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A.  Will you require JoVE to record video microscopy? Y, Wild Heerbrugg M650
B.   Does your protocol include software usage? (Y/N) N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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 murine liver laceration model is to induce uncontrolled hemorrhage for the study of resuscitation practices and the pathophysiologic mechanisms of uncontrolled hemorrhage. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Mitchell Dyer: This method can help answer key questions in the hemorrhagic shock field about resuscitation practices, new hemostatic drugs, and the molecular mechanisms that follow uncontrolled hemorrhage. 
1.2. Mitchell Dyer: The main advantages of this technique are that it is reproducible, high-throughput, and takes advantage of available transgenic mouse strains.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Mitchell Dyer: Demonstrating the procedure will be Shannon Haldeman, a technician from the Neal laboratory.  
1.3.1. Interview style: Author saying the above 
1.3.2. 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)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Pittsburgh.

Protocol (read by voice talent at JoVE):

2. Catheter Placement

2.1. Before beginning the procedure, place a sterile drape on top of a blue surgical pad over a 37 °C water-circulating heat pad [1-WIDE].

2.1.1. Few seconds Talent placing drape onto pad

2.2. Secure the anesthetized mouse onto a surgical board with tape [1-MED-over the shoulder-TXT] and use a razor to shave the abdomen and bilateral groins [2-CU-TXT].

2.2.1. Few seconds Talent taping one limb (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: sodium pentobarbital 70 mg/kg i.p.)
2.2.2. Few seconds abdomen being shaved (TEXT: Confirm appropriate level of sedation w/ toe pinch)

2.3. Using sterile gauze, disinfect the exposed skin with betadine [1-CU] and insert a rectal temperature probe [2-CU-TXT].

2.3.1. Few seconds skin being disinfected, with betadine container label visible in frame 
2.3.2. Few seconds probe being inserted (TEXT: Maintain 35-37 °C core temperature)

2.4. Place the mouse under a dissecting microscope [1-MED] and make a 4-5 mm longitudinal incision over the groin muscle [2-SCOPE].

2.4.1. Talent placing mouse under microscope (Videographer: More Talent than mouse in shot)
2.4.2. Few seconds incision being made 

2.5. Using Dumont forceps, grab the adipose tissue connected to the adductor muscle [1-SCOPE] and pull the muscle laterally to cleanly expose the femoral bundle [2-SCOPE-TXT].

2.5.1. Tissue being grabbed (Videographer: Combine 2.5.1. and 2.5.2. as appropriate)
2.5.2. Muscle being pulled (Videographer: Combine 2.5.1. and 2.5.2. as appropriate) (TEXT: Dissection through adipose tissue = vascular injury)

2.6. Use the forceps to carefully dissect away from the artery and vein until the fat pad adjacent to the nerve is observed [1-SCOPE].

2.6.1. Few seconds dissection to expose fat pad 

2.7. Pull the pad laterally with the forceps to move the nerve away from the artery [1-SCOPE-TXT] and use a second pair of Dumont forceps to bluntly dissect the connective tissue between the nerve and the artery [2-SCOPE].

2.7.1. Fat pad being grabbed/pulled (Videographer: Combine 2.7.1. and 2.7.2. as appropriate) (TEXT: Caution: Do not grab nerve)
2.7.2. Few seconds tissue being dissected (Videographer: Combine 2.7.1. and 2.7.2. as appropriate)

2.8. Next, loop one loose 6-0 silk suture around both vessels proximal to the profunda fermois take off [1-SCOPE], placing a second suture distal to the first [2-SCOPE].

2.8.1. Few seconds suture being placed
2.8.2. Few seconds second suture being placed 

2.9. After immediately tying the second suture, place a third, loose suture between the first two sutures [1-SCOPE] and use microvascular scissors to make an arteriotomy on the ventral surface of the vessel [2-SCOPE].

2.9.1. Few seconds third suture being placed
2.9.2. Few seconds arteriotomy being made

2.10. Insert a three-way catheter into the artery [1-SCOPE] and tie the proximal and middle suture to secure the catheter. [2-SCOPE].

2.10.1.  Few seconds catheter being inserted
2.10.2.  Few seconds sutures being tied

2.11. Connect the three-way catheter to a sterile transducer [1-MED] and collect the baseline blood pressure data. [2-MED-TXT].

2.11.1.  Few seconds Talent connecting catheter to transducer
2.11.2.  Few seconds Talent measuring baseline blood pressure TEXT: Place a catheter in the opposite femoral vein for intravenous delivery as just demonstrated.

2.12. Then place a catheter in the opposite femoral artery as just demonstrated [1-MED], followed by cannulation of the femoral vein in the same manner [2-CU].

2.12.1. Few seconds Talent at microscope, placing catheter (Videographer: More Talent than mouse in shot)
2.12.2. Few seconds catheter being attached to transducer

3. Liver Laceration

3.1. To lacerate the liver, first make a ventral midline laparotomy incision starting at the xiphoid process [1-WIDE] and extending caudally to allow complete exposure of the liver [2-CU].

3.1.1. Few seconds Talent making incision (Videographer: More Talent than mouse in shot)
3.1.2. Last few seconds incision being made

3.2. Then insert one pre-weighed absorption triangle against each of the right and left sides of the abdominal wall [1-CU], taking care that the triangles are not against the liver to avoid liver hemostasis [2-CU].

3.2.1. Few seconds right triangle being placed
3.2.2. Few seconds left triangle being placed

3.3. Next, carefully grab the left-middle lobe of the liver [1-CU] and use surgical Iris scissors to lacerate 75% of the tissue [2-CU].

3.3.1. Few seconds lobe being grasped
3.3.2. Few seconds tissue being lacerated 

3.4. Place the lacerated segment into a pre-weighed a tube containing 0.5 mL of PBS [1-MED] and immediately use a staple applicator to close the skin and muscle together [2-CU].

3.4.1. Talent placing segment into tube
3.4.2. Few seconds staple(s) being placed

3.5. Then, after the appropriate time of interest for hemorrhage, remove the staples and the absorption triangles [1-MED-over the shoulder-TXT]. Use the third triangle to collect excess blood in the peritoneal cavity. Then weigh all three of the absorption filters to calculate the total blood loss. [2-CU-TXT].

3.5.1. Talent placing triangles into weigh boat (Videographer: More Talent than mouse in shot) (TEXT: e.g. 0.5-72 hrs)
3.5.2. Triangle weigh boat being placed onto balance, with balance readout visible in frame if possible (TEXT: See text for post-operative care details)

4. [bookmark: _GoBack]Results: Representative Liver Laceration Analyses

4.1. The liver laceration model results in reproducible and consistent blood loss in mice, with a standard deviation of only 0.02 grams between animals [1-LM], allowing the reproducible results to be obtained between mice and between different experimental set-ups [2-LM]. 

4.1.1. Slide 1 (1).tiff: (please show graph with x-axis labels is in original Figure 1A) please add standard deviation marker as in original Figure 1A
4.1.2. Slide 1 (1).tiff: no animation

4.2. Pre-treatment with heparin as a positive control for blood loss [1-LM], an anti-fibrinolytic as a negative control [2-LM], or a validated pro-hemostatic nanoparticle previously tested in murine tail vein bleeding assays [3-LM] demonstrates the ability of this model to be used to assess the hemostatic or anticoagulant effects in a hemorrhage setting [4-LM].

4.2.1. Slide 1 (2).tiff: please add/indicate Heparin text
4.2.2. Slide 1 (2).tiff: please add/indicate Tranexamic acid text
4.2.3. Slide 1 (2).tiff: please add/indicate Hemostatic Particle text
4.2.4. Slide 1 (2).tiff: please add standard deviation markers for each data cluster as in original Figure 1B

4.3. Uncontrolled hemorrhage is often accompanied by hemodynamic derangements that are important to monitor [1-LM]. For example, the mean arterial blood pressure of individual mice following liver laceration demonstrates precipitous and reproducible drops in pressure after laceration, resulting in a hemorrhagic shock state [2-LM] and allowing the hemodynamic effects of different resuscitative or interventional measures to be assessed [3-LM].

4.3.1. Figure 2.tiff: no animation
4.3.2. Figure 2.tiff: please indicate Liver laceration data lines
4.3.3. Figure 2.tiff: no animation

4.4. Although there are significant hemodynamic effects following liver laceration, the model can be used to evaluate survival effects out to 72 hours with a 56% survival rate at three days post laceration [1-LM].

4.4.1. Figure 3.tiff: please trace/indicate data line OR no animation

5. Conclusion (said by authors on camera):
5.1. Shannon Haldemann: Once mastered, this technique can be completed in 30 minutes if it is performed properly.
5.2. Andres Gutierrez: This procedure readily combines with other models, including soft tissue injury or polytrauma, and is easily adapted for testing topical hemostatic agents.
5.3. Shannon Haldemann: While attempting this procedure, it’s important to remember to avoid nerve damage during the vascular dissection, and to avoid packing hemostasis when placing the filter triangles, and to quickly close the abdomen following the liver laceration.
5.4. Andres Gutierrez: This technique provides a highly reproducible, high-throughput, uncontrolled hemorrhage model for the investigation of resuscitation practices similar to large animal models of uncontrolled hemorrhage while allowing greater mechanistic investigations of the underlying pathophysiology following hemorrhagic shock. 
5.5. Shannon Haldeman: After watching this video, you should have a good understanding of how to cannulate the femoral vessels for hemodynamic monitoring and drug administration and to reproducibly perform a liver laceration for the induction of hemorrhagic shock.

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.  

Slide 1 (1).tiff
Slide 1 (2).tiff
Figure 2.tiff
Figure 3.tiff

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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