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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 

2. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees self-record interview statements. JoVE can provide support for this option.




[bookmark: Text5]3. Proposed interview filming date: Please indicate the proposed date that your group will self-film interviews: 08/30/2026     


When you are ready to submit your video files, please contact our China Location Producer, Junling Cheng.


Current Protocol Length

Number of Steps:16
Number of Shots: 30

Interviews 


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. Jiaxuan Gong: Our research focuses on standardizing the spine-pinching protocol and evaluating its effects on key asthma outcomes in juvenile rats.
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. Jiaxuan Gong: Existing protocols lack standardized force and frequency parameters; this protocol addresses this limitation using Finger TPS measurements to standardize the manual technique.
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. 
1.1. 
1.2. 
1.3. 
1.3. Jiaxuan Gong: This protocol enables researchers to evaluate the effects of spine pinching on airway inflammation, hyperresponsiveness, remodeling, inflammatory gene expression, and body weight.
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. Jiaxuan Gong: The key considerations are maintaining precise force and frequency, ensuring calm animal handling, and providing consistent operator training for reliable protocol implementation.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Ethics Title Card
This research has been approved by the Animal Care and Use Committee of the Nanjing University of Chinese Medicine.

Protocol  
2. Finger TPS Setup and Operator Training
Demonstrator: Jiaxuan Gong

2.1. Begin by arranging all the required material on a workbench [1]. Insert the sensor plug vertically into the circuit-board interface [2]. Connect the circuit board to the computer using a USB-C cable approximately 40 centimeters in length [3].
2.1.1. Talent arranging the material on the workbench
2.1.2. Talent inserting the sensor plug vertically into the circuit-board interface
2.1.3. Talent connecting the circuit board to the computer using the approximately 40-centimeter USB-C cable

2.2. Disinfect the hands and finger protectors [1]. Insert the operator's right thumb and index finger into the sensor-equipped finger sleeves, positioning the flexible sensors over the center of the finger pads with close, wrinkle-free contact with the skin [2].
2.2.1. Talent disinfecting the hands and finger protectors
2.2.2. Talent inserting the right thumb and index finger into the sensor-equipped finger sleeves and positioning the flexible sensors over the centers of the finger pads

2.3. Inspect the sensors and connecting cables before each operator-training session, and verify that the device is properly connected [1]. Select N as the measurement unit [2] and set the measurement range to minus 3.5 to 32 newtons [3]. With no external force applied to the sensors, execute the Tare function to zero the system [4].
2.3.1. Talent inspecting the sensors and connecting cables and checking the device connection
2.3.2. SCREEN: N being selected as the measurement unit
2.3.3. SCREEN: The measurement range being set to minus 3.5 to 32 newtons
2.3.4. SCREEN: The Tare function being executed to zero the system
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=21540063   

2.4. Record the unloaded baseline for 30 seconds [1]. Begin force measurement only when the baseline variation remains below 0.02 newtons [2].
2.4.1. SCREEN: The unloaded baseline being recorded for 30 seconds
2.4.2. SCREEN: Baseline variation being monitored

2.5. Repeat the zeroing procedure whenever the sensor position or sleeve tightness is adjusted or when baseline drift is observed [1].
2.5.1. SCREEN: The zeroing procedure being repeated after an adjustment or observed baseline drift
 
2.6. Practice back stroking and spine pinching while monitoring the real-time force curve using the Finger TPS (T-P-S) system [1]. Maintain a force of 5 newtons and a speed of approximately 5 centimeters per second during back stroking [2], and a force of 12 newtons at 6 to 8 repetitions per minute during spine pinching [3]. 
2.6.1. SCREEN: The dynamic force curve being monitored while performing back stroking and spine pinching 
2.6.2. SCREEN: Force of 5 newtons and a speed of 5 cm/s being maintained during back stroking
2.6.3. SCREEN: Force of 12 newtons and a frequency of 6-8 repetitions per minute being maintained during spine pinching

2.7. Adjust the finger-sleeve tightness as needed until a stable force curve is obtained [1]. Repeat the training until five consecutive trials meet the criteria for manipulation technique, finger force, and spine-pinching frequency [2]. Remove the finger protectors before performing the formal spine-pinching procedure [3].
2.7.1. Talent adjusting the tightness of the finger sleeves
2.7.2. Talent performing one representative training trial
2.7.3. Talent removing the finger protectors before the formal spine-pinching procedure
3.  Spine-Pinching Manipulation
Demonstrator: Jiaxuan Gong

3.1. Hold the rat gently in the prone position on one palm [1]. Support the forelimbs by gently encircling the front axillae with the thumb and index finger and allow the forelimbs to hang naturally [2]. Ensure the rat is calm with steady respiration [3].
3.1.1. Talent holding the rat gently in the prone position on 1 palm 
3.1.2. Talent supporting the forelimbs by gently encircling the front axillae
3.1.3. Shot of the rat being calm with steady breathing

3.2. Using the right index, middle, and ring fingers, stroke the back twice from the shoulder region to the tail base along the Governor Vessel, applying a force of approximately 5 newtons to calm the rat before spine pinching [1].
3.2.1. Talent stroking the rat's back twice from the shoulder region to the tail base using the right index, middle, and ring fingers

3.3. Using the right thumb positioned posteriorly and the index and middle fingers positioned anteriorly, pinch the skin at the root of the tail [1]. Gently lift the skin, then twist and advance the fingers cranially along the spine toward Dazhui, Governor Vessel 14 [2]. Maintain a finger pressure of approximately 12 newtons at a frequency of 6 to 8 repetitions per minute without causing obvious signs of discomfort. Perform 15 repetitions from experimental day 1 to day 21 and 25 repetitions from day 22 to day 44 [3].
3.3.1. Talent pinching the root of the tail
3.3.2. Talent gently lifting the skin at the root of the tail, then twisting and advancing the fingers cranially along the spine toward Dazhui, Governor Vessel 14
3.3.3. Talent performing the spine-pinching repetitions along the spine

3.4. Repeat the back-stroking procedure as earlier demonstrated to conclude the treatment session and calm the rat [1]. Confirm that the rat is calm and breathing steadily after treatment [2].
3.4.1. Talent repeating the back-stroking procedure to conclude the treatment session
3.4.2. Shot of the rat being calm with steady breathing

3.5. Following completion of the experimental interventions, measure the rats’ body weight to evaluate the treatment effects [1]. Subsequently, evaluate the effects of spine pinching on airway hyperresponsiveness [2] and inflammatory gene expression [3].
3.5.1. Talent measuring the rat’s body weight
3.5.2. Representative shot of talent placing a rat in the plethysmography chamber for airway hyperresponsiveness assessment
3.5.3. Representative shot of talent placing the sample tube in the quantitative polymerase chain reaction system 

Author: Step 3.5 has been added to bridge the protocol with the results section.




Results

4. Results 

4.1. Before treatment, body weight was comparable across all five groups [1]. At the final stage, the asthmatic rats showed lower body weight than the control group [2], while the asthmatic rats receiving spine pinching showed greater body weight [3] than untreated asthmatic rats [4].
4.1.1. LAB MEDIA: Figure 3A. Video editor: Please highlight all the bars in the initial stage
4.1.2. LAB MEDIA: Figure 3A. Video editor: Please highlight the bar labeled “AS group” followed by the bar labeled “CN group” in the final stage
4.1.3. LAB MEDIA: Figure 3A. Video editor: Please highlight the bar labeled “AS+SP group” 
4.1.4. LAB MEDIA: Figure 3A. Video editor: Please highlight the bar “AS group” in the final stage 

4.2. As the acetylcholine concentration increased, asthmatic rats showed higher Penh (Pen) values [1] than the controls [2]. Asthmatic rats subjected to spine pinching showed a reduced response, with lower Penh values than untreated asthmatic rats, indicating reduced airway hyperresponsiveness [3].
4.2.1. LAB MEDIA: Figure 3B. Video editor: Please highlight the blue line labeled “AS group” 
4.2.2. LAB MEDIA: Figure 3B. Video editor: Please highlight the red line labeled “CN group”
4.2.3.  LAB MEDIA: Figure 3B. Video editor: Please highlight the green line labeled as “AS+SP group”, followed by the blue line labeled as “AS group”  

4.3. Interleukin-4 messenger ribonucleic acid expression was higher in asthmatic rats [1] than in the controls [2]. Following spine pinching, expression was reduced [3] compared with untreated asthmatic rats, indicating decreased inflammatory gene expression [4].
4.3.1. LAB MEDIA: Figure 3C. Video editor: Please highlight the bar labeled as “AS group” 
4.3.2. LAB MEDIA: Figure 3C. Video editor: Please highlight the bar labeled as “CN group”
4.3.3. LAB MEDIA: Figure 3C. Video editor: Please highlight the bar labeled “AS+SP group” 
4.3.4. LAB MEDIA: Figure 3C. Video editor: Please highlight the bar labeled as “AS group” 

4.4. A similar pattern was observed for tumor necrosis factor-alpha messenger ribonucleic acid, with higher expression in asthmatic rats [1] than in controls [2] while rats subjected to spine pinching showed lower expression [3].

4.4.1. LAB MEDIA: Figure 3D. Video editor: Please highlight the bar labeled as “AS group” 
4.4.2. LAB MEDIA: Figure 3D. Video editor: Please highlight the bar labeled as “CN group”
4.4.3. LAB MEDIA: Figure 3D. Video editor: Please highlight the bar labeled as “AS+SP group”
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