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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include 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 from the protocol section below will viewers benefit most from having filmed? 
2.3., 2.3.1., 2.4., 2.6.1., 2.8.3., 2.11. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.8.3., 2.11.
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Jens J. Holst: This method can help answer key questions in the endocrinology and intestinal physiology fields, such as what molecular mechanisms are responsible for macro-nutrient stimulated gut hormone secretion? 
1.2. Rune E. Kuhre: The main advantage of this highly physiological technique is that the gut is left in situ while allowing detailed studies that are usually performed only within in vitro models. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Danish Animal Experiments Inspectorate.
Protocol: (read by voice talent at JoVE)
2. Operation and Perfusion
2.1. First, place the rat on a heated operating table [2-MED]. Confirm a lack of response to toe pinch [1-WIDE-TXT] [2-MED] and make a skin and peritoneal excision to expose the abdominal cavity [3-CU].
2.1.2. Talent placing rat onto table (Videographer: More Talent than rat)
2.1.1. Talent pinching toe (TEXT: Anesthesia: 0.079 mg of fentanyl citrate + 2.5 mg of fluanisone + 1.25 mg of midazolam i.p.)
2.1.2. Talent placing rat onto table (Videographer: More Talent than rat)
2.1.3. Incision being made
2.2. Move the small intestine to the side to expose the terminal region of the colon [1-CU] and ligate the supplying vasculature to the colon [2-ECU]. 
2.2.1. Intestine being moved/color being exposed

2.2.2. Shot of suture/sutures being placed. (Author Comment: This shoot is divided in two.) (Editor: it’s not clear how the shot is divided from the notes)
2.3. Gradually extract the colon, starting from the terminal region and moving toward the small intestine [1-CU], hydrating the tissue with isotonic saline [2-ECU] and using cotton swabs to remove the connective tissue as necessary [3-CU].

2.3.1. Colon being extracted [Shots 2.3.1 – 2.3.4 combined] (Editor: In their notes, the authors mentioned that these shots were combined but gave the order of the connective tissue being swapped, the tissue being hydrated, and then the colon being removed. I’m not sure what order the actions were actually performed in)
2.3.2. Tissue being hydrated

2.3.3. Connective tissue being swabbed 
2.4. When all of the colon has been removed, insert 15-cm piece of plastic tubing into the proximal end of the small intestinal lumen [1-CU-TXT] and secure the tubing with sutures [2-ECU].

2.4.1. Tubing being inserted (TEXT: outer diameter: 0.4 cm)
2.4.2. Suture being placed/shot of secured tubing

2.5. Next, use a 10-mL syringe and a syringe pump to carefully flush the small intestine with room temperature isotonic saline at a 0.25 mL/min flow rate [1-CU]. 
2.5.1. Intestine being flushed
2.6. When the tissue has been emptied of chime, adjust the tissue so the upper mesenteric artery is accessible [1-CU] and remove the connective and fat tissue to expose the artery [2-ECU].
2.6.1. Tissue being adjusted so artery is exposed. 
2.6.2. Tissue being removed/artery being exposed Start of luminal perfusion (TEXT: Flow rate: 0.5 ml/min). 
2.7. Use fine point forceps to place two sutures under the mesenteric artery [1-CU-TXT] and two sutures under the portal vein [2-CU].
2.7.1. Suture(s) being placed under artery (TEXT: Caution: Do not perforate artery)
2.7.2. Suture(s) being placed under vein

2.8. Fill a plastic, 22-gauge catheter attached to a rolling pump with perfusion buffer [1-MED-TXT] and use a pair of surgical scissors to cut a small hole into the mesenteric artery [2-ECU], immediately inserting the catheter into the incision [3-CU].

2.8.1. Talent filling catheter, with buffer container visible in frame (TEXT: See text for all solution/reagent preparation details) [Shots 2.8.1 – 2.8.3 combined]
2.8.2. Hole being cut

2.8.3. Catheter being inserted

2.9. Rune E. Kuhre: “Insert the catheter into the upper mesenteric artery within two minutes of cutting the hole in the artery, otherwise the gut will likely suffer from ischemic damage.” [1-MED-interview style]
2.9.1. Rune E. Kuhre, speaking the above interview style (looking just off-camera)
2.10. As soon as the catheter has been secured with a suture [1-CU], start the rolling pump to initiate perfusion at a 7.5 mL/min flow rate [2-MED].
2.10.1.  Catheter being secured

2.10.2.  Talent starting pump
2.11. When the blood vessels in the gut and the portal vein turn pale [1-CU], cut a hole in the portal vein [2-ECU], insert a metal catheter [3-ECU], and secure the metal catheter with another suture [4-CU].
2.11.1.  Shot of pale vessels [Shots 2.11.1 – 2.11.4 combined]
2.11.2.  Hole being cut

2.11.3.  Catheter being inserted

2.11.4.  Catheter being secured
2.12. Rune E. Kuhre: “Take care when inserting the catheter into the portal vein, as the vein is thin-walled and is easily perforated. However, as the gut is now being perfused, a quick insertion is not crucial.” [1-MED-interview style]
2.12.1.  Rune E. Kuhre, speaking the above interview style (looking just off-camera)

2.13. After collecting the perfusion output for 1 minute [1-MED-TXT], measure the volume [2-CU] and click “Execute Experiment” in the pressure recording program to initiate the perfusion pressure acquisition recordings [3-MED-over the shoulder].
2.13.1.  Talent setting timer (TEXT: Euthanasia: Diaphragm perforation after both catheters have been placed)

2.13.2.  Shot of perfusion volume
2.13.3.  Talent clicking execute experiment, with monitor visible in frame
2.14. Then cover the gut with a moistened lab tissue to keep it from drying out [1-CU] and confirm that the distal end of the intestine is not blocked and the luminal effluent can exit [2-CU].

2.14.1.  Gut being covered

2.14.2.  Shot of distal end of intestine releasing effluent

3. Sample Collection
3.1. To measure the partial pressure of oxygen and carbon dioxide, collect after approximately 30 minutes of perfusionperfusion buffer through a three-way stopcock valve immediately before it enters the organ [2-CU] and from the catheter inserted into the portal vein [3-CU-TXT].

3.1.1. Talent collecting sample (Videographer: More Talent than rat in shot) (TEXT: Collect 6.5-7.5 mL baseline sample/min)

3.1.2. Sample being collected before entering organ

3.1.3. Sample being collected from catheter (TEXT: Check/refill bubble trap regularly)

3.2. Place the samples on ice [1-MED] and use an automated blood-gas analyzer to measure the samples soon after collection [2-LM].

3.2.1. Talent placing samples on ice

3.2.2. *To be provided by Authors: Image of previous/representative measurement(s) 

3.2A. Use a fraction collector to obtain the first baseline samples [1-WIDE-TXT].
3.2A.1. Talent collecting sample (Videographer: More Talent than rat in shot) (TEXT: Collect 6.5-7.5 mL baseline sample/min) (Editor: I’m not sure how this shot was slated, but the authors added it here and it changed all the shot numbers after it. I’ve changed things back to hopefully retain the original shotlist numbering)
3.3. After 10-15 minutes of baseline collection, use a syringe pump to administer the first intra-arterial test stimulant through a three-way stopcock at a 0.35 mL/min flow rate [1-MED].
3.3.1. Talent attaching syringe pump to stopcock, with stimulant container visible in frame (Videographer: More Talent than rat in shot) 

3.4. Perform luminal stimulations by an initial stimulation bolus injection delivered at a 2.5 mL/min flow rate over the first 5 minutes of the stimulation [1-CU], followed by administration of the test solution at a 0.5 mL/min flow rate [2-CU].
3.4.1. Bolus injection being delivered
3.4.2. Test solution being delivered
3.5. As soon as the luminal stimulation period is over, flush the lumen with isotonic saline at a 2.5 mL/min flow rate for 5 minutes [1-MED]. Then collect baseline samples at 0.5 mL/min for 15-30 minutes before the next test substance is administered [2-MED-TXT].
3.5.1.  Talent adding syringe of isotonic saline to pump, with isotonic saline container visible in frame
3.5.2. Talent setting time (TEXT: Pre-stimulate 10-15 min w/ activator/inhibitor before secretagogue administration)

3.6. At the end of the experiment, administer a suitable positive control to test for the responsiveness of the preparation for 5-10 minutes [1-CU-TXT], collecting an additional 10-15 minutes of baseline samples at the end of the positive control stimulation period [2-CU].
3.8.0. [Added Shot]: Fill positive control solution into a 10 mL syringe. (Editor: If this shot looks good, it can be used during “At the end of the experiment…”)
3.6.1. Positive control being administered, with positive control container label visible in frame as possible (TEXT: 2-3 stimuli/experiment)

3.6.2. Sample(s) being collected
4. Results: Representative Good- and Poor-Quality Isolated Rat Small Intestine Perfusion Data
4.1. Here an example of good quality data demonstrating glucagon-like peptide-1, or GLP-1, secretion from an isolated perfused rat small intestine collected at 1-minute intervals are shown [1-LM].

4.1.1. Fig2. A.ai: Video Editor: please emphasize data line OR no animation

4.2. Under basal conditions, the secretion was steady [1-LM], while both before and after administration of the test stimulus [2-LM] and the positive control a robust secretory response was evident [3-LM].
4.2.1. Fig 2. B.ai: Video Editor: please emphasize baseline data bars

4.2.2. Fig 2. B.ai: Video Editor: please emphasize Insulin data bars

4.2.3. Fig 2. B.ai: Video Editor: please emphasize BBS data bar

4.3. These GLP-1 secretion data obtained from an isolated, perfused rat small intestine are of poor-quality [1-LM], with an unsteady secretion measured at basal conditions [2-LM] that drifted upward throughout the testing in a manner that appeared to be unrelated to the test substance administrations [3-LM] or the positive control [4-LM].

4.3.1. Fig2. C.ai: Video Editor: no animation

4.3.2. Fig2. C.ai: Video Editor: please emphasize data line

4.3.3. Fig2. C.ai: Video Editor: please emphasize brackets and accompanying fructose texts 

4.3.4. Fig2. C.ai: Video Editor: please emphasize bracket and accompanying BBS text

4.4. It is, therefore, impossible to conclude whether the increased GLP-1 secretion observed at the end of the vascular fructose stimulation was a fructose-mediated response [1-LM].
4.4.1. Fig2. D.ai: Video Editor: please emphasize brackets and texts over baseline and fructose data bars and BBS and baseline data bars
5. Conclusion (said by authors on camera):
5.1. Rune E. Kuhre: While attempting this procedure, take care to secure the catheters properly and to thoroughly clean the perfusion equipment as the perfusion buffer provides an excellent medium for bacterial growth. 
5.2. Rune E. Kuhre: Following this procedure, other methods, like in vitro studies on hormone secreting cell lines or primary intestinal cell cultures, can be performed to directly investigate the intra-cellular production of secondary messengers such as cAMP or intra-cellular calcium. 

5.3. Jens J. Holst: After its development, this technique paved the way for researchers in the fields of endocrinology and intestinal physiology to explore the molecular mechanisms underlying hormone secretion and absorption in the intestine.
5.4. Rune E. Kuhre: Don't forget that working with blockers and activators of molecular sites can be extremely hazardous and that precautions, such using gloves, a lab coat, safety glasses, and a fume hood, should always be taken while performing this procedure.   

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

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

3.1.2. 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. 
Fig2. A.ai
Fig2. B.ai
Fig2. C.ai
Fig2. D.ai
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.

( 2018, Journal of Visualized Experiments


