools
2.1.2. Placing tools into glass beads
2.2. Next, prepare and check the two balloon catheter assemblies. [1.MED-TXT] Onto each one, attach a 1-ml luer lock syringe filled with normal saline and, [2.CU] then, check for trapped and leaks using the balloons’ inflation mechanism. [3.CU]
2.2.1. Two catheters on bench one picked up by talent who attaches a syring via lure lock to it and sets it down then picks up second, TEXT: No. 2 French Fogarty arterial embolectomy catheter

2.2.2. Attaching lure locked syringe to second catheter, detail

2.2.3. Checking for trapped air and leaks by testing mechanism of syringe/catheter

2.3. Next, set the thermopad at the surgical platform to 37 °C [1-?].  Then, weigh it the rabbit.  [2.WID] Next, provide an injection of buprenorphine and anesthetize the rabbit [3.MED-TXT] using 5% isofluorane at 5 Liter per minute for ten to fifteen minutes. [4.MED]
2.3.1. Turning on the thermopad 
2.3.2. weighing a rabbit 
2.3.3. Preparing the Bup bolus in syringe, TEXT: 0.01 mg Bup / kg, subcutaneous
2.3.4. Transfering the rabbit to isofluorane chamber, TEXT: 5% isofluorane, 5 L / min,  10 – 15 min exposure

2.3.5. ADDED: Turning stuff on as I’m not sure what “stuff” this refers to, I can’t add VO. Please use if possible. 
2.4. Now, place the anesthetized rabbit on the heating pad on a surgical platform. [1.MED]  Attach sensors to monitor the rabbit’s temperature and respiration and to collect electrocardiograms. [2.CU]
2.4.1. Placing rabbit on heating pad

2.4.2. Attahing temp sensor, respiration monitor and EKG pads to rabbit
2.5. Next, attach a face mask to deliver 4% isoflurane at 2.5 Liters per minute. [1.MED-TXT] Then, confirm a proper level of anesthetia by testing for a loss of gag and pinnae reflexes.  [2.CU] A universally relaxed muscle tone is also an indicator of deep anesthetia. [3.ECU]
2.5.1. Attaching face mask onto rabbit, TEXT: 4% isofluorane, 2.5 L / min

2.5.2. Checking the rabbits reflexes, they should be lost

2.5.3. Moving animals limbs to show the relaxed muscle tone
2.6. Next, apply ophthalmic ointment to both eyes [1.CU] and drape the animal leaving only the lower limb exposed. [2.MED]
2.6.1. Applying ointment to one of eyes
2.6.2. Draping animal, show exposed area

2.7. Next, remove the hair from the ventral area just below the knee joints using animal hair clippers.  [1.CU] Then, remove the loose hair and clean the exposed skin with three alternating scubs of 70% ethanol and betadine. [2.ECU]
2.7.1. Shaving exposed area

2.7.2. Cleaning the skin, as described with two solutions
3. Illiac Artery Balloon Injury Surgery
3.1. To begin the surgery, [1.MED] locate the saphenous artery and make a 1.5-cm incision.  [1.ECU-TEXT]

3.1.1. Establishing shot

3.1.2. Palpating for artery and making short incision to start surgery, TEXT: 1.5 cm 
3.2. Then, using small curved forceps, carefully expose a small portion of saphenous artery [1/2/3-?].  Be carefeul to avoid damaging the femoral vein or femoral nerve.  Cleaning the artery thuroughly is very important during this exposure. [4/5/6.ECU]
3.2.1. Isloating and cleaning up around the saphenous artery

3.2.2. ADDED: Isolating and showing artery

3.2.3. ADDED: showing artery beating

3.2.4. ADDED: isolating artery

3.2.5. ADDED: isolating the artery and seeing the beating

3.3. Next, place two loose ligature loops beneath the saphenous artery [1.ECU-TXT] and tie one ligature loop near the distal end of the artery [2-?].  
3.3.1. Placing sutures as described, TEXT: 5-0 silk suture

3.3.2. ADDED: Showing two sutures : one closed and one open

3.4. Then, place a microvascular clamp along the artery, above the ligature, and close the clamp to stop the blood flow. [1.ECU] Immediately apply a drop of papaverine to dilate the artery and prevent vasospasms. [2.CU]
3.4.1. Applying and closing clamp above ligature
3.4.2. Applying a drop of papverine to artery 
3.5. Next, using the ligature, lift the saphenous artery and make a small arteriotomy incision using a 24-gauge needle.  Then, lift the incision flaps and slowly insert a vein pick or a guiding needle into the lumen of the artery [1/2.ECU]. 
3.5.1. Making the incision and inserting the vein pick or needle into artery, as talent to go very slowly while inserting

3.5.2. ADDED: Show hole with forceps

3.6. Now, carefully insert an arterial [1-?] embolectomy catheter into the saphenous artery.  Be gentle to avoid making ruptures. [2.ECU-TXT] Then, remove the vein pick and release the microvascular clamp on the artery. [3.ECU]
3.6.1. ADDED: Show vein pick

3.6.2. Inserting the catheter into artery, TEXT: No. 2 French Fogarty arterial embolectomy catheter  
3.6.3. Removing  the clamp
3.7. To create the injury, first, advance the balloon catheter to the third mark.  This should put it roughly 2 to 5 cm above the iliac bifurcation. [1/2.ECU] Next, inflate the balloon with 0.1 mL of normal saline.   Now, grip the catheter and pull it back 6 cm while rotating it to damage the tissue. [3.CU-TXT]
3.7.1. Advancing the catheter to three mark, try to show the distinguishing features of this location, TEXT: Catheterize to sixth mark (20 - 25 cm)
3.7.2. Introducing to advance until third mark
3.7.3. Injecting saline into catheter then pulling back on cathereter while rotating, TEXT: 0.1 mL saline

3.8. Once retreated, deflate the balloon, and to ensure complete endothelial denudation, repeat the process twice more. Then, remove the catheter and immediately tie off ligature loop just above the arteriotomy site to stop the bleeding. [1.ECU]
3.8.1. showing ligatures

3.9. Next, apply a suitable antiseptic around the periphery of the wound and swab away the blood clots.  [1.ECU]

3.9.1. Film as written 
3.10. Lastly, close the skin incision and [1/2.ECU-TXT] disinfect the surgery site with povidone-iodine solution. Then, repeat the entire surgical procedure [3.CU] on the contralateral iliac artery using the second catheter. [4.ECU-TXT]
3.10.1. Closing the wound,TEXT: 5-0 silk suture

3.10.2. ADDED: Closing the wound : the end

3.10.3. Applying disinfectant solution then prepping to incisee the contralateral iliac artery

3.10.4. Same process as before
4. Post-operative Care, Tissue Harvesting and Analysis of Plaque Composition
4.1. After the surgery…[1-?], first clean the ophthalmic ointment from rabbit’s eyes. [2.MED] Then, administer sulfadoxine and trimethoprim.  [4.MED-TXT] Then, transfer the rabbit with the heating pad into a clean recovery cage and the monitoring patch and clips. [3.MED]
4.1.1. showing surgical area

4.1.2. Cleaning the rabbit’s eyes

4.1.4 Preparing syringe(s) of sulfadoxin and timethoprim, TEXT: 40 mg sulfadoxine + 8 mg trimethoprim / kg
4.1.3 showing rabbit in recovery cage use AFTER 4.1.4
4.2. Once the animal regains sternal recumbancy and is ambulating, return it it’s home cage. [1.MED]  For pain management provide buprenorphine. [2.MED-TXT] Now, start feeding the animal an atherogenic diet for as long as needed. [3/4.CU]
4.2.1. Rabbit in recovery cage is moving about, talent moves it back to home cage

4.2.2. Preparing a syringe of buprenorphine, TEXT: 0.05 - 0.1 mg Bup / kg, subcutaneous, every 6 - 12 h for 48 h
4.2.3. Talent loads dish with new diet and provides food to rabbit in home cage
4.2.4. ADDED: Showing food bag
AUTHOR NOTE: “THE FOLLOWING PART (in blue) HAS NOT BEEN FILMED BUT WILL BE SENT BY AUTHORS” – note, they included the results in that, so we might also be waiting on footage for the results…(NLC)
4.3. To harvest early thin plaques, two or three weeks post-surgery, first, anesthetize the rabbit [1.WID-TXT] and, then, euthanize the raibbit with an intercardial incision. [2.MED] 
4.3.1. Talent removing rabbit from home cage and placing it into the antesthesia chamber, TEXT: 5% isofluorane, 5 L / min,  10 – 15 min exposure

4.3.2. Talent operating on the rabbit soaking/sucking out blood after making intercardial incision

4.4. Next, open the abdomen and expose the retroperitoneum. [1.ECU-TXT] Then, trace the aorta towards the iliac bifurcation and tie it above the bifurcation.  [2.ECU] Follow by carefully removing the surrounding tissues and isolating both iliac arteries. [3.ECU]
4.4.1. Completing the exposure of the retroperitoneum, TEXT: Consult ref. 23 for more details. 

4.4.2. Pointing out aorta at iliac bifucaion and placing and tightening suture

4.4.3. Removing tissue around the two iliac arteries
4.5. Now, dissect out both arteries [1.ECU] and immerse them in ice-cold PBS.  [2.CU] Therein, remove the clots using forceps and divide each artery into four to six segments. [3.ECU
4.5.1. Cuttting an iliac artery out of rabbit

4.5.2. Placing iliac artery in the PBS bath

4.5.3. PBS bath with both iliac arteries, talent cuts them up into segments

4.6. Then, immediately embed the segments in a mold containing OCT compound, [1.CU] and snap-freeze the tissues in liquid nitrogen.  [2.MED] Store the tissues at -80 ºC and, later, stain 5-micron-thick sections using standard methodology. [3.WID-TEXT]
4.6.1. Emedding a segment into OCT 

4.6.2. Snap freezing OCT/segements 

4.6.3. Repeating 4.6.1 and 4.6.2, TEXT: Store at -80 ºC; Make 5 µm sections

5. Results: ______________ 
5.1. Balloon injury of the iliac arteries was performed successfully without complication in under an hour. Rabbits recovered within one hour and all appeared healthy without significant weight loss.  No post-operative complications were encountered and after 4-weeks of an atherogenic diet, the rabbits all had hypercholesterolemia.  
5.1.1. Figure 1, remove the image to the rabbit. at “after 4-weeks of an atherogenic diet “ add the text “44 ± 18 mM cholesterol / L” below the 4 week mark on the timeline
5.2. The combination of a balloon injury and the cholesterol diet resulted in structural changes in the vessel wall leading to the development of atherosclerotic plaques in two weeks.  Uninjured and balloon injured iliac arteries were isolated from the same animal and compared.
5.2.1. Fig 2 first two columns – add “Uninjured” above left-most column, add “14 d post-injury” above second column, add top row title on left side: “Movat pentachrome”, middle row: “H & E”, bottom row title: “Oil Red”
5.3. Plaques were characterized by lipid infiltration as well as smooth muscle cell migration and proliferation.  The plaques continued to grow in the injured vessels while the lumen size continued to shrink.  The resulting changes were very pronounced by 4 weeks.
5.3.1. Fig 2 first three columns – include all the labels listed above, add “28 d post-injury” for third column.  Animate the third column by adding the black boxes and then zooming in on them and showing the content of the fourth column of figure 2.
5.4. Quantification of these events revealed the significance of these changes.
5.4.1. Figure 3 – there are three sets of data for four column-groups on this chart, add a background color to the 2nd and 4th column-groups to make this easier to read.  Also, center the X-axis labels below the data within the column highlight.
5.5. Staining with alpha-SMA antibody reacts with muscle actin thus identifying vascular smooth muscle cells while staining with RAM-11 monoclonal antibody reveals the cytoplasm of macrophages. Together, these stains reveal the extent to which macrophage proliferated into the expanded muscle tissue in the injured vessels.
5.5.1. Figure 4 – remove the panel letter labels (e.g. “(A)”).  Add this images progressively, by showing A – D for “staining with alpha-SMA” and adding E and F for “staining with RAM-11”.  About midway through the final sentence, zoom in on C - F.  
6. Conclusion (said by authors on camera)
6.1. A FROBERT: After watching this video, you should have a good understanding of how to safely and easily perform a balloon injury on the rabbit iliac arteries.  
6.2. A FROBERT: This injury, along with a high fat content diet, results in plaques developing throughout the length of the iliac arteries in a homogenous and time-dependent fashion.  
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 are included in the email accompanying the finalized script.
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