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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.

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:  14
Number of Shots:  30

Introduction
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.
· 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.


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

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. 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 50 or fewer words.


Ethics Title Card
This research has been approved by the Ethics Committee at Institute of Acupuncture and Moxibustion

AUTHORS: Please confirm that the Ethic Title Card is correct



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 the videographer will capture. 

2. Neural Recording and Classification in a Rat Model of Cardiac Stimulation
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, examine a Y-shaped cannula to confirm that it is completely dry [1]. Using spring scissors, make a transverse incision in the trachea of an anesthetized rat [2-TXT]. 
2.1.1. WIDE: Talent inspecting the Y-shaped cannula for dryness. 
2.1.2. Talent using spring scissors to make a transverse incision in the trachea. TXT: Anesthesia: 3 - 5% isoflurane inhalation, 50 mg/kg pentobarbital sodium (i.p)

2.2. Insert the cannula into the tracheal opening [1]. Secure the tracheal cannula with 3-0 (three-zero) non-absorbable sutures to prevent air leakage and accidental extubation [2]. 
2.2.1. Talent inserting the cannula into the tracheal opening. 
2.2.2. Talent tying the sutures around the cannula to secure it in place.
 
2.3. Next, insert three electrodes into the rat’s skin [1]. Place the positive electrode into the left lower limb, the negative electrode into the right upper limb, and the ground electrode into the right lower limb [2].
2.3.1. Shot of 3 electrodes. 
2.3.2. Talent placing electrodes into the specified limbs of the rat.

2.4. Place the rat in a supine position [1]. After disinfecting the skin, perform a thoracotomy to expose the thymus [2]. Then use the tip of a glass dissecting needle to make a small opening in the pericardium [3].
2.4.1. Talent placing the rat in a supine position. 
2.4.2. Shot of the exposed thymus. 
2.4.3. Talent carefully creating a small incision in the pericardium using a glass dissecting needle.

2.5. Now insert a silicone catheter, 10 to 15 centimeters in length with multiple small holes at its distal end, through the incision in the pericardium [1]. Secure the catheter to the chest wall tissue with bioglue [2]. 
2.5.1. Talent inserting the silicone catheter into the pericardial opening. 
2.5.2. Talent applying bioglue to affix the catheter to the chest wall.

2.6. Remove the muscles attaching to the head clamp and the straight portion of the long neck muscles to expose the spinous processes of the second thoracic vertebra [1]. Then displace the semispinalis and spinalis muscles to expose the vertebral arch from T2 to T6 [2]. Using rongeurs, remove the spinous process of the T3 vertebra to expose the T3 spinal cord [3].
2.6.1. Talent dissecting the neck muscles to expose the T2 spinous processes.
2.6.2. Talent retracting the semispinalis and spinalis muscles to reveal vertebral arches
2.6.3. Talent using rongeurs to remove the spinous process of T3.

2.7. For thoracic vertebrae fixation, use a custom spinal clamp to secure the articular processes of T2 and T6 [1]. Moisten the surrounding muscles with saline to maintain hydration [2].
2.7.1. Talent positioning and securing the spinal clamp to T2 and T6. 
2.7.2. Talent applying saline to keep the muscle tissues hydrated.

2.8. Now attach the electrode array to the micromanipulator of a stereotactic instrument [1]. Insert it vertically into the T3 dorsal horn of the spinal cord through the dorsal median sulcus [2-TXT]. Then insert the reference electrode into the back muscle [3].
2.8.1. Talent mounting the electrode array onto the stereotactic micromanipulator. 
2.8.2. Talent inserting the array into the spinal cord at the specified location. TXT: Insertion: 500 µm lateral to midline, Depth : 1500 µm
2.8.3. Talent positioning and inserting the reference electrode into the back muscle.

2.9. For stimulation, load a micro-syringe connected to a silicone catheter having multiple holes, with bradykinin solution [1-TXT]. Inject 4 microliters of the solution and induce cardiac nociceptive stimulation [2].
2.9.1. Talent loading microsyringe connected to silicone catheter with bradykinin solution. TXT: Bradykinin solution: 1 µg/mL
2.9.2. Talent injecting the solution. 

2.10. Observe heart rate and neuronal discharge changes in the T3 spinal cord dorsal horn within 30 minutes of injection [1].
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=20744928
2.10.1. SCREEN:  Display showing heart rate and neuronal discharge changes. 
Videographer: Please capture the instrument screen for this shot

2.11. Then perform manual acupuncture at the PC6 acupoint using a stimulation parameter of 1 hertz [1]. Insert acupuncture needles into the PC6 acupoints at a depth of approximately 3 millimeters [2].
2.11.1. Talent performing acupuncture on the rat’s PC6 points. 
2.11.2. Shot of needle insertion into the PC6 acupoint to the specified depth.

2.12. Launch the software to import the recorded neural data in ns6 (N-S-Six) format [1]. Navigate to File followed by Open to load the ns6 file [2]. 
2.12.1. SCREEN:  The software is being launched. 
2.12.2. SCREEN:  File is being clicked then Open is being selected and the ns6 file is being opened. 
2.13. Select File and click on Save As then choose the .nex5 (dot-nex-five) format to generate standardized spike train data [1].
2.13.1. SCREEN:  File and Save As are being clicked then .nex5 format is being chosen.

2.14. Import the converted .nex5 files into the classification software for neuronal classification [1]. Sort spike waveforms based on waveform characteristics and principal component analysis, with threshold parameters set at plus or minus 3 standard deviations from baseline noise [2]. Then execute the relevant code for filtering and categorizing the signals [3].
2.14.1. SCREEN:  The converted .nex5 files are being imported into the classification software. 
2.14.2. SCREEN:  The waveforms are being sorted based in waveform characteristics and PCA.
2.14.3. SCREEN:  The relevant code for filtering and categorizing signals is being executed. 


2.14.4. 

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: 154
· Please note that the video cannot include voiceover without an accompanying visual.

3. Representative Results 

3.1. Neurons recorded from channel 19 showed dense, rhythmic spike trains [1], with a symmetrical autocorrelation pattern [2], and tightly clustered waveform groups on PCA [3]. 
3.1.1. LAB MEDIA: Fig 2B. Video Editor: Highlight raster for chan19.
3.1.2. LAB MEDIA: Fig 2C. Video Editor: Please Zoom in on chan19a autocorrelation
3.1.3. LAB MEDIA: Fig 2D. Video Editor: Focus on PCA cluster for chan19.

3.2. Neurons from channel 11 split into three distinct firing profiles [1], each with unique autocorrelation features [2] and PCA (P-C-A) waveform clusters [3]. 
3.2.1. LAB MEDIA: Fig 2E. Video Editor: Please Highlight chan11a–c raster rows.
3.2.2. LAB MEDIA: Fig 2F. 
3.2.3. LAB MEDIA: Fig 2G. Video Editor: Please Emphasize three PCA waveform clusters.

3.3. Cardiac-locked neurons on channels 17c (Seventeen-C) and 21a (Twenty-one-A) fired rhythmically with ECG R-waves (E-C-G-R-Waves)  at baseline [1], but bradykinin disrupted this pattern and introduced new spike clusters between the P and Q waves [2].
3.3.1. LAB MEDIA: Fig 3A. 
3.3.2. LAB MEDIA: Fig 3B. 

3.4. MAPC6 (Map-C-Six) restored R-wave-locked firing [1], although this rhythmicity declined again post-MAPC6 [2]. Bradykinin sharply increased the proportion of excited neurons while MAPC6 reduced this response [3]. 
3.4.1. LAB MEDIA: Fig 3C
3.4.2. LAB MEDIA: Fig 3D
3.4.3. LAB MEDIA: Fig 3E. Video Editor: Please emphasize the BK column
3.4.4. LAB MEDIA: Fig 3E. Video Editor: Please emphasize the post-MAPC6 column

3.5. Conversely, inhibitory neuron proportions dropped with bradykinin [1] but recovered after MAPC6 [2]. 
3.5.1. LAB MEDIA: Fig 3F. Video Editor: Please emphasize the BK column 
3.5.2. LAB MEDIA: Fig 3F. Video Editor: Please emphasize the post-MAPC6 column


3.6. chan21a fired in sync with the ECG P wave at baseline [1], clustered between P and Q waves after bradykinin [2], and re-locked to the P wave following MAPC6 [3].
3.6.1. LAB MEDIA: Fig 3A. Video Editor: Please show the middle row corresponding to chan21a
3.6.2. LAB MEDIA: Fig 3B. Video Editor: Please show the middle row corresponding to chan21a 
3.6.3. LAB MEDIA: Fig 3D. Video Editor: Please show the middle row corresponding to chan21a
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