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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate 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. Please upload all screen captured files to your project page as soon as possible.
3. Which steps from the protocol section below are the most important for viewers to see? 
3.1., 3.5., 3.8., 3.9., 4.1., 4.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.9., 3.8. To ensure the success in these steps we usually practice the method and work very carefully to avoid any problems coming through surgical preparations.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N
Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.
1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.
1.1. Hannes Hudalla: This practical and reproducible method can be used to visualize the leukocyte:endothelium interactions that lead to leukocyte recruitment within an intact mouse [1]. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.2. Hannes Hudalla: This technique also presents a powerful tool for the monitoring of physiological and pathophysiological processes within the leukocyte recruitment cascade in vivo [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Trim Lajqi: The method can be applied in different inflammatory and septic models. For example, we have recently highlighted its relevance in the study of musculopathies involving exaggerated muscular leukocyte infiltration [1].
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.4. Trim Lajqi: Our suggestion to fellow scientists who are considering using this technique is to get as much hands-on experience as possible, as the method is very susceptible to minor deviations [1]. 
1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera
Introduction of Demonstrator (Said by you on camera):
1.5. Hannes Hudalla: Demonstrating the procedure with Trim Lajqi will be Simon Kranig, a clinician and senior scientist from my laboratory [1][2].
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera
Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Heidelberg University.
Section - Protocol
2. Optional Surgical Trachea and Carotid Artery Preparation
2.1. After confirming a lack of response to toe pinch in the anesthetized experimental animal [1-TXT], fix the mouse in a dorsal recumbent position on a 37-degree Celsius heating pad [2] and use a non-absorbable, sterile, 6/0 suture to wind a simple loop around the frontal teeth [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: ketamine 125 mg/kg + 12.5 mg/kg xylazine
2.1.2. One limb being fixed
2.1.3. Suture being looped around teeth
2.2. Tape the joining ends of the suture to the heating pad [1] and use tweezers to gently lift the skin at the midline [2].
2.2.1. Suture being taped
2.2.2. Skin being lifted
2.3. Next, make a circular, 1-2-centimeter-diameter incision over the neck and upper thorax abdomen [1] and use tweezers to carefully dissect the surrounding muscle, fat, and connective tissues [2]. Place a suture under the trachea [3].
2.3.1. Incision being made
2.3.2. Tissue being dissected
2.3.3. Suture being placed
2.4. Use small surgical scissors to make an approximately 1.3-millimeter transverse cut into the trachea [1] and introduce a polyethylene tube into the caudal end of the trachea to secure the upper airways [2-TXT].
2.4.1. Incision being made
2.4.2. Tube being introduced TEXT: Tube I.D. x O.D. 0.034” x 0.050”
2.5. Fix the tube located with a single circular knot suture [1] and locate the carotid artery along the right side of trachea [2].
2.5.1. Suture being  tied
2.5.2. ECU: Shot of carotid artery Video Editor: please emphasize artery when mentioned as necessary/appropriate
2.6. Dissect the surrounding tissue from the carotid artery wall [1-TXT] and pass two pieces of suture under the artery [2].
2.6.1. Tissue being dissected TEXT: Alternative: Use jugular or tail vein for i.v. access
2.6.2. Suture being passed
2.7. Tie the first cranial suture proximal to the bifurcation of carotid arteries [1] and position the second suture about 5-8 millimeters distal from the first suture without tying [2].
2.7.1. Suture being tied/shot of tied suture
2.7.2. Suture being positioned
2.8. Next, attach a 30-centimeter piece of polyethylene tubing to a 1-millimeter syringe needle filled with saline [1-TXT] and use a 7-millimeter vessel clip to clamp the carotid artery distally to the second suture [2].
2.8.1. Tubing being attached to syringe TEXT: Tube I.D. x O.D. 0.011” x 0.024”
2.8.2. Artery being clamped
2.9. Make an approximately 0.5-millimeter transverse cut in the carotid artery [1] and introduce the sterile polyethylene tube into the artery [2].
2.9.1. Incision being made Videographer: Difficult step
2.9.2. Tube being inserted Videographer: Difficult step
2.10. Secure the tube with the second suture [1] and remove the vessel clip [2].
2.10.1. Tube being secured/suture being tied
2.10.2. Clip being removed
2.11. Then gently depress the syringe plunger to flush saline into the vessel [1].
2.11.1. Plunger being depressed
3. Surgical Cremaster Muscle Preparation
3.1. To prepare the cremaster muscle, transfer the mouse to a custom-made plastic microscope frame with the scrotum facing the microscope stage [1] and carefully grasp the scrotum at its most distal end with tweezers [2].
3.1.1. WIDE: Talent placing mouse Videographer: More Talent than mouse; Important step
3.1.2. Scrotum being grasped Videographer: Important step
3.2. Pulling the scrotum gently, remove a circular, about 5-millimeter-diameter section of scrotal skin
 [1-TXT], keeping the open tissue well hydrated with saline [2].
3.2.1. Skin being pulled and cut TEXT: Caution: Do not harm underlying cremaster muscle or other structures
3.2.2. Saline being added to tissue
3.3. Use two tweezers to dissect the loose connective tissue [1] and locate both testes [2].
3.3.1. Tissue being dissected
3.3.2. ECU: Shot of at least one testis 
3.4. Grasp one testis distally [1] and gently begin pulling out the reproductive tissue, removing any surrounding connective tissue step by step [2].
3.4.1. Testis being grasped
3.4.2. Testis being pulled/tissue being removed
3.5. Once the testis has been exteriorized, pin the distal end of the tissue to the rubber ring surrounding the stage [1] and hydrate the tissue with saline [2].
3.5.1. Testis being pinned Videographer: Important step
3.5.2. Tissue being hydrated Videographer: Important step
3.6. Next, carefully remove the connective tissue without harming the underlying cremaster muscle [1-TXT].
3.6.1. Tissue being removed TEXT: Excess connective tissue may obstruct visualization and produce blurry images
3.7. Simon Kranig: It is critical to remove all of the connective tissue, which may obstruct the view of the muscle during imaging, resulting in blurry images, without harming the underlying cremaster muscle [1].
3.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
3.8. When all of the tissue has been removed [1], make a 1-millimeter transverse incision to open the cremaster muscle [2] before making a longitudinal incision from the very distal to the proximal end of the tissue [3]. The muscle should open spherically [4-TXT].
3.8.1. Shot of tissue with all connective tissue removed Videographer: Important/Difficult step
3.8.2. Small incision being made Videographer: Important/Difficult step
3.8.3. Longitudinal incision being made Videographer: Important/Difficult step
3.8.4. Shot of spherical opening in muscle tissue Videographer: Important/Difficult step TEXT: Macroscopically visible vessel should not be severed
3.9. Carefully spread the muscle over the glass stage [1] and pin the muscle to the rubber ring, taking care not to touch or harm the central region of the tissue [2].
3.9.1. Muscle being spread over stage Videographer: Important step
3.9.2. Muscle being pinned Videographer: Important step TEXT: Caution: Excess stretch may obstruct blood low
3.10. Then pin the remaining testis to the side to give access to the region of interest [1] and hydrate the tissue with PSS (P-S-S) [2-TXT].
3.10.1.  Testis being pinned
3.10.2. PSS being added to tissue TEXT: PSS: physiological salt solution
4. Intravital Microscopy
4.1. For intravital visualization of the muscle vasculature, place the mounted cremaster muscle in the upright microscope [1] and select the 40x objective [2].
4.1.1. WIDE: Talent placing muscle in microscope Videographer: Important step
4.1.2. Talent selecting objective Videographer: Important step
4.2. Perform the recordings under continuous superfusion with 35-37-degree Celsius PSS through a piece of small tubing [1] that has been taped to the upright objective of the microscope [2] to allow continuous dripping of PSS alongside the objective down onto the muscle tissue [3].
4.2.1. PSS being added to tubing Videographer: Important step
4.2.2. Shot of tubing taped to upright objective Videographer: Important step
4.2.3. PSS drinning onto tissue Videographer: Important step
4.3. Identify the post-capillary venules [1] and measure the microcirculation on venules with a 20-40-micrometer diameter [2].
4.3.1. Talent at microscope, identifying venules, with monitor visible in frame
4.3.2. SCREEN: To be provided by Authors: Venule being measured

4.4. Then record high-resolution images of the microcirculation from the cremaster muscle over a 30-second period, continuously adjusting the focus due to slight changes in the contraction and relaxation of the muscle tissue [1].
4.4.1. SCREEN: To be provided by Authors: Muscle being recorded/focus being adjusted

Section – Results
5. Results: Representative Post-Capillary Venule Identification, Rolling Leukocyte Recruitment Patterns, and Hemodynamic and Microvascular Parameter Assessment  
5.1. Excess connective tissue can lead to blurry microscopic images [1].
5.1.1. LAB MEDIA: Supplemental Video 1: 00:04-00:14
5.2. In this representative microscopic image, the post-capillary venules, which should be between 20-40 micrometers in diameter, can be identified by the confluence of two smaller vessels [1].
5.2.1. LAB MEDIA: Figure 2 top images Video Editor please emphasize/outline confluence of two smaller vessels with larger vessel in top right of microscope image
5.3. Adherent and rolling leukocytes can be visualized [1], while circulating leukocytes may only be tracked in slow motion replay of recorded videos [2].
5.3.1. LAB MEDIA: Figure 2 third images Video Editor please emphasize leukocytes in vessel of microscope image
5.3.2. LAB MEDIA: Figure 2 third images
5.4. A multitude of parameters may affect leukocyte recruitment in vivo, including the cardiac output, vessel diameter, center line velocity, wall shear rate, and number of circulating leukocytes [1].
5.4.1. LAB MEDIA: Table 1 Video Editor please emphasize Vessel diameter, Centerline velocity, Wall shear rate, and Systemic WBC columns
5.5. Note that the centerline velocity is influenced by cardiac output, peripheral vascular resistance, and intravasal volume [1].
5.5.1. LAB MEDIA: Table 1 Video Editor please emphasize Centerline velocity data column
5.6. For example, a large volume of rhodamine or other experimental substance given via the carotid catheter increases the post capillary centerline velocity and inhibits leukocyte capture and rolling [1].
5.6.1. LAB MEDIA: Supplemental Video 2: 00:03-00:13
5.7. On the contrary, cardiac failure, deep anesthesia, or hypothermia may decrease the post-capillary flow [1].
5.7.1. LAB MEDIA: Supplemental Video 2: 00:23-00:33
5.8. To determine the centerline velocity, freely circulating fluorescent leukocytes may be used [1] or the leukocytes must be dyed with fluorescent reagents like rhodamine [2].
5.8.1. LAB MEDIA: Figure 3 Video Editor please emphasize eGPF images
5.8.2. LAB MEDIA: Figure 3 Video Editor please emphasize Rhodamine images
5.9. Note that wild type strains may show physiological variance [1]. For example, C57BL/6 (C-fifty-seven-black-six) mice demonstrate clearly enhanced leukocyte rolling, adhesion, and transmigration [2] compared to black C57BL/10ScSn (C-fifty-seven-black-10-S-C-S-N) animals [3].
5.9.1. LAB MEDIA: Figure 4
5.9.2. LAB MEDIA: Figure 4 Video Editor please emphasize olive data bars
5.9.3. LAB MEDIA: Figure 4 Video Editor please emphasize brown data bars
Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Trim Lajqi: The planning and standardization stages are important for mastering the technique, especially during the preparation of the cremaster muscle for microscopy [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.1.-3.9.)
6.2. Simon Kranig: Other methods for visualizing leukocyte recruitment can be conducted to yield additional information and to help dissect the individual contribution of leukocytes and endothelial cells to the recruitment cascade [1]. 
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Hannes Hudalla: This technique provides a platform for the preclinical evaluation of pharmacological mediators and  novel immune-modulatory substances [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
�Authors: Each author can give a maximum of two Introduction statements, not including the demonstrator introduction statement.


�There is slight movement of the left hind leg when cutting the skin, we checked the mouse immediately and it was well sedated. We did not feel it ws ethical to sacrifice another animal for this small step, so we would suggest to introduce a freeze frame when the scissors are placed. The freeze frame could then show the text “Caution: Do not harm…”


��Authors: Please upload this screen capture video to your � HYPERLINK "http://www.jove.com/files_upload.php?src=18455293" ��project page� as soon as possible.


�Authors: Please upload this screen capture video to your � HYPERLINK "http://www.jove.com/files_upload.php?src=18455293" ��project page� as soon as possible.
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