[image: ]FINAL SCRIPT:APPROVED FOR FILMING

Submission ID #: 72215
Scriptwriter Name: Vipasha Sharma
Project Page Link: https://review.jove.com/account/file-uploader?src=22025623 

Title: A Murine Liver Laceration Model Simplifying Quantification of Trauma-Induced Hemorrhage Coagulopathy, Inflammation, and Survival 

Authors and Affiliations: 

Bilgimol Chumappumkal Joseph1, Mia Lora Cacho1, Ryan Mathew1, Annette von Drygalski1

1Division of Hematology and Cellular Therapy, Department of Medicine, University of California San Diego



Corresponding Authors: 
[bookmark: _Hlk25233958]
Bilgimol Chumappumkal Joseph	bijoseph@health.ucsd.edu 


Email Addresses for All Authors: 

mloracacho@ucsd.edu 
rjmathew@ucsd.edu 
avondrygalski@health.ucsd.edu 
bijoseph@health.ucsd.edu 




Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?    No

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? Yes 
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 
The introduction and other non-procedural portions will be filmed in the office and the laboratory space, while the experimental procedure will be performed and filmed in the surgery room. Approximately 150–200 feet apart
4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No


Current Protocol Length
Number of Steps: 19
Number of Shots: 42

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 


Authors: Statements have been edited for length and clarity. Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Annette von Drygalski: Our research focuses on developing a reproducible mouse liver laceration model to investigate trauma-induced coagulopathy and evaluate potential treatments.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Annette von Drygalski: Existing models are complex and difficult to reproduce. This model provides a simple, standardized approach to reliably induce trauma-induced coagulopathy.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Annette von Drygalski: This protocol enables researchers to measure blood loss, coagulopathy, fibrinolysis, survival, and treatment responses following traumatic liver laceration.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Annette von Drygalski: The key consideration is removing 75% of the left liver lobe to achieve reproducible injury severity and induce trauma-induced coagulopathy.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Annette von Drygalski: Future studies can use this model to evaluate novel hemostatic therapies and investigate the mechanisms underlying trauma-induced coagulopathy.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee of the University of California, San Diego.


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Treatment and Surgical Preparation
Demonstrator: Bilgimol Chumappumkal Joseph 

NOTE to Authors: Please consider the following key points for shots involving live animals/survival surgery, as applicable, to avoid concerns during veterinary review:

· Shave an area sufficiently larger than the surgical site and ensure there are no skin injuries or fur within the surgical field. 
· Prepare the surgical site using both an iodine-based scrub and alcohol. 
· Use sterile gloves for all surgical procedures. 
· Use an appropriate surgical blade for skin incisions rather than scissors. 
· Avoid silk suture material for skin closure in survival procedures. 
· Please point out the relevant organs before dissecting them.

2.1. Begin by placing the anesthetized mouse on the surgical setup [1-TXT]. Confirm adequate anesthesia using the toe-pinch reflex [2], then record the body weight before surgery [3].
2.1.1. WIDE: Talent placing the anesthetized mouse on the surgical setup.
TXT: Anesthesia: 2% isoflurane in 2 L/min oxygen
2.1.2. CU: Talent confirming adequate anesthesia using the toe-pinch reflex
2.1.3. Talent recording the body weight of the anesthetized mouse

2.2. Administer buprenorphine at 3.25 milligrams per kilogram subcutaneously for analgesia [1]. For treatment groups, administer recombinant human activated factor VII (Seven) at 3 milligrams per kilogram to one group and tranexamic acid at 10 milligrams per kilogram to the other group by retro-orbital intravenous injection 5 minutes before injury [2]. Administer approximately 100 microliters of injectable-grade sterile saline to control animals [3].

2.2.1. Talent administering buprenorphine subcutaneously
2.2.2. Talent administering the designated treatment by retro-orbital intravenous injection 5 minutes before injury
2.2.3. Talent administering approximately 100 microliters of injectable-grade sterile saline to a control animal

2.3. Transfer the anesthetized mouse to the surgical board positioned on the isothermal pad [1]. Maintain anesthesia via a nose cone with 1.5 to 2% isoflurane in oxygen at 2 liters per minute throughout the surgical procedure [2]. Position the mouse supine and secure all four limbs with tape [3].
2.3.1. Talent transferring the anesthetized mouse to the surgical board on the isothermal pad
2.3.2. Talent positioning the nose cone to maintain anesthesia during surgery
2.3.3. Talent positioning the mouse supine and securing all 4 limbs with tape

2.4. Shave the abdominal region [1], then prepare the surgical site aseptically using three alternating cycles of povidone-iodine and 70% ethanol [2].
2.4.1. Talent shaving the abdominal region
2.4.2. Talent performing 3 alternating cycles of povidone-iodine and 70 percent ethanol preparation

3. Liver Laceration and Hemorrhage

Authors: During filming, please point out the organs before dissecting them.

3.1. Before liver laceration, pre-weigh two 1.5-milliliter tubes, including 1 tube containing 0.5 milliliters of saline and 1 empty tube [1]. Pre-weigh 3 primary and 2 secondary absorption triangles for each animal and record their combined mass [2]. Also, pre-weigh one weigh boat for subsequent measurement of the excised liver tissue [3].
3.1.1. Talent pre-weighing two 1.5-milliliter tubes, including 1 containing 0.5 milliliters of saline
3.1.2. Talent pre-weighing the absorption triangles and recording their combined mass
3.1.3. Talent pre-weighing the weigh boat and recording its initial weight

3.2. Perform a midline laparotomy approximately 0.5 inch, or 12.7 millimeters, in length to expose the liver [1]. Place 2 absorption triangles along the right and left abdominal walls while avoiding contact with the liver [2].
3.2.1. Talent performing a midline laparotomy approximately 12.7 millimeters in length to expose the liver
3.2.2. Talent positioning 2 absorption triangles along the abdominal walls without contacting the liver

3.3. Exteriorize the left liver lobe and identify its margins to standardize the extent of tissue removal while avoiding unintended tissue injury [1]. Using sharp scissors, lacerate approximately 75% of the lobe in a single controlled motion to ensure consistency across animals [2], then transfer the excised lacerated tissue into the pre-weighed empty tube for subsequent quantification of injury severity [3].
3.3.1. Talent exteriorizing the left liver lobe and identifying the lobe margins
3.3.2. Talent using sharp scissors to lacerate approximately 75 percent of the liver lobe in a single controlled motion
3.3.3. Talent transferring the excised liver tissue into the pre-weighed empty tube

3.4. Insert a third absorption triangle into the abdominal cavity to facilitate uniform blood collection during hemorrhage [1]. Immediately close the abdominal wall within approximately 10 to 15 seconds using 2 surgical autoclips [2]. 
3.4.1. Talent inserting a third absorption triangle into the abdominal cavity
3.4.2. Talent closing the abdominal wall with 2 surgical autoclips within approximately 10 to 15 seconds

3.5. Precisely align the incision edges without gaps to prevent external blood leakage and underestimation of blood loss, while applying gentle, consistent tension and avoiding compression of the abdominal contents [1]. Reinforce the closure with 2 to 3 drops of tissue adhesive to maintain a fully sealed abdominal compartment [2].
3.5.1. Talent aligning the incision edges and completing closure without compressing the abdominal contents
3.5.2. Talent applying 2 to 3 drops of tissue adhesive to reinforce the abdominal closure


3.6. Weigh the excised liver tissue and normalize the measurement to body weight to quantify and confirm the extent of liver injury [1]. Return the mouse to the cage placed on the isothermal pad [2] and allow hemorrhage to proceed for 60 minutes for the endpoint and survival cohorts [3]. 
3.6.1. Talent weighing the excised liver tissue and recording the measurement for normalization to body weight
3.6.2. Talent returning the mouse to the cage on the isothermal pad
3.6.3. Talent maintaining the mouse during the 60-minute hemorrhage period

4. Blood Collection and Blood Loss Quantification

4.1. From the re-anesthetized mouse, collect blood by retro-orbital puncture into tubes containing sodium citrate solution at a blood-to-anticoagulant ratio of 9 to 1, at 60 minutes after liver laceration for the endpoint cohort and at 6 hours and 7 days for the survival cohort [1]. Centrifuge the samples at 2,000 g for 10 minutes, followed by 12,000 g for 5 minutes, to obtain platelet-poor plasma for downstream coagulation and fibrinolysis assays [2].
4.1.1. Talent collecting blood by retro-orbital puncture into a tube containing sodium citrate solution
4.1.2. Talent placing the samples in the centrifuge and closing the lid

4.2. At 60 minutes after liver laceration, reopen the abdomen of the re-anesthetized mice in both the endpoint and survival cohorts and remove the blood-containing absorption sponges [1]. Transfer all blood-soaked sponges into the pre-weighed tube containing sterile saline [2] and use additional pre-weighed absorption sponges to collect residual blood from the abdominal cavity [3].
4.2.1. Talent reopening the abdomen and removing the blood-containing absorption sponges
4.2.2. Talent transferring the blood-soaked sponges into the pre-weighed tube containing sterile saline
4.2.3. Talent collecting residual blood from the abdominal cavity with additional pre-weighed absorption sponges

4.3. Weigh the collection tube after blood collection to obtain the final tube weight [1]. Calculate blood loss in microliters per gram by subtracting the initial tube weight and absorption sponge weight from the final tube weight, dividing by mouse body weight, and multiplying by 1,000 [2].
4.3.1. Talent weighing the collection tube after blood collection
4.3.2. SCREEN: Final tube weight, initial tube weight, absorption sponge weight, and mouse body weight being entered to calculate blood loss in microliters per gram

Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page: https://review.jove.com/account/file-uploader?src=22025623  

5. Survival Monitoring and Endpoint Procedures
Authors: During filming, please point out the organs before harvesting them
5.1. Following blood-loss measurement at 60 minutes, immediately close the incision using surgical staples and tissue adhesive to create a fully sealed abdominal compartment [1]. Administer 400 microliters of sterile saline subcutaneously before recovery [2]. Return the mouse to standard housing and continuously monitor recovery from anesthesia [3]. Assess the mouse at 2 hours, 6 hours, and 24 hours after surgery, followed by daily monitoring through day 7 [4].
5.1.1. Talent closing the incision with surgical staples and tissue adhesive
5.1.2. Talent administering 400 µL of sterile saline subcutaneously
5.1.3. Talent returning the mouse to standard housing and monitoring recovery from anesthesia
5.1.4. Talent performing scheduled postoperative assessments through day 7
 
5.2. Following completion of survival monitoring, harvest the organs from the euthanized mouse [1-TXT] and process the tissues for histological analysis [2].

5.2.1. Talent harvesting the organs from the euthanized mouse
TXT: Euthanasia method: Carbon dioxide inhalation
5.2.2. Talent processing the harvested tissues for histological analysis

5.3. Following completion of the liver laceration procedure, blood-loss quantification, and survival monitoring, analyze the recorded measurements to assess injury reproducibility, hemorrhage severity, and survival outcomes [1].
5.3.1. SCREEN: Liver-weight, blood-loss, and survival data being analyzed 








Results

6. Results 

6.1. Normalization of the lacerated liver weight to body weight showed consistent injury severity across the experimental groups, with a median injury of approximately 1.4% of body weight [1]. Saline-treated mice exhibited substantial blood loss following liver laceration [2], whereas treatment with recombinant human activated factor VII [3] and tranexamic acid reduced blood loss [4].
6.1.1. LAB MEDIA: Figure 1A. Video editor: Please highlight the 3 groups of points and the median value of 1.4% body weight shown below each group
6.1.2.  LAB MEDIA: Figure 1B. Video editor: Please highlight the “Saline” group of points
6.1.3. LAB MEDIA: Figure 1B. Video editor: Please highlight the “rhFVIIa” group of points, which is lower than the “Saline” group
6.1.4. LAB MEDIA: Figure 1B. Video editor: Please highlight the “TXA” group of points, which is lower than the “Saline” group

6.2. Seven-day survival was 75% in the saline group [1] and 80% in the tranexamic acid-treated group, with no significant difference between them [2]. In contrast, survival was significantly lower in the recombinant human activated factor VII group, at approximately 55% [3]. 
6.2.1. LAB MEDIA: Figure 4B. Video editor: Please highlight the endpoint of the dashed “Saline” curve at day 7 and the 75% label together
6.2.2. LAB MEDIA: Figure 4B. Video editor: Please highlight the endpoint of the “TXA” survival curve at day 7, and the 80% label together
6.2.3. LAB MEDIA: Figure 4B. Video editor: Please highlight the endpoint of the “rhFVIIa” survival curve at day 7and the 55% label together
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