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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. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? Yes: 
.

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: 08/**/2026


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


Current Protocol Length

Number of Steps:  33
Number of Shots:  51 

Interviews 


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. Suchan Chang: Our research investigates how mechanical acupuncture stimulation modulates somatosensory pathways and reward-related brain circuits.
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. Suchan Chang: This protocol standardizes needle-based mechanical stimulation to reduce variability caused by manual acupuncture techniques.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Suggested B-roll: 2.5.1

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Suchan Chang: This protocol allows researchers to quantify mechanical acupuncture stimulation and evaluate its behavioral and neural effects.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Suggested B-roll: 2.8.1. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Suchan Chang: Precise acupoint localization, stable needle coupling, and consistent insertion depth are critical for reproducible stimulation.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Suchan Chang: Future studies can adapt this protocol to different acupoints, disease models, and neuromodulation mechanisms.
1.5.1. 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 Institutional Animal Care and Use Committee (IACUC) at Daegu Haany University and Yonsei University College of Medicine 

Protocol  
2. Preparation of the Mechanical Acupuncture Instrument 
Demonstrator: Click here to enter name of demonstrator(s)	Comment by Pallavi  Sharma: Authors: Please add the name of the person demonstrating the procedure
2.1. To begin, prepare a mechanical acupuncture instrument consisting of a custom-made control unit and a mechanical vibrator connected to an acupuncture needle [1]. Use the control unit to adjust the stimulation intensity, the vibration frequency, and the stimulation duration [2].
2.1.1. WIDE: Talent showing the mechanical acupuncture instrument.
2.1.2. Talent adjusting the stimulation intensity, the vibration frequency, and the stimulation duration using the control unit.
2.2. Next, use a sterile acupuncture needle with a diameter of 0.10 millimeters, a 10-millimeter needle shaft, and a 10-millimeter handle [1]. Secure a rubber stopper to the needle shaft 3 millimeters from the needle tip to standardize the insertion depth [2].
2.2.1. Talent handling the sterile acupuncture needle.
2.2.2. Talent fixing the rubber stopper to the needle shaft 3 millimeters from the needle tip.
2.3. Attach the vibration motor to the acupuncture needle with a stable clip connector, ensuring the needle stays in place, and the stopper remains fixed during stimulation [2].
2.3.1. Talent attaching the vibration motor to the acupuncture needle with the clip-type connector.
2.4. Set the stimulation condition to continuous vibration at 85 hertz and 1.3 meters per second squared for 20 seconds [1]. Generate stable acceleration waveforms during the stimulation [2].
2.4.1. Talent setting the stimulation parameters on the control unit.
2.4.2. Shot of the mechanical acupuncture instrument operating during stimulation.
2.5. Apply the 85 hertz and 1.3 meters per square second stimulation condition to generate a stable and reproducible vibration pattern comparable to manual needle manipulation [1].
2.5.1. Talent applying the programmed stimulation using the mechanical acupuncture instrument.
2.6. To validate the vibration output, firmly attach the needle tip to the accelerometer so that the mechanical vibration from the motor is directly transmitted from the needle to the sensor [1].
2.6.1. Talent attaching the needle tip firmly to the accelerometer.
2.7. Record the acceleration signal during the stimulation period using a data acquisition system [1]. Then, analyze the signal with LabVIEW or equivalent software [2].
2.7.1. The acceleration signal is being recorded using the data acquisition system.
2.7.2. SCREEN: LabVIEW being opened. The recorded acceleration signal being analyzed.
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/files_upload.php?src=22041178
2.8. Define the acceleration value as the stable needle-tip acceleration measured during the plateau phase of stimulation after the initial transient response [1]. Calculate the dominant vibration frequency from the acceleration signal [2].
2.8.1. SCREEN: The stable needle-tip acceleration during the plateau phase being shown from the recorded signal.
2.8.2. SCREEN: The dominant vibration frequency is being calculated from the acceleration signal.
2.9. Perform the calibration before each experimental session and whenever the motor, connector, needle, or needle-motor coupling is replaced or adjusted [1].
2.9.1. Talent performing the calibration of the mechanical acupuncture instrument.
2.10. Conduct animal experiments only if the dominant frequency and acceleration are stable   during the plateau phase and within the acceptable range of target stimulation parameters [1].
2.10.1. SCREEN: Dominant frequency and acceleration are being checked for stability during the plateau phase.

3. Animal Preparation and Cocaine-Induced Locomotor Activity Model
Demonstrator: Click here to enter name of demonstrator(s)	Comment by Pallavi  Sharma: Authors: Please add the name of the person demonstrating the procedure
3.1. Use male Sprague-Dawley rats weighing 270-320 grams for cocaine-induced locomotor activity experiments, housed under a 12-hour light and dark cycle with free access to food and water [1].
3.1.1. Shot of the rats housed in standard cages with food and water available.
3.2. Assign 6 to 8 animals to each experimental group unless otherwise specified [1].
3.2.1. Shot of the animals assigned to the experimental groups.
3.3. Acclimate each rat to the procedures one day before testing by gently handling and performing sham acupuncture for 2 to 3 minutes without needle insertion [1].
3.3.1. Talent performing sham acupuncture manipulation without needle insertion.
3.4. Place the animals in the locomotor activity chamber for 90 minutes to reduce stress-related behavioral responses during awake stimulation procedures [1].
3.4.1. Talent placing the animals into the locomotor activity chamber.
3.5. Before the acupuncture experiment, habituate the rats to grab-handling and light manual restraint daily for the same duration as the planned acupuncture procedure [1].
3.5.1. Talent habituating a rat to grab-handling and light manual restraint.
3.6. During the stimulation, gently hold the animal by hand to stabilize the body and forelimb without excessive pressure [1]. Lightly restrain the non-acupuncture control animals in the same manner and for the same duration without needle insertion to control for the generalized effects of immobilization stress [2].
3.6.1. Talent gently holding the rat to stabilize the body and forelimb during stimulation.
3.6.2. Talent lightly restraining a non-acupuncture control rat without needle insertion.
3.7. If excessive stress responses are observed, stop the procedure and allow for further habituation before testing [1].
3.7.1. Talent stopping the procedure after observing excessive stress responses in the rat.


4. Acupuncture Point localization
Demonstrator: Click here to enter name of demonstrator(s)	Comment by Pallavi  Sharma: Authors: Please add the name of the person demonstrating the procedure

4.1. Using the transpositional method, identify Shenmen at the transverse crease of the forepaw wrist, radial to the tendon of the flexor carpi ulnaris muscle [1].
4.1.1. Talent locating the Shenmen acupoint at the transverse crease of the forepaw wrist.
4.2. Locate LI5 (L-I-Five) approximately 5 millimeters from Shenmen near the distal end of the radius between the tendons of the palmaris longus and flexor carpi radialis muscles and use it as a wrist control point [1].  
4.2.1. Talent locating LI5 approximately 5 millimeters from Shenmen between the specified tendons near the distal end of the radius.
4.3. Place the rat in the open-field chamber, allow 60 minutes of habituation [1], and record the baseline locomotor activity for 30 minutes [2].
4.3.1. Talent placing the rat in the open-field chamber.
4.3.2. Talent starting the overhead video-tracking system to record baseline locomotor activity while the rat moves freely in the open-field chamber..
4.4. Inject cocaine intraperitoneally at 15 milligrams per kilogram to induce locomotor activation [1]. Lightly restrain the animal 1 minute after the cocaine injection [2].
4.4.1. Talent injecting cocaine intraperitoneally into the rat.
4.4.2. Talent lightly restraining the animal after the cocaine injection.
4.5. To standardize the insertion depth, mount a rubber stopper on the needle shaft at a point 3 millimeters from the needle tip [1]. Ensure that the stopper is securely fastened so it remains stable during insertion and vibration [2].
4.5.1. Talent mounting the rubber stopper on the needle shaft 3 millimeters from the needle tip.
4.5.2. Talent confirming that the rubber stopper is securely fastened on the needle shaft.
4.6. During needle insertion, advance the needle until the stopper gently contacts the skin surface, while avoiding excessive skin compression that could alter the effective insertion depth [1].
4.6.1. Talent advancing the needle until the rubber stopper gently contacts the skin surface.
4.7. Apply continuous vibratory stimulation at 85 hertz and 1.3 meters per second squared for 20 seconds [1]. Maintain the needle in place for 1 minute after insertion, then withdraw the needle [2].
4.7.1. Talent applying continuous vibratory stimulation with the mechanical acupuncture instrument.
4.7.2. Talent withdrawing the needle from the rat.
4.8. Continue recording the locomotor activity for up to 60 minutes after the cocaine injection [1]. Analyze the locomotor activity in 10-minute intervals or as the total distance traveled over 60 minutes [2].
4.8.1. Shot of the open-field chamber recording locomotor activity after the cocaine injection.
4.8.2. SCREEN: Locomotor activity being analyzed in 10-minute intervals and as the total distance traveled over 60 minutes.
4.9. Set the standard at 20 seconds of stimulation to effectively reduce cocaine-induced locomotor activity, as shown in previous experiments [1].
4.9.1. Talent applying the 20-second mechanical stimulation using the mechanical acupuncture instrument.
4.10. Compare stimulation durations of 0, 10, 20, and 40 seconds, or compare acceleration settings such as 0.7 and 1.3 meters per second squared, to validate the stimulation parameters [1].	Comment by Pallavi  Sharma: Authors: What do you want to demonstrate stimulation durations or acceleration?
4.10.1. SCREEN: Stimulation durations and acceleration settings being compared for the validation of the stimulation parameters.
4.11. Apply 50-hertz stimulation as a Meissner corpuscle-biased condition [1]. Apply 200-hertz stimulation as a Pacinian corpuscle-biased condition for the mechanoreceptor-related experiments [2].
4.11.1. Talent applying the 50-hertz stimulation using the mechanical acupuncture instrument.
4.11.2. Talent applying the 200-hertz stimulation using the mechanical acupuncture instrument.

5. Data Acquisition and Statistical Analysis
5.1. Measure the locomotor activity using an overhead video-tracking system [1]. Place the animals in a square open-field chamber measuring 40 centimeters by 40 centimeters by 45 centimeters [2] and quantify the total distance traveled using the video-tracking software [3].
5.1.1. Talent setting the overhead video-tracking system.
5.1.2. Talent placing the rat in the square open-field chamber.
5.1.3. SCREEN: The total distance traveled is being quantified using the video-tracking software.
5.2. Record the acceleration-time traces from the accelerometer output during the vibration calibration experiments [1]. Report the dominant frequency, the acceleration amplitude, and the stable vibration duration [2].
5.2.1. Talent recording the accelerometer output during the vibration calibration experiment.
5.2.2. SCREEN: The dominant frequency, the acceleration amplitude, and the stable vibration duration are being reported. 
5.3. Assess the data distribution for normality before the parametric statistical analysis [1]. When the data satisfy the assumptions of normality, analyze the group differences using a one-way or two-way analysis of variance followed by the appropriate post hoc comparisons [2].
5.3.1. SCREEN: The data distribution being assessed for normality.
5.3.2. SCREEN: A one-way or two-way analysis of variance is being performed, followed by the appropriate post hoc comparisons.
5.4. Perform the behavioral tracking and analysis by investigators blinded to the experimental group allocation whenever possible [1].
5.4.1. Talent in front of the computer performing the behavioral tracking and analysis-.
5.5. Express the behavioral and physiological data as the mean plus or minus the standard error of the mean [1]. Analyze the locomotor activity using a one-way or two-way repeated-measures analysis of variance followed by the Tukey post hoc test [2].
5.5.1. SCREEN: The behavioral and physiological data being presented as the mean plus or minus the standard error of the mean.
5.5.2. SCREEN: A one-way or two-way repeated-measures analysis of variance being performed followed by the Tukey post hoc test.



Results
6. Results 

6.1. Cocaine administration significantly increased locomotor activity, while HT7 mechanical acupuncture stimulation notably reduced cocaine-induced hyperlocomotion [1].
6.1.1. LAB MEDIA: Figure 2A, B, and C.  
6.2. The inhibitory effect was stimulation-duration dependent and was most robust following 20 seconds of stimulation, 85 hertz stimulation frequency, and 1.3 meters per second squared stimulation intensity [1].
6.2.1. LAB MEDIA: Figure 2A and B. Video editor: Highlight the line labelled 'HT7 20 sec, 1.3m/sec2 
6.3. Mechanical stimulation delivered at HT7 significantly reduced cocaine-induced locomotor responses [1], whereas stimulation of the nearby control point LI5 did not suppress locomotor activity under matched stimulation conditions [2].
6.3.1. LAB MEDIA: Figure 2D,E. Video editor: Highlight the panels labelled 'Cocaine+HT7' 
6.3.2. LAB MEDIA: Figure 2D,E. Video editor: Highlight the panels and line labelled 'Cocaine+LI5'.
6.4. The inhibitory effect of HT7 stimulation was significantly reduced by local anesthetic injection [1].
6.4.1. LAB MEDIA: Figure 3B. Video editor: Highlight the line labelled 'Bupivacaine+HT7'.
6.5. Representative recordings demonstrated that mechanical acupuncture instrument stimulation preferentially activated large, myelinated A-fiber pathways [1] associated with Pacinian corpuscles [2] and Meissner corpuscles [3], whereas relatively weaker responses were observed in C-fiber nociceptive pathways [4].
6.5.1. LAB MEDIA: Figure 3I,J,K. 
6.5.2. LAB MEDIA: Figure 3C,D,E. 
6.5.3. LAB MEDIA: Figure 3F,G,H. 
6.5.4. LAB MEDIA: Figure 3L,M,N. 




 2026, JoVE	July 17, 2026	Page 9 of 9
image1.png




