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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:  29
Number of Shots:  55 

Interviews 

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 full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.

Ethics Title Card

This research has been approved by the Ethics Committee at the Grenoble Alpes University


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. Animal Preparation
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. One day before the experiment, position the anesthetized rat in ventral recumbency [1-TXT].
2.1.1. Talent positioning the rat in ventral recumbency. TXT: Anesthesia: 1.5–5% Isoflurane
2.2. While keeping the anesthesia duration to a minimum, carefully clip the hair at the dorsal and lateral chest using a clipper [1] and mark the tail with ink [2].
2.2.1. Talent clipping the hair at the dorsal and lateral chest.
2.2.2. Talent marking the tail with ink.
2.3. Ensure the animal has fully recovered and is ambulatory after discontinuation of anesthesia [1]. Return the animal to its home cage only after this state is reached [2].
2.3.1. Shot of the recovered rat moving normally.
2.3.2. Talent returning the rat to its home cage.
2.4. Alternatively, gently restrain the animal, ensuring not to apply excessive pressure on the thorax.[2].
2.4.1. Talent gently restraining the rat.
2.5. Using a clipper, carefully clip the hair and mark the tail with ink as demonstrated earlier [1].
2.5.1. Shot of the animal with clipped hair and marked tail.
2.6. Clean the clipped area with water to remove sebum produced by the rat's skin [1]. Use gauze to dry the area thoroughly [2].
2.6.1. Talent cleaning the clipped area with water.
2.6.2. Talent drying the clipped area with gauze.

3. Fitting the Animal with the Jacket, Sensors, and Telemetric Device
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Choose the appropriate jacket size based on the animal's weight, sex, and specific strain by following the manufacturer's selection charts and sizing tables [1]. Carefully place the instrumented jacket onto the jacket-fitting tool without damaging the sensors and cables [2].
3.1.1. Talent choosing the appropriate jacket size.
3.1.2. Talent placing the instrumented jacket onto the jacket fitting tool.
3.2. Position the backpack over the notch located on the top of the fitting tool [1]. Set the fitting tool on its rectangular base [2] and place the rat in front of the widest opening at the funnel entrance side [3].
3.2.1. Talent positioning the backpack over the notch on the fitting tool.
3.2.2. Talent placing the fitting tool onto its rectangular base.
3.2.3. Talent placing the rat in front of the funnel entrance side of the fitting tool.
3.3. If the rat does not want to pass through the fitting tool, place an enrichment tunnel or the housing cage in front of the exit to motivate the animal [1].
3.3.1. Talent positioning an enrichment tunnel or housing cage in front of the fitting tool exit.
3.4. As soon as the animal's head emerges from the other side and the front paws become visible, use one hand to hold the rat and the fitting tool together [1]. Then, use the other hand to guide the paws through each hole on the front of the jacket to properly position and secure it on the animal [2].
3.4.1. Talent holding the rat and the fitting tool together as the head emerges from the exit.
3.4.2. Talent guiding the rat's front paws through the jacket openings.
3.5. Gently slide the jacket down the animal while gradually removing the fitting tool [1]. Allow the animal to completely pass through the tool toward the exit [2].
3.5.1. Talent sliding the jacket down the rat while withdrawing the fitting tool.
3.5.2. Shot of the rat completely passing through the fitting tool.
3.6. Ensure the jacket is positioned correctly without skin folds and check that the size matches the fit recommendations [1].
3.6.1. Talent inspecting the jacket position and fit on the rat.
3.7. If required, replace the jacket with the appropriate size [1]. Exclude animals that cannot be fitted safely or comfortably despite size adjustment [2].
3.7.1. Talent replacing the jacket with a different size.
3.7.2. Talent assessing the fit of the jacket on the rat.
3.8. When the animal reaches the desired level of the fitting tool, remove the motivation element from its view if one has been used [1].
3.8.1. Talent removing the enrichment tunnel or housing cage from the rat's view.
3.9. After placing the rat on the laboratory bench [1], unhook the backpack [2] and unfold the jacket [3].
3.9.1. Talent placing the rat on the laboratory bench.
3.9.2. Talent unhooking the backpack from the jacket.
3.9.3. Talent unfolding the jacket.
3.10. Insert the ECG silver or silver chloride electrode with the red sticker through the left opening of the jacket marked with a red cross [1]. Insert the black electrode through the right opening of the jacket [2].
3.10.1. Talent inserting the red positive electrocardiogram silver silver chloride electrode through the left jacket opening.
3.10.2. Talent inserting the black negative electrode through the right jacket opening.
3.11. Position the black electrode behind the right forelimb [1] and the red electrode at the left lateral chest wall within the clipped area under the respiratory inductance plethysmography chest band to achieve Lead II placement [2].
3.11.1. Talent positioning the black negative electrode behind the right forelimb.
3.11.2. Talent positioning the red positive electrode at the left lateral chest wall beneath the respiratory inductance plethysmography chest band.
3.12. Using a syringe and a catheter, apply 0.1 to 0.3 milliliters of ECG gel to the black spot on each electrode for precise gel deposition [1]. Press gently to ensure the electrodes adhere completely to the animal's skin [2].
3.12.1. Talent applying electrocardiogram gel to the black spot on each electrode using a syringe and catheter.
3.12.2. Talent gently pressing the electrodes onto the rat's skin.
3.13. Then, connect the sensors to the emitter [1]. Place the telemetry transmitter and battery pack in the backpack on the animal's back [2].
3.13.1. Talent connecting the plethysmography and electrocardiogram sensors to the emitter.
3.13.2. Talent placing the telemetry transmitter and battery pack into the backpack on the rat's back.
3.14. Fold down the back of the jacket to protect the electronics and cables, reduce friction, and keep the components protected [1]. Fold the backpack toward the back of the rat [2] and attach it to the distal posterior part of the jacket with the hook [3].
3.14.1. Talent folding down the back section of the jacket over the electronics and cables.
3.14.2. Talent folding the backpack toward the back of the rat over the folded jacket.
3.14.3. Talent attaches the backpack to the distal posterior part of the jacket with the hook.
4. Signal Acquisition Initiation and Signal Quality Verification
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Place the telemetry system in the same room as the recording location and in direct line of sight [1]. Position the unit above the animal or on the same plane whenever possible [2].
4.1.1. Talent placing the telemetry system in the recording room.
4.1.2. Talent positioning the telemetry unit above the animal's location.
4.2. Start the telemetry system [1] and open the telemetry software [2].
4.2.1. Talent starting the telemetry system.
4.2.2. SCREEN: Telemetry software being opened.
4.3. Once the rat is acclimatized to the jacket, transfer the animal onto the stopped treadmill and subject it to incremental increases in running speed [1].
4.3.1. Shot of the animal running on the treadmill.
4.4. Start the acquisition according to the manufacturer's procedure [1]. Check the quality of the ECG and respiratory signals and implement any necessary adjustments [2].
4.4.1. SCREEN: Acquisition being started in the telemetry software.
4.4.2. SCREEN: Electrocardiogram and respiratory signals being reviewed for quality.


5. Equipment Removal and Storage Procedure
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Place the rat on the laboratory bench or hold it in the hand [1]. Detach the hook from the backpack [2], unfold the back of the jacket to access the notches and electrodes, and carefully remove the electrodes [3].
5.1.1. Talent placing the rat on the laboratory bench.
5.1.2. Talent detaching the hook from the backpack.
5.1.3. Talent unfolding the back of the jacket and removing the electrodes.
5.2. Remove the transmitter battery assembly from the backpack [1] and disconnect the cables from the assembly [2].
5.2.1. Talent removing the transmitter battery assembly from the backpack.
5.2.2. Talent disconnecting the cables from the transmitter battery assembly.
5.3. Remove the front paws from the jacket openings and allow the rat to move forward while holding the jacket and backpack [1].
5.3.1. Talent removing the rat's front paws from the jacket openings.
5.4. Once finished, replace the plastic covers on the electrodes to prevent the gel from drying out [1]. Inspect the cable sensors for damage or wear and replace the jackets if necessary [2]. Allow the jacket to dry before storing it in its individual pouch [4].
5.4.1. Talent replacing the plastic covers on the electrodes.
5.4.2. Talent inspecting the cable sensors and jacket for wear or damage.
5.4.3. Talent placing the jacket on a clean surface.
5.5. Using an alcohol-free disinfectant and a wipe, clean the hardware and ensure all parts are dry [1]. Disconnect the emitter from the battery to prevent discharge [2].
5.5.1. Talent cleaning the hardware with an alcohol-free disinfectant and a wipe.
5.5.2. Talent disconnecting the emitter from the battery.


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: 240.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. During the first 2 habituation sessions, heart rate [1] and respiratory rate remained elevated between 400 and 500 beats per minute during the first hour after fitting [2]. 
6.1.1. LAB MEDIA: Figure 7A. Video editor: Highlight the Day 1 and Day 2 lines 
6.1.2. LAB MEDIA: Figure 7B. Video editor: Highlight the Day 1 and Day 2 lines
6.2. On the third day of habituation, heart rate and respiratory rate returned to baseline values and stabilized at approximately 350 beats per minute and 100 breaths per minute, respectively, about 35 minutes after fitting [1].
6.2.1. LAB MEDIA: Figure 7A and B. Video editor: Highlight the Day 3 line 
6.3. Rat 0 (Zero) did not complete the exercise protocol, and recovery began before the 20 centimeters per second speed stage was completed [1].
6.3.1. LAB MEDIA: Figure 8. Video editor: Highlight the Rat 0 traces 
6.4. Rat 1 exhibited a progressive increase in heart rate [1], respiratory rate [2], and activity level across the various speed stages, continuing until it reached the 40 centimeters per second stage [3].
6.4.1. LAB MEDIA: Figure 8A. Video editor: Highlight the Rat 1 exercise line.
6.4.2. LAB MEDIA: Figure 8B. Video editor: Highlight the Rat 1 exercise line.
6.4.3. LAB MEDIA: Figure 8C. Video editor: Highlight the Rat 1 exercise line.
6.5. After stopping the treadmill, heart rate [1], respiratory rate [2], and activity level all gradually returned to baseline levels during recovery [3].
6.5.1. LAB MEDIA: Figure 8A. Video editor: Highlight the R1 recovery line 
6.5.2. LAB MEDIA: Figure 8B. Video editor: Highlight the R1 recovery line 
6.5.3. LAB MEDIA: Figure 8C. Video editor: Highlight the R1 recovery line 
6.6. In Group 1, exercising at a speed of 40 centimeters per second resulted in an increase in heart rate compared to baseline measurements [1]. Additionally, this exercise speed also led to an increase in respiratory rate [2] and overall activity level when compared to baseline [3].
6.6.1. LAB MEDIA: Figure 9A. Video editor: Highlight the Group 1 point at 40 centimeters per second.
6.6.2. LAB MEDIA: Figure 9B. Video editor: Highlight the Group 1 point at 40 centimeters per second 
6.6.3. LAB MEDIA: Figure 9C. Video editor: Highlight the Group 1 point at 40 centimeters per second.
6.7. In Group 2, exercising at up to 20 centimeters per second increased heart rate [1], respiratory rate [2], and activity level compared to baseline [3].
6.7.1. LAB MEDIA: Figure 9A. Video editor: Highlight the Group 2 point at 20 centimeters per second.
6.7.2. LAB MEDIA: Figure 9B. Video editor: Highlight the Group 2 point at 20 centimeters per second 
6.7.3. LAB MEDIA: Figure 9C. Video editor: Highlight the Group 2 point at 20 centimeters per second.





 2026, JoVE		Page 9 of 9
image1.png




