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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?  yes  
If Yes, can you record movies/images using your own microscope camera?
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.
Our dissecting microscope come from MBI 
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.).
SCOPE shots: 4.2.1, 4.3.1, 4.3.2, 4.4.1, 4.4.2, 4.5.1, 5.1.2, 5.3.1, 5.4.2, 5.4.3, 5.4.4
Videographer: Please film the above-mentioned shots using the scope kit
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  NO

3. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? 

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. No


Current Protocol Length
Number of Steps: 26
Number of Shots: 54 (12 Scope)

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

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Konstantin Rachev: We developed this model to understand how arterial stiffness damages the brain and to identify strategies to prevent these effects. 
1.1.1. [bookmark: _Hlk215175963]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. Konstantin Rachev: Previous models of arterial stiffness had other components that could affect the brain independently. In this model, we induce localized carotid artery stiffness without systemic hypertension or carotid artery narrowing, thereby precisely isolating the effects of arterial stiffness.
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. Konstantin Rachev: This protocol allows researchers to examine the causal impact of carotid artery stiffness on cerebral blood flow regulation, neurovascular function, and brain pathology.
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. Konstantin Rachev: The main challenge is to minimize surgical trauma and complications while ensuring precise arterial manipulation, animal welfare, rapid recovery, and survival.
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. Konstantin Rachev: Future studies can investigate stiffness effects on different brain regions, interactions with other disease factors, and responses to potential therapies.
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.

Ethics Title Card
This research has been approved by the Committee on Ethics of Animal Experiments at the Université de Montréal



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

2. Surgical Field Preparation 
Demonstrator: Konstantin Rachev
2.1. To begin, disinfect the operating field with 70 percent ethanol [1-TXT]. Then cover all the workstations with bench protectors [2]. Clean all the surgical instruments with antiseptic alcohol pads and sterilize them in the glass bead sterilizer [3].
2.1.1. Talent disinfecting the operating field with 70% ethanol. 
2.1.2. Talent covering the working station with a bench protector.
2.1.3. WIDE: Talent placing the surgical instruments into the glass bead sterilizer.

2.2. Turn on the heating pad and set it to 36 to 37 degrees Celsius [1]. Then, cover it with a sterile gauze pad to avoid overheating the mouse [2].
2.2.1. Shot of the heating pad controller being set to 36 - 37 °C.
2.2.2. Talent covering the heating pad with a sterile gauze pad.


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.
Please point out the organs before dissecting

3. Mouse Preparation 

3.1. Weigh a 12-week-old C57 Black-6 male mouse [1]. Prepare the syringes with the required anesthetics and medications warmed to body temperature [2].
3.1.1. Talent weighing the mouse on the balance.
3.1.2. Close-up of Talent drawing the warmed anesthetic into the syringe.
Authors: Please tell the strain, age, and sex of the mouse. If any gender can be used, please let us know, we can avoid stating the sex. But we need to state the strain and the age.
Response: 12-week-old C57BL/6 male mice.

3.2. After anesthetizing the mouse, assess the depth of anesthesia using tail and toe pinch tests [1-TXT]. Shave the hair of the mouse gently using a small clipper, from the upper clavicle to under the chin [2].
3.2.1. Close-up of Talent pinching the tail and the toe of the mouse to assess the depth of anesthesia. 
TXT: Anesthesia (IP): Ketamine (95 mg/kg) + Xylazine (4.75 mg/kg)
3.2.2. Close-up of Talent shaving the neck of the mouse from the upper clavicle to under the chin.

3.3. Place the mouse supine on a heating pad [1]. Secure its paws and tail with adhesive tape [2]. Then, gently tilt the head backward using a surgical instrument at the mouth to expose the neck incision site [3].
3.3.1. Talent placing the mouse supine on a heating pad.
3.3.2. Talent securing the paws and the tail of the mouse to the heating pad with adhesive tape.
3.3.3. Close-up of Talent tilting the head backward with a surgical instrument placed on the mouth.

3.4. Lubricate and insert a rectal probe to monitor the mouse’s core temperature, and maintain it at 36 to 37 degrees Celsius [1]. Then, cover the ventral side of the mouse with a large sterile gauze pad to avoid heat loss [2]. Perform a toe pinch test to confirm adequate anesthesia [3]. If the mouse responds, administer 30 milligrams per kilogram of ketamine hydrochloride intraperitoneally [4].
3.4.1. Shot of placing the rectal probe and noting the internal temperature of the mouse.
3.4.2. Talent covering the ventral side of the mouse with a large sterile gauze pad.
3.4.3. Talent pincing the animal’s toe.
Authors: How do you check the responsiveness at for this step? A toe pinch?
Toe pinch reflex once again
3.4.4. Close-up of Talent injecting 30 mg/kg of ketamine hydrochloride into the still-responsive mouse. Authors: Please specify the injection route 
Intraperitoneal route once again

3.5. Apply tear gel to each eye to prevent corneal drying [1]. Next, apply hair removal lotion to the shaved area to eliminate any residual neck hair [2]. After 30 to 60 seconds, wipe the area with a humidified sterile gauze pad [3].
3.5.1. Close-up of Talent applying tear gel to each eye of the mouse.
3.5.2. Close-up of Talent applying hair removal lotion to the shaved neck of the mouse. 
3.5.3. Close-up of Talent removing the residual hair with a humidified sterile gauze pad.

3.6. Disinfect the area with three alternating applications of antiseptic alcohol and povidone-iodine [1]. Then remove the excess povidone-iodine with a sterile cotton-tipped applicator [2].
3.6.1. Close-up of Talent sanitizing the neck alternately 3 times with an alcohol pad and a povidone-iodine-soaked applicator.
3.6.2. Close-up of Talent removing the excess povidone-iodine with a sterile cotton tip applicator.

4. Exposure and Isolation of the Carotid Artery

4.1. Before beginning, ensure the sterilized instruments are cooled and that the body temperature of the mouse is 36 to 37 degrees Celsius [1]. Check the mouse again for responsiveness, and start the surgery only once it no longer responds to the pinches [2].
4.1.1. Talent laying the sterilized instruments on the surgical field, beside the mouse.
4.1.2. Close-up of the talent pinching the mouse’s toe and the animal showing no response.

4.2. Make a skin incision of about 1 centimeter over the trachea, taking care not to cut the chin of the mouse [1].
4.2.1. SCOPE:  making a 1 cm skin incision over the trachea.

4.3. Under a dissecting microscope, use sharp, inclined forceps to carefully separate the connective tissue, mandibular glands [1], and fat above one side of the trachea [2].
4.3.1. SCOPE: separating the connective tissues, the mandibular glands. Videographer: Please film the SCOPE shots using the scope kit
4.3.2. SCOPE: separating the fat above one side of the trachea with the forceps.

Authors: During filming, please point out the carotid artery and the vagus nerve (state it in the audio as well as clues to our video editors) before isolating them.

4.4. Localize the right carotid artery next to the trachea [1]. Isolate it from all the connective tissues over a length of about 0.5 centimeters, taking care not to stimulate the vagus nerve or compress the trachea [2].
4.4.1. SCOPE: carotid artery being localized next to the trachea, with the vagus nerve visible in white.
4.4.2. SCOPE: isolating a ~0.5 cm segment of the carotid artery from the connective tissues.
Authors: The Protocol says to isolate one carotid but does not say which side. Can any side be chosen? Response: The right side is now written in the narration.
Authors: Should I state right carotid in the narration or should we leave it as a general point?
Response: To obtain reproducible results and because the anatomical difference can produce a different effect on the brain, it is preferable to induce arterial stiffness by calcification of the right carotid, so mention ‘right’.

4.5. Pass the paraffin film piece, point first, under the carotid artery, and ensure that the pulsatility is still present [1].
4.5.1. SCOPE: passing the paraffin film piece point first under the carotid artery.

5. Periarterial Application of Calcium Chloride and Wound Closure
5.1. Soak the 0.4 by 0.4-centimeter compress piece in a 0.3 molar calcium chloride solution [1]. Then, place it over the carotid artery on the paraffin film for 10 minutes, keeping it in contact with the artery and away from surrounding tissue. For the control mouse, use a compress piece soaked in 0.9% sodium chloride [2]. Authors: The controls are separate mice and not the contralateral arteries, right?
The control are different mice that have their carotids exposed to NaCl instead of CaCl2 compress pads.
5.1.1. Close-up of Talent soaking the 0.4 x 0.4 cm compress piece in the 0.3 M CaCl₂ solution.
5.1.2. SCOPE: placing the soaked compress on the carotid artery over the paraffin film and adjusting the position to ensure artery contact.

5.2. Take the surgical instrument off the mouth during the 10-minute period [1].
5.2.1. Close-up of Talent removing the surgical instrument from the mouth of the mouse.

5.3. Check whether the compress remains moist. If needed, add 1 to 2 drops of the 0.3 molar calcium chloride solution [1]. Then, wait for another 10 minutes [2].
5.3.1. SCOPE: adding 1 - 2 drops of 0.3 M CaCl₂ onto the compress on the carotid artery.
5.3.2. Close-up of the timer running for the second 10 min application period.

5.4. After 20 minutes, reposition the surgical instrument at the mouth to expose the incision site, and remove the compress [1]. Then, absorb the excess liquid using a sterile polyvinyl acetal sponge [2]. Carefully remove the paraffin film [3] and use forceps to return the tissues and glands to their original positions [4].
5.4.1. Talent placing the instrument back in mouth and removing the compress from the carotid artery. Authors: Please explain what you mean by replacing the surgical instrument in the mouth? The instrument was taken off in the step 5.2 and now do you place it back?
Yes, the instrument was removed in step 5.2 in order to offer a more natural position of the mouse during the 20mins absorption, which was replaced in step 5.4.
5.4.2. Talent absorbing the excess liquid with a sterile polyvinyl acetal sponge.
5.4.3. SCOPE: carefully removing the paraffin film piece from under the carotid artery.
5.4.4. SCOPE: replacing the tissues and the glands over the carotid artery with the forceps.

5.5. Close the incision with at least five sterile 5-0 (5 point oh) silk sutures, tying each with three to four knots [1]. Authors: How should we pronounce ‘5.0’ silk? ‘5 point oh’ or ‘5-oh’? 5 point oh
5.5.1. Close-up of Talent closing the incision with at least 5 sutures of 5.0 silk, each with 3 - 4 knots.

5.6. Infiltrate 2 milligrams per kilogram of bupivacaine hydrochloride at 3 to 4 points along the incision site [1]. Then, inject carprofen, trimethoprim-sulfadoxine (try-meth-o-prim sul-fa-dox-een), and sodium chloride solution subcutaneously [2-TXT]. Keep the mouse on the heating pad until it recovers and fully wakes up [3].
5.6.1. Close-up of Talent infiltrating 2 mg/kg of bupivacaine at 3 - 4 points along the incision. Authors: Please state a route for bupivacaine administration.
Bupivacaine is infiltrated around the incision  
5.6.2. Close-up of Talent injecting 5 mg/kg carprofen, 30 mg/kg trimethoprim-sulfadoxine, and 15 mL/kg 0.9% NaCl subcutaneously. 
TXT: Carprofen: 5 mg/kg
 Trimethoprim-sulfadoxine: 30 mg/kg
 0.9% NaCl: 15 mL/kg 
5.6.3. Talent monitoring the mouse on the heating pad and the mouse waking up.


6. Post-Operative Care 
6.1. Weigh the mouse every 24 hours for 1 week [1]. Administer 15 milliliters per kilogram of 0.9 percent sodium chloride solution subcutaneously if the weight loss continues beyond 72 hours or approaches 20 percent of the original body weight [2].
6.1.1. Talent weighing the mouse on the balance.
6.1.2. Close-up of Talent injecting 15 mL/kg of 0.9% NaCl into the mouse. Authors: Please state a route for administration
Subcutaneous route of administration

6.2. Every 24 hours, administer 5 milligrams per kilogram of carprofen subcutaneously for 48 hours [1] and 30 milligrams per kilogram of trimethoprim-sulfadoxine subcutaneously for 48 to 72 hours [2-TXT].
6.2.1. Close-up of Talent injecting the post-operative carprofen subcutaneously. 
6.2.2. Close-up of Talent injecting the post-operative trimethoprim-sulfadoxine subcutaneously.

6.3. Two weeks after the surgery, isolate the treated carotid artery from the euthanized mouse for histological examination [1-TXT]. 
6.3.1. Close-up of Talent dissecting the carotid artery from the euthanized mouse. 
OR 
Show the already isolated carotid artery. Authors: We do not show euthanasia in the video. Please do not film it. You can use any of the above two shots (if you do not want to kill a fresh animal for the video, you can simply show any artery you may already have or provide us any old videos you might have). We will display text overlay related to euthanasia  only if the animal dissection is shown for this step in the video) Response: We will take photos/videos of the right carotid after it has been removed
TXT: Euthanasia: IP of sodium pentobarbital (100 mg/kg) 
See text protocol for histological examination 





Results
Authors: Only the results corresponding to the protocol described above (Figure 2) have been included in the section below as per our journal guidelines
7. Results
7.1. Two weeks after the periarterial calcium chloride application, calcium deposits appeared as black spots in the exposed carotid segment [1], while the arteries in the control mice stayed clear [2].
7.1.1. LAB MEDIA: Figure 2A. Video editor: Please emphasize the black deposits in the CaCl₂ panels on the right.
7.1.2. LAB MEDIA: Figure 2A. Video editor: Please emphasize the NaCl panels on the left

7.2. Masson’s Trichrome staining showed increased blue collagen deposition, particularly within the media layer among the pink-stained muscle fibers [1].
7.2.1. LAB MEDIA: Figure 2B. Video editor: Please emphasize the blue collagen in the CaCl₂ 40x panel

7.3. Elastin fragmentation was observed in the calcium chloride-treated carotid artery [1] but was absent in the control artery [2].
7.3.1. LAB MEDIA: Figure 2C. Video editor: Please emphasize the fragmented green elastin in the CaCl₂ panels
7.3.2. LAB MEDIA: Figure 2C. Video editor: Please emphasize the NaCl panels
NOTE: Use the Figure_2_JoVe-2026_with-red-boxes-compressed.pdf as a reference for highlighting in step 7.3
Authors: Can you draw red boxes over the specific areas for Figure 2C that we need to look for in these figures to see fragmentation and provide us the edited reference image? This will help our video editors emphasize the correct area Done
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