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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?  Yes  

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

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: 1/10/2026

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


Current Protocol Length

Number of Steps:  16
Number of Shots:  40 

Introduction 

[bookmark: OLE_LINK1]REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Bing Zhao: We are establishing an intracranial aneurysm mouse model based on hemodynamic disorder and hypertension, the two risk factors in human intracranial aneurysms. 
1.1.1. [bookmark: _Hlk215175963]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

What technologies are currently used to advance research in your field?
1.2. [bookmark: _Hlk216704685]Bing Zhao: Current research on unruptured intracranial aneurysm in mice relies on the combination of elastase injection in cisternal and hypertension, causing 60–80% of aneurysms rupture within 30 days.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

What are the current experimental challenges?
1.3. Bing Zhao: Establishing an unruptured intracranial aneurysm model is crucial for investigating intracranial aneurysms and their natural history.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


What research gap are you addressing with your protocol?
1.4. Bing Zhao: This model, based on hemodynamic change and hypertension, might be suitable for mechanism investigation in the process of intracranial aneurysm formation.
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 Institutional Animal Care and Use Committee (IACUC) of Shanghai Jiao Tong University


Protocol  
2. Inducing Hemodynamic Changes in Mice
Demonstrator: Bing Zhao

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 the left common carotid artery or CCA (C-C-A) ligation, make a 1-centimeter linear incision along the cervical midline [1-TXT] and dissect the subcutaneous tissue and platysma to expose the trachea [2].
2.1.1. WIDE: Talent making a precise 1-centimeter incision along the cervical midline of the anesthetized mouse using a scalpel. TXT: Anesthesia: 2% Isoflurane + O₂ (1 L/min); Heated pad: 37 °C
2.1.2. Talent carefully dissecting subcutaneous tissue and platysma to reveal the trachea.  

2.2. Pull the jugular vein aside and locate the carotid sheath along the trachea [1]. Separate the left CCA from the vagus nerve [2] and ligate the left CCA with a 6-0 (six-oh) silk suture [3].  
2.2.1. Talent gently pulling the jugular vein using forceps to expose the carotid sheath.  
2.2.2. Close-up of the left common carotid artery being carefully separated from the vagus nerve using forceps.
2.2.3. Talent tying a 6-0 silk suture around the left common carotid artery to ligate it.  

2.3. Next, expose the right-side anatomical structures [1] - the right CCA, internal carotid artery or ICA (I-C-A), external carotid artery or ECA (E-C-A), occipital artery or OcA (O-C-A), vagus nerve, and hypoglossal nerve [2]. Then, ligate the right ECA with a 6-0 silk suture [3].  
2.3.1. Talent retracting tissue to expose the right-side anatomical structures clearly.  
2.3.2. Talent sequentially pointing at the right CCA, ICA, ECA, OcA, vagus nerve, and hypoglossal nerve.
2.3.3. Talent ligating the right external carotid artery with a 6-0 silk suture.  

2.4. Isolate the occipital artery and ligate it with an 8-0 (eight-oh) silk suture [1]. Then, disconnect the occipital artery using two straight micro forceps [2].  
2.4.1. Talent isolating and ligating the occipital artery with suture.
2.4.2. Talent using two straight micro forceps to disconnect the occipital artery after ligation.  

2.5. Next, to ligate the right pterygopalatine artery or PPA (P-P-A), isolate the hypoglossal nerve from the ICA [1]. Place surgical cotton between the hypoglossal nerve and ICA to protect the nerve from injury [2].  
2.5.1. Talent isolating the hypoglossal nerve carefully from the internal carotid artery.  
2.5.2. Talent placing surgical cotton between the hypoglossal nerve and internal carotid artery for protection.  

2.6. Dissect the perivascular tissue around the PPA using microforceps [1]. Clamp the PPA and gently pull it upward [2]. Then, place an 8-0 silk suture between the PPA and ICA to ligate the PPA [3], ensuring adequate distance from its origin to maintain blood flow in the circle of Willis [4].  
2.6.1. Talent dissecting perivascular tissue around the pterygopalatine artery with microforceps.  
2.6.2. Talent clamping and lightly pulling up the pterygopalatine artery.  
2.6.3. Talent tying an 8-0 silk suture between the pterygopalatine artery and internal carotid artery.  
2.6.4. Close-up of the ligated pterygopalatine artery with visible spacing from its origin to ensure proper circulation.  

2.7. Now, sterilize the operational field with povidone-iodine [1]. Suture the wound and monitor the mouse until it recovers from anesthesia [2].  
2.7.1. Talent applying povidone-iodine to sterilize the surgical area.  
2.7.2. Talent suturing the wound.  

3. Inducing Hypertension following Hemodynamic Change 
3.1. Make a 2-centimeter midline incision at the 12th vertebral level on the back of the properly anesthetized mouse [1-TXT]. Cut the dorsal muscles to expose the kidney [2]. Clamp the adipose tissue around the kidney using forceps and fix the kidney inside the muscle incision [3].  
3.1.1. Talent making a 2-centimeter incision at the 12th vertebral level on the back.  TXT: Anesthesia: 2% Isoflurane + O₂ (1 L/min)
3.1.2. Talent cutting through dorsal muscles to expose the kidney.  
3.1.3. Talent clamping adipose tissue using forceps and positioning the kidney inside the muscle incision.  

3.2. Isolate the adipose tissue around the renal pedicle [1]. Identify the posterior renal artery or pRA (P-R-A) in close contact with the renal vein [2]. Clamp the pRA and pull it up using straight microforceps [3]. Then, dissect the fascia between the pRA and renal vein using another microforceps [4].  
3.2.1. Talent isolating adipose tissue surrounding the renal pedicle.  
3.2.2. Close-up of the posterior renal artery in close proximity to the renal vein.  
3.2.3. Talent clamping the posterior renal artery and gently pulling it upward with microforceps.  
3.2.4. Talent dissecting fascia between the posterior renal artery and renal vein with microforceps.  

3.3. Next, ligate the pRA with a 6-0 silk suture [1]. Immediately after ligation, observe the formation of ischemic foci in the upper part of the kidney [2] and suture the muscle and skin incisions [3].  
3.3.1. Talent tying a 6-0 silk suture around the posterior renal artery to ligate it.  
3.3.2. Close-up of ischemic foci developing in the upper part of the kidney.  
3.3.3. Talent suturing the muscle and skin layers.

4. Mouse Intracranial Aneurysm Examination via Magnetic Resonance Angiography (MRA) and Stereomicroscopy 

4.1. Proceed to evaluate the intracranial aneurysm or IA formation three months after aneurysm induction by TOF (toff) MRA (M-R-A) using a 7.0 (7 point oh) Tesla scanner [1-TXT]. To do so, first take the properly euthanized mouse and detect IA under a stereomicroscope [2]. 
4.1.1. A representative shot of talent in front of the TOF MRA machine. TXT: TOF: Time-of-flight; MRA: Magnetic resonance angiography Authors: Please let us know if you were able to film this after the shoot. 
4.1.2. Talent observing the mouse under a stereomicroscope.

4.2. Infuse the samples with cooled phosphate-buffered saline, followed by 4% paraformaldehyde [1], and then Microfil to visualize the vessels and aneurysms [2]. Define an aneurysm as an outward bulging 1.5 times larger than the parent artery, as observed by two independent neurosurgeons [3]. 
4.2.1. SCOPE: using a syringe to perfuse the sample with cooled phosphate-buffered saline.
4.2.2. SCOPE: adding Microfil to the samples.
4.2.3. SCOPE: An aneurysm being shown. 
5. Histological and Immunohistochemical Analyses of Mouse Intracranial Aneurysm (IA)

5.1. Under a microscope, isolate the circle of Willis [1] and fix the specimens with 4% paraformaldehyde at 4 degrees Celsius for 24 hours [2].  
5.1.1. Talent isolating the circle of Willis under a microscope.  
5.1.2. Talent placing the isolated specimens in a container with 4% paraformaldehyde.  

5.2. Process the specimens into paraffin and frozen sections for histological and immunofluorescence staining [1]. Stain the paraffin sections with EVG and Masson stains according to the manufacturers’ instructions [2]. Incubate the paraffin sections with a blocking solution to minimize nonspecific binding [3].  
5.2.1. Shot of the specimens in paraffin and frozen sections.  
5.2.2. Talent placing a sample in the stain.
5.2.3. Talent pipetting blocking solution onto paraffin sections.  

5.3. Now, incubate the sections with primary antibodies against CD86 (C-D-eighty six) overnight at 4 degrees Celsius [1]. After incubation with a secondary antibody, develop a brown color by reacting the sections with 3,3' (three-three-prime)-diaminobenzidine [2].  
5.3.1. Talent pipetting primary antibodies from a labeled vial onto the section.  
5.3.2. Shot of the sections being incubated with DAB.  

5.4. Next, after counterstaining with hematoxylin, mount the sections with an aqueous mounting solution [1].  
5.4.1. Talent applying the mounting solution to the sections with mounting solution.


Results
6. Results 

6.1. Aneurysms at different locations were detected in 5 of the 11 surviving mice in the experimental group using MRA and stereomicroscopy [1].
6.1.1. LAB MEDIA: Figure 3 Video Editor: Emphasize the two red small arrows in the images in the fourth panel.
6.2. Compared to control blood vessels [1], EVG-Verhoeff staining revealed significant disruption of the inner elastic layer in IA tissue [2]. Masson staining showed considerable disconnection of collagen fibers in IA walls [3]. 
6.2.1. LAB MEDIA: Figure 4 Video Editor: Emphasize the images in the panel labeled “EVG” under “Control”.
6.2.2. LAB MEDIA: Figure 4 Video Editor: Emphasize the images in the panel labeled “EVG” under “Intracranial Aneurysm”.
6.2.3. LAB MEDIA: Figure 4 Video Editor: Emphasize the images in the panel labeled “Masson” under “Intracranial Aneurysm”.
6.3. Immunohistochemical analysis indicated significant infiltration of CD86-positive macrophages in the aneurysm wall [1].
6.3.1. LAB MEDIA: Figure 4C Video Editor: Emphasize the images in the panel labeled “CD86” under “Intracranial Aneurysm” and highlight the IA bar on the right.
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