

[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 72336
Scriptwriter Name: Pallavi Sharma
Project Page Link: https://review.jove.com/files_upload.php?src=22062528

Title: Precision Ligation of the Left Anterior Descending Coronary Artery Using Anatomical Landmarks in a Murine Myocardial Infarction Model


Authors and Affiliations: 
Linshen Mao1,2#, Houping Xu1,2#, Yan Wei3#, Li Dong1,2, Jinhui Jiang1,4, Qingyu Zhang1,4, Ping Liu1,4, Zhenzhou Li1,4, Mengnan Liu1,2*, Gang Luo1,2*

1Department of Cardiovascular Medicine, Affiliated Traditional Chinese Medicine Hospital, Southwest Medical University
2National Traditional Chinese Medicine Clinical Research Base, Affiliated Traditional Chinese Medicine Hospital, Southwest Medical University
3Key Laboratory of Medical Electrophysiology, Ministry of Education & Medical Electrophysiological 



☐   All author names and affiliations are correct (city/state/country information not included in video title page). 


Corresponding Authors: 
[bookmark: _Hlk25233958]Mengnan Liu 		(liumengnan@swmu.edu.cn)
Gang Luo 			(luogang1982@swmu.edu.cn)




Email Addresses for All Authors: 

Linshen Mao 			(maolinshen@swmu.edu.cn)
Houping Xu 			(xuhpswmu@163.com)
Yan Wei 			(weiyan.1111@swmu.edu.cn)
Li Dong 				(xiaodongluyi@swmu.edu.cn)
Jinhui Jiang 			(20210314330331@stu.swmu.edu.cn)
Qingyu Zhang 			(20200315330108@stu.swmu.edu.cn)
Ping Liu 				(helloliuping@swmu.edu.cn)
Zhenzhou Li 			(20220315330129@stu.swmu.edu.cn)





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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
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.

2. 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.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

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. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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:  24
Number of Shots:  50 

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

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: 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. 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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 20 or fewer words.


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

Ethics Title Card
Scriptwriter: If an ethics card is required, please remove the statement that does not apply before sending the draft script. Delete the entire section if there are no animal or human subjects requiring an ethics statement. 
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name)
OR
This research has been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name)



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.) with purple font 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 the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Pre-surgical Preparation and Tracheal Intubation
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. After preparing the instrument and setting up the working station, apply the depilatory cream to the thoracic region of mice for 1 minute [1]. Using sterile gauze moistened with sterile water or saline, remove the cream and hair gently [2].
2.1.1. WIDE: Talent applying the depilatory cream to the thoracic region.
2.1.2. Talent removing the cream and hair using sterile gauze moistened with sterile water or saline.
2.2. One hour before surgery, administer cefazolin at 300 milligrams per kilogram by intraperitoneal injection [1].
2.2.1. Talent administering cefazolin by intraperitoneal injection.
2.3. Position the anesthetized mouse in the supine position on the murine tracheal intubation platform [1-TXT]. Suspend the mouse by hooking the upper incisors onto the platform's rubber band, extending the head and neck at an angle of approximately 45 degrees [2]. Align the oral, pharyngeal, and laryngeal axes to bring the glottis into direct view [3].
2.3.1. Talent positioning the anesthetized mouse on the murine tracheal intubation platform. TXT: Anesthesia: 3.5%–4.0% Isoflurane; Flow rate: 0.5 L/min
2.3.2. Talent suspending the mouse by hooking the upper incisors onto the platform's rubber band.
2.3.3. Talent aligning the oral, pharyngeal, and laryngeal axes to visualize the glottis.
2.4. Then, open the mouth and gently displace the tongue to one side using forceps [1]. Insert the blade of a small-animal laryngoscope along the dorsum of the tongue and depress the base of the tongue [2].
2.4.1. Talent opening the mouse's mouth and displacing the tongue to one side with forceps.
2.4.2. CU: Talent inserting the small-animal laryngoscope along the dorsum of the tongue and depressing the base of the tongue.
2.5. Advance the laryngoscope until the epiglottis is visible [1]. Lift the laryngoscope upward and forward along the axis of the handle to elevate the epiglottis and expose the V-shaped glottic opening and the pale vocal cords [2].
2.5.1. Talent advancing the laryngoscope and showing epiglottis.
2.5.2. Talent lifting the laryngoscope to expose the V-shaped glottic opening and the pale vocal cords.
2.6. Then, advance the catheter through the open glottis during inspiration while maintaining direct visualization of the vocal cords [1]. Remove the laryngoscope after the catheter passes through the glottis [2].
2.6.1. Talent advancing the catheter through the open glottis while the vocal cords remain in direct view.
2.6.2. Talent removing the laryngoscope after the catheter passes through the glottis.
2.7. Next, advance the catheter to a depth of approximately 5 to 7 millimeters [1]. Then, withdraw the stylet [2] and connect the catheter to the ventilator [3].
2.7.1. Talent advancing the catheter to a depth of approximately 5 to 7 millimeters.
2.7.2. Talent withdrawing the stylet from the catheter.
2.7.3. Talent connecting the catheter to the ventilator.
2.8. After confirming successful tracheal intubation, deliver air as the carrier gas at a flow rate of 0.5 liters per minute and maintain anesthesia with 1.5 to 2.0% isoflurane [1]. Set the ventilator to a respiratory rate of 130 breaths per minute, a tidal volume of 2 milliliters, and an inspiratory-to-expiratory ratio of 5 to 4 [2]. Continuously monitor anesthesia depth and physiological parameters, adjusting isoflurane as needed and pausing the procedure until stable conditions are restored [3]
2.8.1. Talent placing the catheter into the ventilator circuit.
2.8.2. Talent setting the respiratory rate, tidal volume, and inspiratory-to-expiratory ratio.
2.8.3. Talent checking anesthesia depth and the physiological parameters.
2.9. Tilt the mouse toward the right side with the left side uppermost to expose the left thoracic wall [1]. Using adhesive tape, secure the four limbs and tail to the platform [2].
2.9.1. Talent tilting the mouse toward the right side with the left side uppermost.
2.9.2. Talent securing the four limbs and tail to the platform with adhesive tape.
2.10. Then, disinfect the surgical site with three successive applications of povidone–iodine [1].
2.10.1. Talent disinfecting the surgical site with povidone–iodine using three successive applications.

3. Thoracotomy and Exposure of the Heart
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Using ophthalmic scissors, make a 1-centimeter longitudinal skin incision on the left thoracic wall parallel to the long axis of the sternum and approximately 2 millimeters lateral to the left sternal border [1]. Expose the underlying pectoral muscles [2].
3.1.1. Talent making a 1 centimeter longitudinal skin incision on the left thoracic wall using ophthalmic scissors.
3.1.2. Talent exposing the underlying pectoral muscles.
3.2. Using fine forceps, bluntly separate the pectoralis major and pectoralis minor muscles along the direction of their fibers [1]. Retract the muscles laterally to expose the ribs and intercostal spaces and avoid cutting the muscles to minimize bleeding [2].
3.2.1. CU: Talent bluntly separating the pectoralis major and pectoralis minor muscles using fine forceps.
3.2.2. CU: Talent retracting the muscles laterally to expose the ribs and intercostal spaces.
3.3. Identify the appropriate intercostal space before opening the thoracic cavity [1]. Locate the anterior intercostal artery, a branch of the internal thoracic artery that courses within an intercostal space parallel to the ribs [2]. Then, identify the third intercostal space immediately cranial to the most consistently visible artery in the fourth intercostal space [3].
3.3.1. CU: Talent shows the  intercostal space.
3.3.2. CU: Shot of the anterior intercostal artery coursing parallel to the ribs. Authors: Please use a pointer to highlight anterior intercostal artery
3.3.3. CU: Shot highlighting the third intercostal space immediately cranial to the artery in the fourth intercostal space. . Authors: Please use a pointer to highlight the third intercostal space 
3.4. Next, perform a thoracotomy through the left third intercostal space [1]. Using a V-shaped eyelid retractor, gently spread the intercostal space until the left atrial appendage and the upper one-third of the left ventricle are clearly exposed within the surgical field [2].
3.4.1. Talent performing a thoracotomy through the left third intercostal space.
3.4.2. Talent spreads the intercostal space with a V-shaped eyelid retractor and exposes the left atrial appendage and the upper one-third of the left ventricle.
3.5. Using one pair of fine forceps, gently grasp the pericardium and lift it away from the myocardium [1]. Using a second pair of fine forceps, tear the pericardium open slowly to completely expose the heart [2].
3.5.1. Talent grasping the pericardium with one pair of fine forceps and lifting it away from the myocardium.
3.5.2. Talent tearing the pericardium open with a second pair of fine forceps to completely expose the heart.

4. Landmark-Guided Ligation of the Left Anterior Descending (LAD) Coronary Artery
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Pass a 6-0 nylon suture through the chest wall and apply gentle traction to widen the operative field [1]. Expose the anterior interventricular sulcus or AIS (A-I-S) completely before identifying the ligation site [2].
4.1.1. WIDE: Talent passing a 6-0 nylon suture through the chest wall and applying gentle traction to widen the operative field.
4.1.2. Talent exposing the anterior interventricular sulcus completely.
4.2. Identify the AIS as the shallow groove running obliquely from the cardiac base toward the apex and marking the surface boundary between the left and right ventricles [1]. Under the microscope, identify the AIS as a quasi-circular depression located approximately 1 to 2 millimeters below the inferior margin of the left atrial appendage [2].
4.2.1. Shot of the anterior interventricular sulcus visible as a shallow groove extending from the cardiac base toward the apex. Authors: Please use a pointer to show AIS
4.2.2. SCOPE: Shot of AIS visible as a quasi-circular depression approximately 1 to 2 millimeters below the inferior margin of the left atrial appendage.
4.3. Pass a 7-0 nylon suture across the groove at the superior third of the AIS [1]. Insert the needle perpendicular to the epicardial surface to a depth of approximately 0.5 to 1 millimeter, with the entry and exit points positioned on opposite sides of the groove and spanning approximately its maximal width [2].
4.3.1. Talent passing a 7-0 nylon suture across the groove at the superior third of the anterior interventricular sulcus.
4.3.2. Talent inserting the needle perpendicular to the epicardial surface with the entry and exit points spanning the maximal width of the groove.
4.4. Secure the ligature using a surgeon's knot [1]. Then, adjust the ligature until immediate blanching of the myocardium distal to the ligation site occurs after the first throw without appreciable local tissue indentation [2].
4.4.1. Talent securing the ligature with a surgeon's knot.
4.4.2. Shot of the myocardium distal to the ligation site showing immediate blanching without appreciable local tissue indentation.
4.5. Confirm successful coronary occlusion within 1 minute of ligation by observing patchy ischemic blanching of the myocardium distal to the ligation site [1].
4.5.1. CU: Shot of the myocardium distal to the ligation site showing patchy ischemic blanching within 1 minute after ligation.
5. Closure and Postoperative Recovery
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Carefully remove the V-shaped eyelid retractor [1]. Close the thoracotomy with a single interrupted 5-0 nylon suture, passing the needle around the third and fourth ribs to re-approximate the third intercostal space [2] while keeping it close to the rib surface to avoid damaging the neurovascular bundle [3]. Before tying the suture, gently compress the thorax at end-expiration to evacuate residual intrathoracic air, then maintain compression while securing the suture with a surgeon's knot [4].
5.1.1. Talent removing the V-shaped eyelid retractor.
5.1.2. Talent closing the thoracotomy with a single interrupted 5-0 nylon suture around the third and fourth ribs.
5.1.3. Close-up of the needle passing close to the rib surface while avoiding the intercostal neurovascular bundle.
5.1.4. Talent maintaining thoracic compression while securing the suture with a surgeon's knot.
5.2. Close the skin incision in layers using 5-0 nylon sutures. Ensure complete apposition of the wound edges before proceeding [1].
5.2.1. Talent closing the skin incision in layers using 5-0 nylon sutures.
5.3. Place the mouse on a temperature-controlled heating pad at 37 degrees Celsius [1]. Discontinue isoflurane administration and continue mechanical ventilation until spontaneous respiration resumes [2]. Observe the animal for recovery from anesthesia, including movement of the tail or whiskers and restoration of a regular respiratory pattern of approximately 150 breaths per minute [3].
5.3.1. Talent placing the mouse on a temperature-controlled heating pad.
5.3.2. Talent discontinuing isoflurane administration.
5.3.3. Shot of the mouse showing tail or whisker movement and a regular spontaneous respiratory pattern during recovery.
5.4. After recovery, perform ECG assessment, histological analysis, and three-dimensional coronary artery imaging [1].
5.4.1. Talent in front of the computer, scrolling through the images of the mentioned procedures.


Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. 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: 182.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. After left anterior descending or LAD (Lad) ligation, notable ECG changes included deepening Q-waves, upward convex ST-segment elevation, peaked hyperacute T-waves, increased QRS complex voltage, and pronounced tachycardia [1].
6.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight MI ECG and compare with  NC 
6.2. Gross examination demonstrated localized myocardial blanching and ventricular dilatation distal to the ligation site in the MI group compared with the NC group [1].
6.2.1. LAB MEDIA: Figure 3B. Video editor: Highlight the heart labelled "MI".
6.3. Histopathological examination showed disorganized myocardial fibers, widened intercellular spaces, inflammatory-cell infiltration [1], collagen deposition, and myocardial structural disruption in the MI group [2].
6.3.1. LAB MEDIA: Figure 3C. Video editor: Highlight MI images.
6.3.2. LAB MEDIA: Figure 3C. Video editor: Highlight the blue and pink areas in the middle and right-hand side images in the MI panel.
6.4. Quantitative analysis of Masson’s trichrome-stained sections demonstrated a significantly greater collagen volume fraction in the MI group than in the NC group [1].
6.4.1. LAB MEDIA: Figure 3D. Video editor: Highlight the red bar labeled "MI".
6.5. Representative M-mode images demonstrated reduced left ventricular contractility in the MI group [1].
6.5.1. LAB MEDIA: Figure 4A. Video editor: Highlight images labelled "MI".
6.6. Quantitative analysis revealed a significantly reduced left ventricular ejection fraction [1] and left ventricular fractional shortening in the MI group compared to the NC group. [2].
6.6.1. LAB MEDIA: Figure 4B. Video editor: Highlight the red bar labelled "MI".
6.6.2. LAB MEDIA: Figure 4C. Video editor: Highlight the red bar labelled "MI".
6.7. ELISA demonstrated significantly increased serum concentrations of BNP (B-N-P) [1], TNF-alpha [2], NF-kappaB p65 (N-F-Kappa-Beta) [3], and IL-1beta (I-L-One-Beta) in the MI group [4].
6.7.1. LAB MEDIA: Figure 4D. Video editor: Highlight the red bar labelled "MI".
6.7.2. LAB MEDIA: Figure 4E. Video editor: Highlight the red bar labelled "MI".
6.7.3. LAB MEDIA: Figure 4F. Video editor: Highlight the red bar labelled "MI".
6.7.4. LAB MEDIA: Figure 4G. Video editor: Highlight the red bar labelled "MI".
6.8. Three-dimensional fluorescence imaging of tissue-cleared hearts demonstrated the course of the LAD beneath the AIS [1] and showed that ligation at the anatomically defined site produced coronary occlusion [2].
6.8.1. LAB MEDIA: Figure 5A–F. 
6.8.2. LAB MEDIA: Figure 5A–F. Video editor: Highlight E and F
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