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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?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
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?   No

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. Yes



Current Protocol Length
Number of Steps:  21
Number of Shots:  43 (2 SC)


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


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context
Authors: All the statements have been slightly modified according to the journal guidelines for better clarity.

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Jun-Xiang Wang: This study uses neuroimaging and electrophysiology to explore the anti-spastic mechanisms of motion-style scalp acupuncture.
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. Jun-Xiang Wang: Objective measures for post-stroke spasticity are limited; this protocol adds the Hoffmann reflex, or H-reflex, to the Modified Ashworth Scale.
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?
1.3. Jun-Xiang Wang: This protocol allows modeling of post-stroke spasticity and assessment of external capsule microstructure and spinal reflex excitability.
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. Jun-Xiang Wang: The key challenges are minimizing surgical duration, providing careful postoperative care, and timing the acupuncture and treadmill training precisely.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Are there any additional methods or analyses that can be performed following this procedure?
1.5. Jun-Xiang Wang: Neural tracing and immunohistochemistry can further assess neuroplasticity and remyelination after motion-style scalp acupuncture.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Videographer: Obtain headshots for all authors available at the filming location.
Testimonial Questions (OPTIONAL):
Testimonial statements will not appear in the video but may be featured in the journal's promotional materials.
Please answer the testimonial questions live during the shoot, speaking naturally and in your own words in complete sentences.
Videographer: Please capture all the testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio.
What problem in your field of research does your JoVE article address?
1.6. Jun-Xiang Wang, Associate Professor, School of Nursing, Beijing University of Chinese Medicine: (the author will present the testimonial statement live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
What value do you expect this video article to have for other researchers working in your field?
1.7. Jun-Xiang Wang, Associate Professor, School of Nursing, Beijing University of Chinese Medicine: (the author will present the testimonial statement live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Authors: Could you please also deliver the above statements in Mandarin Chinese?
Videographer: Please film the testimonials in both English and Mandarin Chinese.

Ethics Title Card
This research has been approved by the Animal Ethics Committee of Beijing University of Chinese Medicine


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Establishment of the Middle Cerebral Artery Occlusion Model
Demonstrator: Jun-Xiang Wang 
[bookmark: _Hlk201588971]NOTE to Authors: Please consider the following key points for shots involving live
animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary
reviewers.
· If lifting the animal by the tail, hold it close to the tail base, not far from it.
· Shave 150% of the area surrounding a surgical site (preferably using a depilatory
· cream). Ensure that there are no skin injuries and no fur in the surgical field.
· Prep the surgical site with both iodine-based scrubs and alcohol.
· Use sterile gloves only for surgery (not examination or non-sterile gloves).
· Make skin incisions with a surgical blade, not scissors.
· Avoid using silk thread for closing skin incisions in survival surgeries.

2.1. To begin, position the anesthetized adult male Specific Pathogen-Free Sprague–Dawley rat supine on the operating table [1-TXT].
2.1.1. WIDE: Talent positioning the anesthetized rat supine on the operating table. TXT: Anesthesia: 
Induction: 3% Isoflurane
Maintenance: 1.5% Isoflurane + O2 (1 L/min)
2.2. Using a scalpel, make a midline cervical incision [1]. Perform a blunt dissection to expose the right common carotid artery, the external carotid artery, and the internal carotid artery [2].
2.2.1. Talent making a midline cervical incision.
2.2.2. Talent performing a blunt dissection to expose the right common carotid artery, the external carotid artery, and the internal carotid artery.
Authors: During filming, please point out the organs or veins before dissecting them.
2.3. Introduce a nylon monofilament suture with a diameter of around 0.36 millimeters into the internal carotid artery through the external carotid artery [1]. Advance the suture approximately 18 to 20 millimeters to the origin of the middle cerebral artery to achieve the arterial occlusion [2].
2.3.1. Talent introducing a 0.36 mm nylon monofilament suture into the internal carotid artery through the external carotid artery.
2.3.2. Talent advancing the monofilament suture 18 to 20 mm to the origin of the middle cerebral artery.
2.4. Ligate the vessels [1] and close the incision [2]. Place the rat on a heating pad until it recovers from the anesthesia [3].
2.4.1. Talent ligating the vessels.
2.4.2. Talent closing the cervical incision.
2.4.3. Talent placing the rat on a heating pad to recover from the anesthesia.
2.5. For the sham-operated group, expose the common carotid artery, the internal carotid artery, and the external carotid artery using the same surgical procedure without inserting the intraluminal filament [1].
2.5.1. Reuse 2.2.2

3. Postoperative Care and Neurological Assessment

3.1. Maintain the rats on a heating pad at 37 degrees Celsius for the first 12 hours after the surgery to prevent hypothermia [1]. Clean the surgical incisions daily for 3 consecutive days [2]. Administer ampicillin at 100 milligrams per kilogram by an intraperitoneal injection for infection prophylaxis [3]. Provide the rats with softened food to maintain adequate nutrition [4].
3.1.1. WIDE: Talent placing the rats on a heating pad at 37 °C for the first 12 h after the surgery.
3.1.2. Talent cleaning the surgical incisions daily for 3 consecutive days.
3.1.3. Talent administering 100 mg/kg of ampicillin by an intraperitoneal injection.
3.1.4. WIDE: Talent providing the rats with softened food.
3.2. From postoperative day 1 to day 10, observe the general activity of the rats daily [1]. Assess their food intake [2] and examine their surgical wounds [3]. Then, assess their limb motor function [4].
3.2.1. Talent observing the general activity of a rat.
3.2.2. Talent assessing the food intake of a rat.
3.2.3. Talent examining the surgical wound of a rat.
3.2.4. Talent assessing the limb motor function of a rat. 
Authors: Your reply says that the procedures will be demonstrated step by step with the explanation in the voiceover, but we still need to know what the talent actually does in shots 3.2.2 and 3.2.4. For the limb motor function, please tell us the action, for example observing the gait of the rat, testing the resistance to the passive flexion and extension of the affected limb, or a named test. For the food intake, please tell us whether the remaining food is weighed and, if so, what is on camera.
3.3. Evaluate the neurological deficits using the Zea Longa (ZEE-uh LONG-uh) neurological deficit score, with the investigator blinded to the group allocation [1-TXT]. Then, assess the muscle tone using the Modified Ashworth Scale on postoperative day 3, 5, 7 and 10 [2-TXT].
3.3.1. Talent assessing the neurological deficits of a rat using the Zea Longa neurological deficit score. TXT: Refer to the text protocol for the Zea Longa and the MAS scoring
3.3.2. Talent assessing the muscle tone of the rat by passively flexing and extending the affected hindlimb. 

4. Motion-Style Scalp Acupuncture Treatment 

4.1. Prepare the animal for the intervention on postoperative day 3 [1]. Identify the ipsilesional motor sensory area 6 line, the anterior parietotemporal oblique line, as the scalp acupuncture stimulation site [2-TXT]. Then, mark the extent of this line from Governor Vessel 21, Qianding (chyen-DING), to Gallbladder 6, Xuanli (shwahn-LEE) [3].
4.1.1. WIDE: Talent positioning the rat on the table for intervention.
4.1.2. Talent pointing to the ipsilesional motor sensory area 6 line on the scalp of the rat. TXT: The motor sensory area 6 line as defined in GB/T 21709.2-2021
4.1.3. Talent marking the extent of the motor sensory area 6 line from Governor Vessel 21, Qianding, to Gallbladder 6, Xuanli, on the scalp of the rat.
4.2. Using a disposable sterile acupuncture needle measuring 0.25 by 13 millimeters, insert the needle beneath the galea aponeurotica (GAY-lee-uh ap-oh-noo-ROT-ih-kuh) at Governor Vessel 21, Qianding, at an approximately 15-degree oblique angle relative to the scalp surface [1]. Advance the needle toward Gallbladder 6, Xuanli, along the anterior parietotemporal oblique line to a depth of approximately 10 millimeters [2]. Apply the rapid twirling manipulation at 200 revolutions per minute continuously for 1 minute [3].
4.2.1. Talent inserting a 0.25 × 13 mm disposable sterile acupuncture needle beneath the galea aponeurotica at Governor Vessel 21, Qianding, at an approximately 15° oblique angle.
4.2.2. Talent advancing the needle toward Gallbladder 6, Xuanli, along the anterior parietotemporal oblique line to a depth of about 10 mm.
4.2.3. Talent performing the rapid twirling manipulation of the acupuncture needle at 200 rpm for 1 min.
Authors: Please check all the pronunciation guides written in red italics in this script and post a comment at the respective guide if any changes are required.
4.3. During the entire needle retention period, run the rat on the treadmill at a constant speed of 10 meters per minute simultaneously with the acupuncture treatment [1-TXT].
4.3.1. WIDE: Talent placing the needled rat on the treadmill and starting the belt at 10 m/min. TXT: The rats were acclimated to the treadmill for 5 days before the surgery
4.4. After retaining the needle for 15 minutes, repeat the rapid twirling manipulation at 200 revolutions per minute continuously for 1 minute [1]. Continue the needle retention and the treadmill exercise for a total of 30 minutes [2].
4.4.1. Talent repeating the rapid twirling manipulation of the acupuncture needle at 200 rpm for 1 min.
4.4.2. WIDE: Talent checking the timer while the rat continues the treadmill exercise with the needle retained for the full 30 min.
Authors: Please confirm whether the needle is withdrawn at the end of the 30 min retention period, so that we can add a shot for it.

4.5. Handle the rats in the sham-operated group and the model group gently without performing the acupuncture or the treadmill exercise [1]. Restrain the rats in the non-compressive stocking holders for 30 minutes per day to control for the nonspecific handling and restraint stress, matching the total daily intervention duration of the motion-style scalp acupuncture group [2].
4.5.1. Talent gently handling the rat without performing the acupuncture or the treadmill exercise.
4.5.2. Talent restraining the rat in a non-compressive stocking holder for 30 min.

4.6. On postoperative day 10, reassess the neurological deficits of the rats using the same Zea Longa scoring system [1]. Then, reassess the muscle tone using the Modified Ashworth Scale [2].
4.6.1. WIDE: Talent reassessing the neurological deficits of the rat on postoperative day 10.
4.6.2. Talent reassessing the muscle tone of the rat by passively flexing and extending the affected hindlimb.

5. Electrophysiological Recordings for the Assessment of Spinal Reflex Excitability
Demonstrator: Shi-Jing-Xin Tian 

5.1. Lightly anesthetize the rat with 50 milligrams per kilogram of alpha-chloralose (KLOR-uh-lohs) by an intraperitoneal injection to preserve the spinal reflex excitability during the electrophysiological recordings [1].
5.1.1. Talent administering 50 mg/kg of α-chloralose by an intraperitoneal injection into the rat.
5.2. Using a blunt dissection, expose the left sciatic nerve [1]. Place the exposed nerve on the bipolar hook electrodes for the electrical stimulation [2]. Apply an oily vitamin solution intermittently to the exposed nerve to maintain the tissue hydration and the neural viability [3].
5.2.1. Talent exposing the left sciatic nerve by blunt dissection.
5.2.2. Talent placing the exposed left sciatic nerve on the bipolar hook electrodes.
5.2.3. Talent applying an oily vitamin solution to the exposed sciatic nerve.
5.3. Insert a pair of stainless-steel recording electrodes into the interosseous muscles of the left hind paw [1] and place a ground electrode in the tail [2].
5.3.1. Talent inserting a pair of stainless-steel recording electrodes into the interosseous muscles of the left hind paw.
5.3.2. Talent placing a ground electrode in the tail.
5.4. Evoke the H-reflex using a monopolar-bipolar pulse stimulator with a pulse duration of 100 microseconds [1-TXT]. Determine the H-reflex threshold and the motor threshold using an incremental electrical stimulation, with the current increased in 0.05 milliampere increments to a maximum intensity of 3.0 milliamperes to avoid an irreversible peripheral nerve injury [2].
5.4.1. Talent delivering the H-reflex stimulation using a monopolar-bipolar pulse stimulator with a 100 µs pulse duration. TXT: H-reflex: Hoffmann reflex
5.4.2. Talent increasing the stimulation current in 0.05 mA steps up to 3.0 mA while determining the H-reflex threshold and the motor threshold.
5.5. At the stimulation intensity that elicited the maximal H-reflex, deliver the pulse stimuli at 0.3, 5, and 10 hertz to obtain the H-reflex amplitudes at the different stimulation frequencies [1].
5.5.1. Talent delivering the pulse stimulation at 0.3, 5, and 10 Hz at the stimulation intensity that elicited the maximal H-reflex.
5.6. Apply the repeated pulse stimulation at 0.3 hertz to verify that the M-wave amplitude remains within 95 percent of its initial value. Otherwise, discard the dataset [1].
5.6.1. SCREEN: Show the repeated pulse stimulation at 0.3 Hz and the recorded M-wave amplitudes remaining within 95% of the initial value.
5.7. Calculate the H-reflex frequency-dependent depression as the percentage of the H-wave to M-wave amplitude ratio at 5 hertz and 10 hertz relative to that at 0.3 hertz, with the H-wave to M-wave ratio at 0.3 hertz serving as the baseline reference [1].
5.7.1. SCREEN: Show the H-wave to M-wave amplitude ratios at 0.3, 5, and 10 Hz and the calculated frequency-dependent depression.


Results

6. Results 

6.1. Motion-style scalp acupuncture significantly improved the neurological function compared with the model group on postoperative days 7 and 10 [1], and significantly reduced the post-stroke muscle spasticity from postoperative day 5 to day 10 [2].
6.1.1. LAB MEDIA: Figure 1A. Video editor: Highlight the blue line labeled "MSSA" below the orange line labeled "Model" at postoperative days 7 and 10.
6.1.2. LAB MEDIA: Figure 1B. Video editor: Highlight the blue line labeled "MSSA" below the orange line labeled "Model" from postoperative day 5 to day 10.

6.2. The treatment also significantly reduced the cerebral infarct volume compared with the model group [1].
6.2.1. LAB MEDIA: Figure 2B. Video editor: Highlight the blue bar labeled "MSSA", which is visibly shorter than the orange bar labeled "Model".

6.3. In the external capsule, motion-style scalp acupuncture preserved the white matter microstructure by increasing the ratio of fractional anisotropy [1] and decreasing the ratios of mean diffusivity [2] and radial diffusivity [3], whereas the ratio of axial diffusivity was unchanged [4].
6.3.1. LAB MEDIA: Figure 3B. Video editor: Highlight the blue bar labeled "MSSA" above the orange bar labeled "Model".
6.3.2. LAB MEDIA: Figure 3C. Video editor: Highlight the blue bar labeled "MSSA" below the orange bar labeled "Model".
6.3.3. LAB MEDIA: Figure 3D. Video editor: Highlight the blue bar labeled "MSSA" below the orange bar labeled "Model".
6.3.4. LAB MEDIA: Figure 3E.

6.4. Myelin integrity improved as well, with a higher relative integrated optical density of Luxol Fast Blue staining compared with the model group [1].
6.4.1. LAB MEDIA: Figure 4B. Video editor: Highlight the blue bar labeled "MSSA" above the orange bar labeled "Model".


6.5. Spinal reflex hyperexcitability was reduced, with a normalized motor threshold [1], a lower maximum H-wave to maximum M-wave amplitude ratio [2], a higher H-reflex threshold [3], and a partially restored frequency-dependent depression of the H-reflex [4].
6.5.1. LAB MEDIA: Figure 5C. Video editor: Highlight the blue bar labeled "MSSA" below the orange bar labeled "Model".
6.5.2. LAB MEDIA: Figure 5D. Video editor: Highlight the blue bar labeled "MSSA" below the orange bar labeled "Model".
6.5.3. LAB MEDIA: Figure 5F. Video editor: Highlight the blue bar labeled "MSSA" above the orange bar labeled "Model".
6.5.4. LAB MEDIA: Figure 5J. Video editor: Highlight the blue line labeled "MSSA" below the orange line labeled "Model" at 5 Hz and 10 Hz.


6.6. Larger cerebral infarcts were associated with greater white matter damage [1]. Impaired white matter integrity was associated with increased spinal reflex excitability [2], and greater spinal reflex excitability was associated with higher muscle tone [3].
6.6.1. LAB MEDIA: Figure 6A-C. Video editor: Highlight the dashed regression line in each of the 3 panels.
6.6.2. LAB MEDIA: Figure 6E-F. Video editor: Highlight the dashed regression line in each of the 2 panels.
6.6.3. LAB MEDIA: Figure 6G-H. Video editor: Highlight the dashed regression line in each of the 2 panels.
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