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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____Y____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: Olympus SXZ7
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __2.4 to 2.9 and 3.3 to 3.8___

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _3.5 to 3.8. Success depends on repetitive practice ___

E.  Will the filming need to take place in multiple locations? (Y/N) ___N___ If yes, how far apart are the locations? __ The filming will only take in our laboratory, in one single room ____

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to isolate and mount cerebral arterioles for studies of vascular function and structure using pressure myography. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Paulo Pires: This method can help answer key questions in the cerebrovascular field, such as how the cerebral microvasculature quickly responds to changes in intraluminal pressure or nutrient demand, and how the arterioles adapt to pathological conditions.

1.2. Paulo Pires: The main advantage of this technique is that it allows for pressurization of the arterioles and addition of intraluminal flow, which are important physiological determinants of vascular function. 
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at The University of Nevada School of Medicine.
Protocol (read by voice talent at JoVE):

2. Cannula and Chamber Preparation
2.1. To begin, using a micropipette puller with the appropriate settings, such as those listed here [2.1.1-WIDE-TXT], pull capillaries to generate cannulas [2.1.2-MED/CU].
2.1.1. Talent at micropipette puller enters settings (TEXT: Heat - 700; Pull – 100; Velocity – 50; Time – 10)

2.1.2. Talent presses button to pull a capillary
2.2. After inserting a cannula into the holder of a myograph chamber and aligning it [2.2.1-CU], under a dissecting microscope, use forceps to carefully break the tip to the desired diameter, such as 10 um as shown here [2.2.2-SCOPE].
2.2.1. Talent finishes inserting cannula into holder and aligning it

2.2.2. Talent carefully breaks tip to 10 um
2.3. Fill both cannulas with cerebrospinal fluid, or aCSF containing 1.8 mM Ca2+ [2.3.1-CU/ECU] and use 5-20 ml of Ca2+ free aCSF supplemented with 1% BSA and 10 uM diltiazem to fill the chamber [2.3.2-CU].  Store the chamber at 4 degrees C until just before the cannulation [2.3.3-WIDE].
2.3.1. Talent fills a cannula with aCSF

2.3.2. Talent fills chamber

2.3.3. Talent places chamber into fridge
3. Isolation of Parenchymal Arterioles
3.1. After isolating a mouse brain according to the text protocol [3.1.1-CU], under the dissecting scope, locate the Circle of Willis and the middle cerebral artery, or MCA branching from it [3.1.2-SCOPE].  

3.1.1. Talent finishes pinning the mouse brain in dish

3.1.2. Talent locates Circle of Willis and MCA and points them out; Editor, point out the Circle of Willis and MCA

3.2. Using sharp and aligned Vannas spring scissors [3.2.1-CU], cut a small rectangle around the MCA [3.2.2-SCOPE].  The top part of the rectangle should be past the branching point from the Circle of Willis [3.2.3-SCOPE].
3.2.1. Talent picks up Vannas spring scissors

3.2.2. Film as written

3.2.3. Talent points out the branching point in relation to the top part of the rectangle; Editor, point out the branching point from Circle of Willis
3.3. Then with the Vannas spring scissors, perform an undercut into the depth of the tissue for approximately 2-3 mm [3.3.1-SCOPE].
3.3.1. Film as written
3.4. Using insect pins [3.4.1-CU], pin down the most distal end of the brain slice into the dissecting dish with the MVA facing upwards [3.4.2-SCOPE].  Make a shallow incision to cut the pia near the pin, being careful not to cut too deep into the underlying cerebral cortex [3.4.3-SCOPE].
3.4.1. Talent picks up a dissecting pin

3.4.2. Film as written

3.4.3. Film as written

3.5. Next, with small forceps, carefully grab each side of the pia and start peeling the pia from the cortex [3.5.1-SCOPE].  If necessary, hold onto the MCA, ensuring that the surrounding pial membrane is not damaged [3.5.2-SCOPE].
3.5.1. Film as written

3.5.2. Film as written

3.6. Close to the Circle of Willis, resistance against peeling will increase.  Take extra care at this point because the longer parenchymal arterioles will be in this region [3.6.1-SCOPE].   Continue to peel until the pia containing the MCA is free from the cortex [3.6.2-SCOPE].
3.6.1. Talent peels close to Circle of Willis, feels resistance and takes extra care

3.6.2. Film as written

3.7. Paulo Pires, for steps 3.5 – 3.6: Care and patience should be taken during this step as the arterioles are fragile and sudden movements or pulling with too much force will damage them [3.7.1-INTERVIEW].

3.7.1. Talent recites the above statement looking away from the camera
3.8. Once the pia is free, place it carefully on top of the pad on the dissecting dish with the surface opposite the parenchymal arterioles facing down [3.8.1-SCOPE/ECU].
3.8.1. Film as written

3.9. With Vannas spring scissors, free the dissected arterioles from the MCA by bluntly cutting the ends of the vessels [3.9.1-SCOPE/ECU].
3.9.1. Film as written
4. Pressure Myography
4.1. After preparing sutures and securing two onto each cannula [4.1.1-CU], use 10% BSA to coat a glass micropipette [4.1.2-CU], and with Ca2+-free aCSF supplemented with 1% BSA, rinse it off [4.1.3-CU].
4.1.1. Talent finishes securing second suture onto a cannula

4.1.2. Film as written

4.1.3. Film as written
4.2. Pull 50 ul of Ca2+-free aCSF supplemented with 1% BSA into the glass micropipette [4.2.1-CU/ECU], then pull up a parenchymal arteriole, or PA [4.2.2-CU/ECU], and transfer to the pressure myography chamber [4.2.3-CU].  
4.2.1. Film as written

4.2.2. Film as written

4.2.3. Film as written

4.3. Push the plunger in one fluid motion to dispense the parenchymal arteriole into the chamber to prevent it from sticking to the internal chamber of the glass micropipette [4.3.1-ECU].
4.3.1. Film as written
4.4. With two super fine forceps, open the lumen of the PA taking care to only touch the very end of the vessel [4.4.1-SCOPE/ECU].  Then, using the forceps to hold the edges of the PA, carefully pull the vessel onto the cannula [4.4.2-SCOPE/ECU]. 
4.4.1. Film as written

4.4.2. Film as written

4.5. Next, loosen the 2 sutures on the cannula, and after spacing them slightly apart on the vessel, pull them toward the operator while tightening them on the vessel [4.5.1-SCOPE/ECU].  
4.5.1. Film as written
4.6. Paulo Pires, For steps 4.4 – 4.5: These are the most difficult steps. Opening the arteriole and sliding it on the cannula requires practice. When tying the knot, make sure to pull both sides evenly as to not break the tip of the cannula [4.6.1-INTERVIEW].

4.6.1. Talent recites the above looking off camera
4.7. Make sure that any branches are tied off before closing the opposite end of the PA [4.7.1-SCOPE/ECU].
4.7.1. Film as written

4.8. Then turn the chamber around [4.8.1-SCOPE/ECU] and close the opposite end of the PA as a blind-sac by opening the ties on the opposite cannula and passing it onto the arteriole [4.8.2-SCOPE/ECU].  

4.8.1. Film as written

4.8.2. Film as written

4.9. Slowly close the knot in such a way that the PA will be tied to the side of the cannula.  Avoid a longitudinal stretch of the arteriole [4.9.1-SCOPE/ECU]. 
4.9.1. Film as written 
4.10. Carefully transfer the chamber to the stage of the microscope to be used for recording vessel diameter [4.10.1-MED/CU].  Attach the chamber onto the microscope stage, connecting a temperature probe and inlet and outlets for perfusion to the correct tubes [4.10.2-CU].

4.10.1. Film as written

4.10.2. Film as written

4.11. Pressurize the arteriole to 40 mm Hg intraluminal pressure for mouse parenchymal arterioles or 50 mm Hg for rat arterioles [4.11.1-CU].  
4.11.1. Talent pressurizes the arteriole
4.12. To carry out an agonist-induced constriction experiment, after preparing the agonist solution and adding it to the PA chamber according to the text protocol [4.12.1-CU/ECU], incubate the vessel in the solution for 10 minutes to allow the luminal diameter to reach a steady state [4.12.2-CU].  Then record the diameter of the arteriole [4.12.3-CU].
4.12.1. Talent finishes adding agonist solution to chamber
4.12.2. Shot of vessel soaking in the solution
4.12.3. Talent checks the diameter of arteriole monitor
4.13. After washing out the agonist and adding a drug to induce maximum dilation [4.13.1-CU-TXT], record the passive diameter of the arteriole.
4.13.1. Talent adds dilating drug (TEXT: refer to text protocol),
4.13.2. Talent checks the diameter of the arteriole from monitor
5. Results: Myogenic Reactivity in Cerebral Parenchymal Arterioles
5.1. This figure shows a representative constriction of mouse PAs to 60 mM KCl in aCSF to evaluate the integrity of the preparation.  PA should constrict between 15 - 30% in the presence of 60 mM KCl [5.1.1-LM].
5.1.1. LAB MEDIA Figure 5A, Editor, for ‘PA should constrict between 15-30%’, point out the drop in the signal to 20 just after 1 minute.
5.2. Illustrated here is the PA constriction in response to incubation with increasing concentrations of the thromboxane A2 analog U-46619 into the superfusing bath.  The data can be presented as a change in diameter or as a % vasoconstriction to KCl, which normalizes the change in diameter by the maximum constriction to 60 mM KCl [5.2.1-LM].  

5.2.1. LAB MEDIA Figure 5B

5.3. In this figure, a representative tracing of the lumen diameter of a PA in a myogenic reactivity experiment is shown.  Stepwise increases in intraluminal pressure cause a graded constriction of PAs in the presence of 1.8 mM extracellular Ca2+ [5.3.1-LM].
5.3.1. LAB MEDIA Figure 6, Editor, use this figure without the ‘0 Ca2+’ line and for ‘stepwise increases,’ point out the top step like line from 5 to 140.  For the graded constriction, point out the bottom line labeled as 1.8 mM Ca2+.
5.4. Incubation of the same PA with aCSF without Ca2+ and supplemented with 10 µM diltiazem + 2 mM EGTA abolishes myogenic tone generation, and the lumen diameter of the PA increases according to intraluminal pressure, which is the same as the passive lumen diameter of the arteriole [5.4.1-LM].
5.4.1. LAB MEDIA Figure 6, add in the middle line that begins just under 40 um diameter and is labeled 0 Ca2+.
6. Conclusion (said by authors on camera)

6.1. Paulo Pires: Once mastered, this technique can be done in less than 30 minutes from isolation to cannulation if it is performed properly.

6.2. Paulo Pires: While attempting this procedure, it’s important to remember to be patient and keep your shoulders relaxed to prevent pain.

6.3. Paulo Pires: Following this procedure, other methods like imaging of intracellular Ca2+ signals can be performed in order to answer additional questions like the role of localized Ca2+ signaling in control of microvascular tone.

6.4. Paulo Pires: After its development, this technique paved the way for researchers in the field of vascular biology to explore physiological control and pathological changes of the intracerebral vasculature in many organ systems, including rodents and humans.

6.5. Paulo Pires: After watching this video, you should have a good understanding of how to isolate and pressurize cerebral parenchymal arterioles.

6.6. Paulo Pires: Don't forget that working with sharp instruments, including the forceps used, can be extremely hazardous and precautions should always be taken while performing this procedure.   

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.

( 2013, Journal of Visualized Experiments


