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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  31
Number of Shots:  59

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud.
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Ethics Title Card
This research has been approved by the Regional University Ethics Committee at the Rouen University Hospital 



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 

2. Microsurgical Induction of Aortic Ischemia-Reperfusion Injury and Analgesic Management in Rats
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, place an anesthetized rat in dorsal recumbency and immobilize the front and hind limbs with adhesive tape while maintaining physiological joint motion ranges [1]. Transfer the rat onto a warming pad set to 37 degrees Celsius and monitor rectal temperature [2].
2.1.1. Talent positioning the rat on its back and securing each limb with adhesive tape on a surgical platform.
2.1.2. Talent positioning the rat onto a warming pad and inserting a rectal thermometer while checking the display screen.
2.2. Apply dacryogel to the eyes to prevent dryness [1]. Then shave the abdominal fur and thoroughly disinfect the area using povidone-iodine solution [2].
2.2.1. Talent squeezing a small amount of dacryogel onto the rat’s eyes.
2.2.2. Talent shaving the abdominal region of the rat using an electric clipper and cleaning the shaved area with gauze soaked in povidone-iodine solution.
2.3. Perform the procedure under a microsurgical loupe to facilitate delicate maneuvers, although it is not indispensable [1].
2.3.1. Talent wearing a microsurgical loupe while preparing surgical tools at the operating table.
2.4. Palpate the xiphoid process at the upper edge of the incision site, then make a skin incision at the center of the abdomen to expose the linea alba [1]. Incise the abdominal muscle centered on the linea alba to prevent bleeding from surrounding muscle tissues [2].
2.4.1. Talent palpating the rat’s upper abdomen and making a midline skin incision to reveal the linea alba.
2.4.2. Talent carefully incising the abdominal muscle along the midline using surgical scissors.
2.5. Maintain the abdominal wall on both sides using self-retaining retractors [1]. Check for any anomalies, then gently mobilize the viscera, stomach, spleen, and liver to the right side of the abdomen to expose the supra-celiac aorta [2].
2.5.1. Talent placing and adjusting self-retaining retractors to hold open the incision.
2.5.2. Talent using blunt forceps to gently move internal organs to the right side, revealing the supra-celiac aorta.
2.6. Keep all viscera inside the abdominal cavity using a compress folded lengthwise and soaked in warm saline solution at 37 degrees Celsius [1]. Then cover all exposed viscera with a compress soaked in warm saline solution at 37 degrees Celsius to prevent hypothermia and dehydration [2].
2.6.1. Talent inserting a folded, saline-soaked compress into the abdominal cavity over the viscera.
2.6.2. Talent placing a saline-soaked compress over the abdominal organs.
2.7. Now identify the supra-celiac aorta by its pulsations and its position between the diaphragmatic pillars [1]. Use cotton-tipped applicators and dissecting forceps to gently dissect around the aorta between the diaphragmatic pillars to release it without trauma [2].
2.7.1. Talent pointing to the pulsating supra-celiac aorta.
2.7.2. Talent performing a delicate dissection around the aorta using fine tools.
2.8. Then encircle the supra-celiac aorta with a 5-0 (Five-Oh) monofilament suture using dissecting and ligature forceps [1]. Verify the origins of the celiac trunk and the underlying mesenteric artery [2].
2.8.1. Talent looping a 5-0 monofilament suture around the supra-celiac aorta with ligature forceps.
2.8.2. Shot of the celiac trunk and mesenteric artery branching from the aorta.
2.9. Identify the subrenal inferior vena cava through the transparent retroperitoneum [1]. Release only the anterior surface of the subrenal inferior vena cava to enable direct intravenous administration of pharmacological agents [2].
2.9.1. Shot of the subrenal inferior vana cava being seen through the transparent retroperitoneum.
2.9.2. Talent gently dissecting the anterior surface of the inferior vena cava with minimal manipulation.
2.10. For the intravenous injection, use a 30-gauge needle and apply a small piece of hemostatic compress at the injection site to achieve hemostasis [1]. If performing pharmacological preconditioning, administer the injection before clamping the aorta. For post-conditioning treatment, administer the injection during or after aortic clamping [2].
2.10.1. Talent preparing a 30-gauge needle for injection. 
2.10.2. Talent administering the injection at the appropriate time point based on the treatment condition.
2.11. Now clamp the celiac aorta with an atraumatic microvascular clamp for 40 minutes [1]. Verify the clamp’s effectiveness by confirming the disappearance of aortic pulsations and discoloration of the viscera and limbs multiple times during clamping [2].
2.11.1. Talent applying a microvascular clamp across the supra-celiac aorta.
2.11.2. Shot showing pale viscera and limbs, and absence of pulsations in the aorta.
2.12. Close the abdomen partially using three simple 5-0 braided absorbable sutures to reduce water and heat loss [1]. Then cover the incision with a sterile compress soaked in warm saline for the duration of ischemia [2].
2.12.1. Talent partially closing the abdominal incision with three simple sutures.
2.12.2. Talent placing a saline-soaked sterile compress over the incision.
2.13. At the end of the ischemic period, reopen the abdomen and expose the aorta [1]. Remove the vascular clamp and verify resumption of aortic pulsations and recoloration of the viscera and limbs. This marks the beginning of the reperfusion period [2].
2.13.1. Talent removing sutures and retractors to reopen the abdominal cavity, re-exposing the aorta.
2.13.2. Shot of the aorta regaining pulsatility and viscera becoming pink again as blood flow resumes.
2.14. Return the viscera to their original position [1]. Then close the abdominal wall with a 5-0 braided absorbable suture on the linea alba and a 5-0 monofilament absorbable suture on the skin [2].
2.14.1. Talent returning the organs into place.
2.14.2. Talent closing the abdominal wall in two layers with appropriate sutures.
2.15. Place the rat in left lateral decubitus position to prevent compression of the inferior vena cava during hypovolemia [1]. Then transfer it into an individual cage under a heat lamp until awakening, which occurs approximately 10 minutes later [2].
2.15.1. Talent positioning the rat on its left side in recovery.
2.15.2. Shot of the Rat in an individual cage under a heat lamp as it regains consciousness.
3. Blood and Tissue Collection, Molecular, Histological, and Gravimetric Analyses Following Aortic Ischemia-Reperfusion 
Demonstrator: Click here to enter name of demonstrator(s)
3.1. For blood sampling, directly puncture the inferior vena cava below the renal veins using a 5-milliliter syringe equipped with a 23-gauge needle [1-TXT]. 
3.1.1. Talent puncturing the inferior vena cava with a 23-gauge needle and drawing blood into a syringe. TXT: Apply a small piece of hemostatic compress at the puncture site
3.2. Use 100 microliters of the collected blood for gas and standard blood analysis on a single test card at room temperature [1]. Then transfer the remaining blood into a 4-milliliter EDTA tube [2]. Centrifuge it at 1,000 g for 10 minutes at 4 degrees Celsius [3-TXT]. 
3.2.1. Talent pipetting 100 microliters of blood onto a test card placed on a workbench.
3.2.2. Talent transferring blood to an EDTA tube.
3.2.3. Talent placing the tube in a centrifuge. TXT: Freeze plasma and store at - 80 °C until needed
3.3. After the animal has been euthanised, harvest 50 milligrams from the upper pole of the left kidney, the left hepatic lobe, and the distal small intestine 1 centimetre before the cecum through the open abdomen [1]. Quickly perform a median sternotomy to expose and identify the heart and lungs [2].
3.3.1. Talent excising tissue samples from each specified location and placing them in labeled containers.
3.3.2. Talent cutting along the midline of the chest and spreading the ribs to access thoracic organs.
3.4. Free the left lung from its ligament and remove it entirely for histological analysis [1]. Then free the right multilobed lung from its ligaments and isolate the anterior lobe for nucleic acid and protein analysis [2-TXT]. 
3.4.1. Talent detaching and removing the left lung.
3.4.2. Talent isolating the anterior lobe of the right lung and placing it in a labeled tube. TXT: Store remaining portion in a cup with warm physiological serum for gravimetry
3.5. Extract the heart as a whole block, including sections of the aorta, pulmonary artery, and both vena cavae [1]. From the heart, sample a piece of the left ventricle for nucleic acid and protein analysis [2-TXT]. 
3.5.1. Talent removing the intact heart block with attached vessels.
3.5.2. Talent dissecting a sample from the left ventricle and placing it in a tube for molecular analysis. TXT: Store remaining heart in a cup with warm physiological serum for gravimetry
3.6. For nucleic acid analysis, collect a 50-milligram portion of tissue immediately [1]. Freeze it in liquid nitrogen and store it at minus 80 degrees Celsius until analysis [2].
3.6.1. Shot of a freshly excised tissue sample in a cryotube. 
3.6.2. Talent transferring the excised tissue into liquid nitrogen and placing the labeled cryotube in a minus 80 degrees Celsius freezer.
3.7. Extract total RNA using a ready-to-use reagent for high-quality RNA isolation following the manufacturer’s protocol [1]. Determine RNA concentration and purity using a spectrophotometer [2].
3.7.1. Shot of extracted RNA.
3.7.2. Talent loading RNA sample into a cuvette and placing it in a spectrophotometer to read values.
3.8. Use 1 microgram of each RNA sample for reverse transcription [1]. Measure the mRNA levels of pro-inflammatory cytokines and the internal reference beta2-microglobulin by RT-PCR using a plate-based thermal block cycler with online detection and a ready-to-use hot start mix [2-TXT].
3.8.1. Talent pipetting RNA into a reaction tube.
3.8.2. Talent pipetting RNA into a well plate and placing the plate in a RT-PCR machine.  TXT: Calculate relative mRNA levels using the 2-ΔΔCT method

3.9. For protein analysis, place 50 milligrams of tissue in a 2-milliliter lysing tube containing fifty 2.8-millimeter zirconium oxide ceramic beads [1]. Add 1 milliliter of radioimmunoprecipitation assay buffer with protease and phosphatase inhibitor tablets [2].
3.9.1. Talent weighing and transferring tissue into the lysing tube.
3.9.2. Talent adding  1 mL buffer and inhibitors.

3.10. Homogenize the samples in a laboratory tube mill using three 5-second pulses followed by 10-second resting intervals [1]. Then centrifuge the homogenized samples at 10,000 g for 10 minutes at 4 degrees Celsius [2-TXT].  
3.10.1. Talent placing lysing tube into tube mill, starting the homogenization cycles with resting intervals.
3.10.2. Talent placing the samples in a centrifuge. TXT: Store supernatants at - 20 °C

3.11. Determine protein concentrations using a Bradford-based protein assay [1-TXT]. 
3.11.1. Talent adding the Bradford reagent to the protein samples. TXT: Keep all processed samples at - 80 °C

3.12. After separating the proteins on a SDS-PAGE, transfer the separated proteins onto 0.2-micrometer nitrocellulose membranes [1]. Block the membrane with 5 percent non-fat dry milk in TBS-Tween for 1 hour then incubate with primary antibodies [2-TXT]. 
3.12.1. Shot of blotted proteins on a nitrocellulose membrane.
3.12.2. Talent placing the membrane into a blocking solution. TXT: Incubation: 4 °C, overnight 

3.13. Wash the blots three times using 0.1 percent TBS-Tween buffer [1]. Then incubate the membrane with the appropriate HRP-conjugated secondary antibody in blocking solution at room temperature for 1 hour [2].
3.13.1. Talent placing the membrane in TBS-Tween buffer on a rocker.
3.13.2. Talent placing the membrane in a dish with secondary antibodies. 

3.14. Detect immune complexes using an enhanced chemiluminescence detection system [1]. Analyze the membrane using software to determine densitometric values. Normalize the signal of the 50 kilodalton heparanase band to the 35 kilodalton GAPDH band [2].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20403328
3.14.1. SCREEN: Visualization of protein bands on ECL imager with clear labeling for target and reference proteins.

3.14.2. SCREEN: Software displaying densitometric quantification results for heparanase and GAPDH bands.
3.15. For histological analysis, take the left unilobar lung at the hilum and infuse it through the left main bronchus with a cryopreservation solution using a 16-gauge catheter [1-TXT]. 
3.15.1. Talent inserting a 16-gauge catheter into the left main bronchus and slowly infusing the cryopreservation solution. TXT: Freeze the infused lung in liquid nitrogen and store at - 80 °C
3.16. To perform gravimetry on the remaining portions of the heart and right multilobed lung, dry the samples in an oven at 70 degrees Celsius [1]. Then calculate the wet-to-dry weight ratio to estimate tissue edema [2].
3.16.1. Talent placing tissue samples in a drying oven set to 70 degrees Celsius.
3.16.2. Talent weighing the samples to determine the wet/dry ratio.




Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 103.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Blood gas analysis following supracoeliac aortic cross clamping showed reduced pH [1], decreased partial oxygen pressure [2], increased partial carbon dioxide pressure [3], and lower bicarbonate levels compared to normal ranges [4].
4.1.1. LAB MEDIA: Table 2. Video editor: Highlight the row labeled “pH” in the column “After Supracoeliac Aortic cross clamping”
4.1.2. LAB MEDIA: Table 2. Video editor: Highlight the row labeled “PaO2 (mmHg)” in the column “After Supracoeliac Aortic cross clamping”
4.1.3. LAB MEDIA: Table 2. Video editor: Highlight the row labeled “PaCO2 (mmHg)” in the column “After Supracoeliac Aortic cross clamping”
4.1.4. LAB MEDIA: Table 2. Video editor: Highlight the row labeled “HCO₃⁻ (mmol/L)” in the column “After Supracoeliac Aortic cross clamping”
4.2. The histopathologic lung injury score increased markedly in the supracoeliac aortic cross clamping group [1]. Polymorphonuclear neutrophils per square millimeter were significantly elevated after supracoeliac aortic cross clamping [2].
4.2.1. LAB MEDIA: Table 3  	Video editor: Highlight the “Histopathologic lung injury score” row and column “ Supracoeliac Aortic cross clamping”
4.2.2. LAB MEDIA: Table 3 	Video editor: Highlight the row labeled “PNN” for column “ Supracoeliac Aortic cross clamping”
4.3. Intravascular leukocyte counts were significantly higher in the aortic cross clamping group compared to the sham group [1].
4.3.1. LAB MEDIA: Table 3 	Video editor: Highlight the row labeled “Intravascular cells” for column “ Supracoeliac Aortic cross clamping”
4.4. Pulmonary inflammation markers were also significantly elevated after supracoeliac aortic cross clamping [1]. Additionally, pulmonary edema, as measured by gravimetric analysis, was found to be increased after aortic clamping [2]. 
4.4.1. LAB MEDIA: Table 4. Video editor: Highlight the rows labeled “TNF-alpha” and and  “IL-1 β” for column “ Supracoeliac Aortic cross clamping”
4.4.2. LAB MEDIA: Figure 3 	Video Editor: Please highlight the red squares
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