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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 2.1.-2.16.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.4., 2.12.
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 procedure is to induce aortic tissue hypoxia for the initiation of an abdominal aortic aneurysm, or AAA (Pronounce: A-A-A), with progressive aortic dilation in the rat. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Naoki Unno: This method can help answer key questions in the aortic aneurysm research field about the mechanisms responsible for abdominal aortic aneurysm development and rupture. 
1.2. Naoki Unno: The main advantage of this technique is that the morphological and pathological characteristics observed in the rat model are similar to those seen in human abdominal aortic aneurysms.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Nobuhiro Zaima: We first had the idea for this method when we were investigating the novel pathophysiology of human AAA’s.
1.4. Nobuhiro Zaima: Visual demonstration of this method is critical, as the hypoxia induction surgery is difficult to learn through text-based instruction alone.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ___: Demonstrating the procedure will be Tatsuro Yata, a vascular surgeon, and Hirona Kugo, a post doc, both from our 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.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.2. Procedures involving animal subjects were performed in accordance with the guidelines of the Hamamatsu University School of Medicine Animal Care Committee at the Center for Animal Care. 
Protocol: (read by voice talent at JoVE)
2. Model Preparation
2.1. After confirming the appropriate level of sedation by toe pinch [1-WIDE-TXT], use an electric razor to shave the abdominal hair of a 300-400 mg rat [2-CU] followed by a sequential alcohol and povidone-iodine solution disinfection of the exposed skin [3-CU].
2.1.1. Talent pinching toe (Videographer: More Talent than rat in shot) (TEXT: Anesthesia: isoflurane inhalation 2-3 mL/L)
2.1.2. Few seconds hair being shaved

2.1.3. Few seconds skin being scrubbed, with alcohol and povidone-iodine solution containers visible in frame

2.2. Place the rat on the operation table in the supine position [1-MED] and apply ointment to the animal’s eyes [2-ECU].

2.2.1. Talent placing rat onto table (Videographer: More Talent than rat in shot)

2.2.2. Few seconds ointment being applied

2.3. Next, use a scalpel to make a ventral midline abdominal incision [1-CU] and use sterile gauze and a wound retractor to pack the abdominal contents within the abdominal cavity [2-CU].
2.3.1. Few seconds incision being made

2.3.2. Few seconds gauze being placed, with retractor visible in frame
2.4. To detach the aorta from the perivascular tissue, use tweezers to gently pick up and tear the retroperitoneum, exposing the aortic wall [1-CU].
2.4.1.  Retroperitoneum being picked up and torn (Videographer: Split action into separate steps as necessary)
2.5. Then exfoliate the infrarenal aorta within the retroperitoneal space from the left renal vein to the bifurcation from the perivascular tissue [1-ECU].

2.5.1. Few seconds aorta being exfoliated

2.6. Use a 5-0 silk suture to ligate the vessels branching from the abdominal aorta to block the blood supply at a point away from the aorta that does not narrow the aortic lumen [1-CU].
2.6.1. Few seconds suture being placed 
2.7. To block the aortic blood flow, place vascular clips just below the renal artery [1-ECU] and just above the bifurcation of the aorta [2-ECU-TXT].

2.7.1. Few seconds clip being placed just below renal artery

2.7.2. Few seconds clip being placed just above bifurcation (TEXT: Use clips > aortic diameter/temporary 5-0 silk suture to completely block blood flow)

2.8. Similar to creating a dot hemorrhage on the surface of the aortic wall, insert a scalpel 5 mm distally from the aortic clip adjacent to the renal artery branches to cut the anterior aortic wall [1-CU] and use a 24-gauge indwelling needle to shallowly insert a polyurethane catheter through the incision [2-ECU-TXT].
2.8.1. Few seconds scalpel being placed (Video Editor: please indicate 5 mm distance between scalpel and aortic clip when mentioned as possible/appropriate)

2.8.2. Few seconds catheter being inserted (TEXT: outside diameter 0.55 mm, inside diameter 0.37 mm)
2.9. Attach a 1 mL syringe filled with water to the polyurethane [1-CU] and flush the remaining blood from the aorta [2-CU-TXT].
2.9.1.  Few seconds syringe being attached
2.9.2.  Few seconds blood being flushed (TEXT: Remove catheter after irrigation)
2.10. Next, cut a new polyurethane catheter to 10 mm long [1-MED-TXT] and completely insert this catheter into the aortic lumen incision [2-CU]. 
2.10.1.  Few seconds Talent cutting catheter (TEXT: outside diameter 1.20 mm, inside diameter 0.94 mm)
2.10.2.  Few seconds catheter being inserted

2.11. Reposition the midpoint of the catheter to match the location of the incision [1-ECU-TXT] and use an 8-0 monofilament suture to close the incision with a purse string suture [2-CU].

2.11.1.  Few seconds catheter position being adjusted (TEXT: i.e. cover incision w/ catheter)

2.11.2.  Few seconds suture being placed

2.12. Ligate the abdominal aorta with a surgeon’s knot using a 5-0 silk suture and the polyurethane catheter [1-CU-TXT].

2.12.1.  Few seconds catheter/aorta being ligated (TEXT: Lumen maintained by indwelling catheter/ligate firmly to prevent catheter misalignment)
2.13. When the catheter is secure, remove the vascular clips at the aortic bifurcation [1-CU] and below the renal artery to restore the antegrade blood flow and confirm the presence of gross aortic pulsation [2-ECU].
2.13.1.  Few seconds at least one clip being removed

2.13.2.  Few seconds aorta pulsing

2.14. After removing the gauze, use a 4-0 polypropylene suture to tightly close the abdominal incision in two layers to prevent a protruded organ [1-CU-TXT].
2.14.1.  Few seconds first layer being closed (TEXT: i.e. peritoneum then other layers)

2.15. Then apply topical lidocaine to the abdominal incision [1-ECU] and place the rat on a heating pad with monitoring until full recumbency [2-MED-TXT].

2.15.1.  Few seconds lidocaine being applied

2.15.2.  Talent placing rat onto pad (Videographer: More Talent than rat in shot) (TEXT: See text for full post-surgical care details)

2.16. Postoperatively, observe the time-course development of the enlarged aorta on an ultrasound echogram [1-CU], measuring the maximum diameter from the inside edge to the outside edge of the abdominal aorta according to standard protocols [2-LM-TXT].

2.16.1.  Few seconds ultrasound wand being applied to aorta

2.16.2.  Figure 3 revise.jpg (TEXT: See text for full aortic measurement details)
3. Harvesting, Fixing, and Elastica-van Gieson (EVG) Staining

3.1. Twenty-eight days after the surgery, use a scalpel to open the abdomen with a new ventral incision [1-WIDE-TXT] and use scissors to harvest the aneurysm [2-CU].

3.1.1. Few seconds Talent making incisions (Videographer: More Talent than rat in shot) (TEXT: Euthanasia: sodium pentobarbital ≥ 100 mg/kg i.p.)
3.1.2. Few seconds aneurysm being harvested

3.2. Place the harvested aortas in 10% neutrally buffered formalin for 24-48 hours [1-MED-TXT].
3.2.1. Talent placing aorta into formalin, with formalin container visible in frame (TEXT: See text for all reagent preparation details)
3.3. After embedding the aortas in paraffin and obtaining sections of the aortic tissue according to standard protocols [1-MED-TXT], hydrate the fixed paraffin sections in distilled water for 10 minutes [2-CU] followed by incubation in Verhoeff’s hematoxylin [3-CU].

3.3.1. Few seconds Talent at microtome, making a section (TEXT: See Methods Mol Med. 2007;140:309-17. for full paraffin embedding/section acquisition details) 

3.3.2. Section(s) being placed into water

3.3.3. Section(s) being placed into Verhoeff’s hematoxylin, with Verhoeff’s hematoxylin container label visible in frame 
3.4. “Elastin and collagen can be identified with Verhoeff's hematoxylin and van Gieson's solution, respectively. Therefore, the freshness and incubation times of these tissue dyes are important for achieving an optimal staining.” [1-MED-interview style]
3.4.1. Takeshi Sasaki, speaking the above interview style (looking just off-camera)
3.5. After 25 minutes, rinse the sections with three 1 minute washes in water [1-MED] followed by 10-30 dips in differentiating solution [2-CU].

3.5.1. Talent placing slide(s) into water

3.5.2. Few seconds slide(s) being dipped in differentiation solution

3.6. Rinse the sections three times in water again [1-MED] and place the samples in 5% sodium thiosulfate for 1 minute [2-CU].
3.6.1. Talent placing slide(s) into water

3.6.2. Slide being placed into sodium thiosulfate, with sodium thiosulfate container label visible in frame

3.7. After another water wash, immerse the samples in van Gieson’s solution for 5 minutes [1-MED].
3.7.1. Talent placing slide(s) into van Gieson’s solution, with van Gieson’s solution container visible in frame
3.8. Next, dehydrate the tissues in 30 second ascending ethanol immersions [1-CU-TXT] followed by clearance with two 5 minute xylene incubations [2-MED].
3.8.1. Slide(s) being placed into first ethanol jar, with other concentrations also visible in frame (TEXT: 75% -> 90% -> 95%, -> 100% x2)  
3.8.2. Talent placing slide(s) into xylene, with xylene container visible in frame

3.9. Then use resinous mounting medium to cover the sections with appropriately-sized coverslips [1-CU].
3.9.1. Few seconds at least one coverslip being applied
4. Results: Representative Live Palate Explant Culture Imaging
4.1. In these images, a representative abdominal aortic aneurysm 28 days post catheter insertion is shown [1-LM].
4.1.1. Figure 2 revise.jpg: no animation OR outline dotted line in left image
4.2. Measurement of the upper and lower ends of the aorta by transabdominal ultrasonography reveals a normal diameter without dilation immediately after catheter placement [1-LM], which increases to maximum size at about 14 days post placement [2-LM] and remains unchanged or slightly increases until the end of the experimental period [3-LM].

4.2.1. Figure 3 revise.jpg: please indicate zero data bar
4.2.2. Figure 3 revise.jpg: please indicate day 14 data bar
4.2.3. Figure 3 revise.jpg: please indicate days 21 and 28 data bars
4.3. Histopathological analysis of the aneurysm on day 28 [1-LM] reveals a prominent degradation of elastic fibers compared to that observed on day 0 [2-LM].
4.3.1. Figure 4.tif: please indicate black staining in day 28 image

4.3.2. Figure 4.tif: please indicate black staining in day 0 image

5. Conclusion (said by authors on camera):
5.1. Naoki Unno: Once mastered, this technique can be completed in about 1 hour if it is performed properly.

5.2. Naoki Unno: Following this procedure, other methods, like in vitro analysis, can be performed to answer additional questions about individual cellular functions.

5.3. Tetsumei Urano: After its development, this technique paved the way for researchers in the abdominal aortic aneurysm field to explore the disease in specific patient demographics.

5.4. Naoki Unno: After watching this video, you should have a good understanding of how to induce aortic tissue hypoxia for the initiation of an abdominal aortic aneurysm with progressive aortic dilation in the rat.

5.5. Naoki Unno: Don't forget that working with surgical instruments can be extremely hazardous and that precautions against injury and infection should always be taken while performing this procedure.   

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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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.  

Figure 2 revise.jpg
Figure 3 revise.jpg

Figure 4.tif

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 in the email accompanying the finalized script.
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