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A.  Will you require JoVE to record video microscopy through a microscope? N 
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 individual steps (not sections) of your protocol will viewers benefit most from having filmed? 2.5; 2.7; 3.1; 3.2, 3.4; 3.7

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most difficulat step is to perform surgery and exteriorize the ileum loop cautiously to avoid preactivation. To ensure success we treat the ileum cautiously only with cotton swabs soaked with prewarmed saline.

E. Will the filming need to take place in multiple locations? N 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to investigate leukocyte-endothelial cell and platelet-leukocyte interactions during inflammation in vivo. (Intro) This is accomplished by first pre-treating a mouse with the substances of interest (P1) and labeling the blood cells. (P2) An ileum loop and the accompanying mesentery vessels are then exteriorized, (P3) and the cell-to-cell interactions that take place within a selected mesentery vein are imaged by intravital microscopy. (P4) Ultimately, the interactions between the leukocytes and the platelets with the endothelia or each other can be analyzed. (P5)
From Graphic_intravital microscopy_jove.ppt

(P1) show left mouse, then have syringe of light blue solution inject into mouse abdomen
(P2) have new syringe appear with red solution and inject solution behind/into mouse eye
(P3) show right mouse and have ileum/vessels appear/come out of mouse abdomen
(P4) zoom into mouse vessels as in bottom right, then show red cells rolling along vessel/abutting each other OR show magnified square with Figure4.tiff within square
(P5) Figure3-akut Flx ohne LPS.pdf
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Nadine Herr: This method can help answer key questions in the field of inflammation, such as what kinds of leukocyte-endothelial or platelet-leukocyte interactions occur in vivo during different models of inflammation or after different pre-treatments of interest.  

Protocol (read by voice talent at JoVE):
2. Inflammation induction
2.1. Four hours before the intravital imaging [2.1.1.-WIDE-TXT], inject 20 mg/kg of LPS ip into a 16-20 gram 4-6 week old male mouse to induce the mock bacterial inflammatory response [2.1.2.-CU].

2.1.1. Talent picking up mouse for ip injection (TEXT: Caution: Older/heavier mice present excessive fat around vessel)

2.1.2. Few seconds ip injection being made

2.2. Pre-warm a 0.9% saline solution in a 37°C water bath for humidifying the plastic chamber and mesentery tissue at this time as well [2.2.1.-MED].
2.2.1. Talent placing saline in water bath

2.3. Next, confirm the appropriate depth of anesthesia by a lack of response to toe pinch in the LPS-treated mouse [2.3.1.-ECU-TXT], and then apply ointment to the animal’s eyes [2.4.1.-ECU]. Depilate the abdomen with a shaver [2.3.2.-CU], removing any loose hair with 70% ethanol-soaked gauze [2.3.3.-CU].

2.3.1. Toe being pinched (TEXT: ketamine 100 mg/kg + xylazine 5 mg/kg) 
2.4.1 [moved] Ointment being applied to one eye (Still Shot 2.4.1 on camera).
2.3.2. Few seconds shaving of abdomen

2.3.3. Few seconds gauze being applied/hair being removed

2.4. [2.4.1.-ECU]. Then use a small, curved forceps and scissors to open the abdomen [2.4.2.-CU].
2.4.1. [moved] Ointment being applied to one eye

2.4.2. Few seconds abdomen being opened (Use Take 2 (peritoneum not opened)).
2.5. Identify the epigastrical vessels [2.5.1.-CU] and open the peritoneum in the linea alba region to protect the vessels [2.5.2.-CU].
2.5.1. Shot of epigastrical vessels (Video Editor: if possible/appropriate, please identify vessels when mentioned)

2.5.2. Few seconds peritoneum being opened
2.6. Apply a few drops of pre-warmed saline into the abdominal cavity to keep the tissue moist [2.6.1.-CU], followed by a retroorbital injection of 50 microliters of rhodamine 6G to label the circulating blood cells [2.6.2.-CU].

2.6.1. *Film as written

2.6.2. Few seconds injection being made

2.7. Then place the mouse in a 10 cm petri dish [2.7.2.-CU], exteriorize a loop of ileum [2.7.1.-CU] and administrate the pre-warmed saline every other minute to keep the tissue moist [2.7.3.-CU].

2.7.1. [2.7.1 and 2.7.2 order switched] *Film as written (Videographer: Combine 2.7.1. and 2.7.2. as appropriate)

2.7.2. *Films as written (Videographer: Combine 2.7.1. and 2.7.2. as appropriate)

2.7.3. *Film as written

3. Intravital microscopy and analysis
3.1. To visualize the inflammatory response by intravital microscopy, place the mouse underneath the microscope [3.1.1.-WIDE] and bring a mesentery vein with a diameter of 200-300 micrometers and as little as possible visible surrounding fat into the field of view [3.1.2.-SCREEN-TXT]. 

3.1.1. Talent placing mouse on microscope stage (TEXT: Euthanasia: cervical dislocation)

3.1.2. *To be provided by Authors (TEXT: Do not touch mesentery vessels/stimulate endothelium) (Filmed as backup, if screen capture is not possible).
3.2. Using the appropriate microscope software, record the blood cell-endothelia interactions for one minute in 4 different veins per mouse [3.2.1.-SCREEN].

3.2.1. *To be provided by Authors. (Filmed as backup, use screen capture if possible)
3.3. Then, to analyze the cell-to-cell responses, confirm the stable and inter-individually blood flow conditions [3.3.1.-MED-TXT]. [3.3.2.-SCREEN].

3.3.1. Few seconds Talent analyzing data (TEXT: Analyze blinded for all parameters)

3.3.2. *To be provided by Authors if there is an appropriate SCREEN capture shot to illustrate this step
3.4. To quantify the number of rolling leukocytes, draw a vertical line through the vein [3.4.1.-SCREEN] and manually count all of the leukocytes that cross this line in one minute [3.4.2.-SCREEN/MED-over the shoulder].

3.4.1. *To be provided by Authors

3.4.2. *To be provided by Authors OR Few seconds Talent counting leukocytes, with computer monitor visible in frame (Use 3.3.1 second part).
3.5. To determine the rolling velocity, draw two vertical lines through the vein 50 micrometers apart [3.5.1.-SCREEN] and measure the time it takes a single leukocyte to cross between the lines while stably rolling on the endothelium [3.5.1.-SCREEN/MED-TXT]. 

3.5.1. *To be provided by Authors

3.5.2. *To be provided by Authors OR Talent watching screen while checking watch/starting stopwatch/timer or similar (TEXT: Leukocyte speed = 50 micrometers/time to cross both lines in seconds)

3.6. To measure the leukocyte adhesion, draw a 200 x 200 micrometer square in the vein [3.6.1.-SCREEN]. Then manually count the firmly adherent leukocytes that exhibit no visible movement within the square for 30 seconds [3.6.2.-SCREEN/MED].

3.6.1. *To be provided by Authors

3.6.2. *To be provided by Authors OR Few seconds Talent counting leukocytes, with computer monitor visible in frame

3.7. Finally, to quantify the platelet-leukocyte interactions, manually count the number of platelets bound to one leukocyte [3.7.1.-SCREEN/MED-over the shoulder].
3.7.1. *To be provided by Authors OR As possible, platelets and leukocytes image on screen, while Talent counts cells for few seconds 
4. Results: Representative leukocyte-endothelial and platelet-leukocyte interactions in the mesenterial veins of LPS-treated mice
4.1. Although there is a certain degree of activation in untreated animals due to the procedure itself, there is almost no slow rolling … [4.1.1.-LM]
4.1.1. Figure2Aand2F.tiff: please highlight top graph and/or indicate white data bar of same
4.2. … or firm adhesion of untreated leukocytes [4.2.1.-LM].
4.2.1. Figure2Cand2H.tiff: please highlight top graph and/or indicate white data bar of same
4.3. Indeed, higher numbers of rolling [4.3.1.-LM] and adherent leukocytes [4.3.2.-LM] are observed, with a decrease in the rolling velocity of the circulating blood cells in LPS-challenged mice [4.3.3.-LM].
4.3.1. Figure2A-H.tiff: please highlight left bottom graph and/or indicate white data bar of same
4.3.2. Figure2A-H.tiff: please highlight right bottom graph and/or indicate white data bar of same
4.3.3. Figure2A-H.tiff: please highlight middle bottom graph and/or indicate white data bar of same
4.4. In this experiment, intravital microscopy was performed without further LPS challenge immediately after acute intraperitoneal treatment with fluoxetine. Note the higher numbers of firmly adherent leukocytes … [4.4.1.-LM]
4.4.1. Figure3C.tiff: please highlight/indicate black data bar
4.5. … and the lower rolling velocities in the fluoxetine-treated animals, indicating an influence of the acute fluoxetine treatment on leukocyte-endothelial interactions [4.5.1.-LM].
4.5.1. Figure3Aand3B.tiff: please highlight/indicate black data bars
4.6. Further, as observed in this representative image of platelet-leukocyte interactions within a mesenteric vein during LPS-induced peritonitis, a rosetting of the platelets around the leukocytes can be observed [4.6.1.-LM], as well as the interactions of these complexes with the vessel wall [4.6.2.-LM].
4.6.1. Figure4.tiff: please add/highlight red arrows

4.6.2. Figure4.tiff: please indicate bottom right cell
5. Conclusion (said by authors on camera)
5.1. Nadine Herr: After watching this video, you should have a good understanding of how to perform intravital microscopy to investigate leukocyte-endothelial cell and platelet-leukocyte interactions.
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.  
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Figure2Aand2F.tiff

Figure2Cand2H.tiff

Figure2A-H.tiff

Figure3C.tiff

Figure3Aand3B.tiff

Figure4.tiff

3.4.1_Leukocyte count.mp4
3.5.1_Leukocyte count.mp4

3.6.1_Firm leukocyte count.mp4

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, as well as an introduction to your videographer, closer to your filming date.
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