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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No.
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? No. 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 steps using the step numbers listed in this document. 2.2-2.5, 3.1-3.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. . 3.1-3.4 (EB injection) – must ensure that EB gets into the tail vein. This procedure requires practice.
E.  Will the filming need to take place in multiple locations? No. If yes, how far apart are the locations? 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Conceptual Narrative:
The overall goal of the following experiment is to quantify neuroprotection following repetitive hypoxia preconditioning, or RHP, by simultaneously measuring infarct volume and blood brain barrier integrity.  (Intro)
This is achieved through subjecting mice to 9 stochastic hypoxia exposures that vary in both duration and intensity to provide neurovascular protection from stroke. (P1)
Editors, please use the image in the top left of “JoVE_Graphic.psd” as this point is narrated.  To animate, show the mice moving (running) around in the chamber.  Also animate the O2 gas going into the chamber.  To do this, use the “O2molecule.jpg” image that I uploaded (it is from the internet) as a guide to make little O2 molecules going down the tube and into the chamber.  The hands on the clock can also be moved to show 2 hours going by.  
Stroke is then induced in the mouse and followed with Evans Blue injection.  Evans Blue selectively binds albumin and allows for the quantification of blood brain barrier disruption. (P2)  

Editors, please use the image in the top right of “JoVE_Graphic.psd” as this point is narrated.  Animate the syringe to depress the blue liquid (shown as a blue cylinder) into the tail of the mouse using a second gloved hand to push the plunger which pushes the liquid into the tail.    
Subsequent to sacrifice of the animal after injection, the brain is removed and stained with TTC to quantify the infarct volume. (P3)
Editors, please use the image in the bottom left of “JoVE_Graphic.psd” as this point is narrated.  To animate, remove the lid from the tube of liquid (which represents the TTC) and animate each brain slice to the left going into the tube.  Then cap the tube again.  Have the brain slices slowly change in color from white to pink to result in the images shown by the authors (the amount of pink present varies in each slice).  Then uncap the tube and animate each brain slice coming out of the tube and line up as shown the right of this image.  As “TTC” is narrated, please bring in this TEXT overlay as I believe this may be difficult for the voice talent to narrate: TTC = 2,3,5- triphenyltetrazolium chloride
The results show neuroprotective benefits of repetitive hypoxia preconditioning on mice after ischemic (pronounced “ih-skee-mik”) stroke. (P4)
Editors, please show the results image in the bottom left of “JoVE_Graphic.psd” as this point is narrated, except remove the “C” label.  
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   In the uploaded files, the layers are arranged in groups and labeled with P1, P2, P3, and P4.
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Ann Stowe: The main advantage of this technique over existing methods, like a single exposure hypoxic preconditioning, is that RHP produces neuroprotection for at least 8 weeks in mice. 
1.1.1. MED:  Ann speaks toward camera, interview style.  

1.2. Katie Poinsatte: This dual quantification method can help answer key questions in stroke research, such as simultaneous analysis of blood brain barrier disruption and stroke volumes.  
1.2.1. MED:  Katie speaks toward camera, interview style.  

1.3. Sterling Ortega:  Though this method can provide insight into ischemic stroke, RHP can also be applied to other CNS-based and systemic pro-inflammatory disease states.
1.3.1. MED:  Sterling speaks toward camera, interview style.   

Authors, the “demonstrating” line is meant for if the author is not doing an introduction.  Since Sterling is doing an introduction, his name will appear as he speaks, and there is no need to introduce him a second time.
Protocol (read by voice talent at JoVE):
2. Repetitive Hypoxic Preconditioning 
2.1. To begin, divide mice into 2 groups: the RHP Group, which receives exposures of 8% and 11% oxygen, and the Control Group, which receives exposures of 21% oxygen concurrently.
2.1.1. MED:  Talent separates the mice into 2 cages.  TEXT overlay:  see text for more information
2.2. Remove the top filter lid of each cage and place the cage, with food and water bottles intact, into the chambers connected to their respective oxygen tanks.  Close and secure the lid of the chamber.
2.2.1. MED-over the shoulder:  Talent removes the top filter lid of each cage and places them into their respective oxygen tanks.
2.2.2. CU:  One of the chambers as talent closes and secures the lid of the chamber.
2.3. Open the main gas valve for the tanks and set the initial flow for each induction chamber to 2 liters per minute, or LPM.  After 5 minutes of exposure, reduce the flow rate to 1 LPM for the remainder of the exposure. 
2.3.1. MED-over the shoulder:  Talent opens the main gas valve and sets the initial flow to 2 LPM.
2.3.2. CU:  Valve as talent moves down to 1 LPM.
2.4. At the end of the exposure, reduce the flow to 0 LPM and close the gas valve for the tanks.  Open the chamber lids and replace the filter top lid on each cage.  Place the cages in standard housing until the next hypoxic exposure.
2.4.1. MED-over the shoulder:  Talent reduces the flow to 0 LPM and closes the gas valve for the tanks.
2.4.2. CU:  Chamber as talent opens the chamber lids and replaces the filter top lid the cage.
2.4.3. MED:  Talent places the cages in standard housing.
2.5. Spray down each induction chamber with a disinfectant and deodorizer after each use. 
2.5.1. MED-over the shoulder:  Talent sprays down the induction chamber.
2.6. Talent:  Expose both control and RHP mice at the same time of day over the course of two weeks as described in text protocol.  Then perform transient middle cerebral artery occlusion, or tMCAo, as detailed in the text protocol.
2.6.1. MED:  Demonstrating talent looks up from work space and looks toward camera, then talent says above.
3. Evans Blue (EB) Injection
3.1. EB injection should be performed 22 hours after reperfusion (pronounced as “re-per-fyoo-zhuh n”) and should circulate in the bloodstream for 2 hours prior to sacrifice and TTC staining.
3.1.1. Title Card  
3.2. Prepare the amount of EB needed for injection.  Then, draw the desired amount of room temperature dye into a 0.3 cc insulin syringe with a 29-gauge needle.
3.2.1. MED:  Talent prepares the EB by dissolving in saline at 2% EB.  TEXT overlay:  see text for EB preparation, 4 mL/kg of body weight
3.2.2. CU: 0.3 cc insulin syringe with 29-gauge needle as talent draws out the desired amount of dye into it.
3.3. Restrain the mouse using a flat bottom restrainer.  Hold the tail so that the lateral vein is uppermost.  Lateral veins are located on either side of the centerline of the tail.  Hold the tip of the tail to keep the mouse steady for injection.
3.3.1. MED:  Talent restrains the mouse using a flat bottom restrainer.
3.3.2. CU:  Tail as talent holds so that the lateral vein is uppermost showing that the lateral veins are on either side of the centerline of the tail.  
3.3.3. MED-over the shoulder:  Talent holds the tip of the tail to keep the mouse steady for injection.  
3.4. Insert the needle into the vein approximately 3 to 5 millimeters, being careful not to perforate the vein.  
3.4.1. ECU:  Vein as talent inserts the needle into the vein ~3-5 ml.
3.4.2. CU:  Syringe as talent draws back on the syringe to look for traces of blood. 
3.5. Inject all of the dye over the course of 1 minute.  If the solution is going into the vein there should be minimal resistance as pressure is applied to the syringe.  Confirm successful systemic venous administration of EB by an immediate color change in the tail, limbs, and eyes of the mouse.
3.5.1. MED:  Talent continues to inject the EB into the mouse.
3.5.2. CU:  Mouse, as talent injects, showing the tail, limbs, and eyes to show the color change if possible to show all three.  Perhaps show just the eyes if the limbs and tail cannot also be in the shot.
3.6. Remove the needle from the tail and gently apply pressure using clean gauze in order to stop the bleeding.  Begin timing when the mouse’s skin turns blue.  Allow the EB to circulate for 2 hours to penetrate the weakened blood-brain barrier. 
3.6.1. MED-over the shoulder:  Talent removes the needle from the tail and gently applies pressure using clean gauze to stop the bleeding.
3.6.2. CU:  Timer as talent starts it to count-down from 2 hours.
4. 2,3,5- triphenyltetrazolium chloride (TTC) staining 
Please do not show the IP injection of EB.
4.1. Perfusion and TTC staining should occur 24 hours after reperfusion. 
4.1.1. Title Card
4.2. At 24 hours after tMCAo (pronounced as “t-m-c-a-o”) and 2 hours after EB administration, sacrifice the animal with an isoflurane overdose in a small induction chamber.  Perfusion should begin immediately following sacrifice in order to minimize autolysis which begins in the absence of oxygen following death. 
4.2.1. MED:  Talent approaches the induction chamber with the mouse.
4.2.2. MED-over the shoulder:  Talent places the mouse into the chamber and fits with nose cone (if necessary).
4.3. Quickly secure the animal on a Styrofoam platform with forearms pinned through the paws.  Cut a lateral incision through the abdominal wall from the midline just below the ribcage. Carefully cut through the diaphragm to expose the heart.
4.3.1. CU:  Animal as talent secures to a Styrofoam platform with forearms pinned through the paws.
4.3.2. ECU:  Animal as talent cuts a lateral incision through the abdominal wall from the midline just before the ribcage.  Talent then carefully cuts through the diaphragm to expose the heart.
4.4. Start the perfusion pump at a flow rate of 5 milliliters per minute with a 60 cc syringe filled with ice cold 0.01 Molar phosphate buffered saline, or PBS, connected to a 27-gauge winged infusion needle. 
4.4.1. MED:  Talent starts the perfusion pump at 5 ml/min with a 60 cc syringe filled with ice cold PBS and connected to a 27-gauge winged infusion needle.
4.5. Place the tip of the needle about 0.5 centimeters into the left ventricle of the heart and cut the right atrium.  Progressively diluted venous blood should flow out of the atrium during the perfusion until venous blood appears colorless.  Transcardially perfuse 30 milliliters of 0.01 Molar PBS through the heart. 
4.5.1. ECU:  Talent places the tip of the needle about 0.5 cm into the left ventricle of the heart and cuts the right atrium.  
4.5.2. CU:  Mouse heart as the venous blood flows out until it appears colorless.  
4.5.3. MED-over the shoulder:  Talent then transcardially perfuses 30 mL of 0.01M PBS through the heart.
4.6. Next, add 5 milliliters of TTC solution into transparent 20-scintillation bottles. 
4.6.1. MED:  Talent adds 5 mL of TTC solution into transparent 20-scintillation bottles.  TEXT overlay:  see text for TTC solution preparation
4.7. Immediately following perfusion, decapitate the animals and dissect out the brains using small scissors and a spatula if necessary. 
4.7.1. ECU:  Talent dissects out the brains using small scissors and a spatula. cuts open the skull with small scissors, uses the spatula to gently move the brain away from the skull, and pries back the skull with the scissors. 
4.7.2. MED or MED-over the shoulder:  Talent examines the brains and excludes those that underwent subarachnoid hemorrhage at the Circle of Willis. scoops the brain into her hand with the spatula. 
4.8. Check that the hemisphere contralateral (pronounced as “con-truh-lat-er-uh l”) to the occluded middle cerebral artery appears pale, without noticeable EB leakage or edema. 
4.8.1. CU:  Talent points out the hemisphere contralateral to the occluded middle cerebral artery to show it appears pale.
4.9. Next, pour PBS into an acrylic brain matrix designed to make 1.0-millimeter thick coronal sections of a mouse brain.  Place the brain, dorsal side up, into the matrix and immediately pour PBS over the brain.  Keep the brain moist. 
4.9.1. MED-over the shoulder: Talent pours PBS into an acrylic brain matrix.
4.9.2. CU: Matrix as talent places the brain dorsal side up there and pours PBS over it.
4.10. Remove the olfactory bulbs by inserting a stainless steel 0.21-millimeter thick blade into the second slot from the rostral side of the matrix.  Then, remove the cerebellum by inserting a blade in the fourth slot from the caudal side of the matrix.
4.10.1. MED-over the shoulder:  Talent inserts a stainless steel 0.21-mL thick blade into the second slot from the rostral side of the matrix.  Match/continue action in next shot.
4.10.2. CU:  Matrix as talent inserts a stainless steel 0.21-mL thick blade into the second slot from the rostral side of the matrix.  
4.10.3. ECU:  Matrix as talent removes the cerebellum by inserting a blade in the fourth slot from the caudal side of the matrix.
4.11. Insert a blade into the middle slot of the remaining slots in the matrix.  Then, insert the remaining blades, evenly bisecting the remaining tissue to ensure the most even distribution of tissue during the slicing.  Once all blades have been inserted, add 1 to 2 drops of PBS to the brain to moisten it. 
4.11.1. CU:  Matrix as talent inserts a blade into the middle slot of the remaining slots.  Then talent inserts the remaining blades, evenly bisecting the remaining tissue to ensure the most even distribution of tissue during the slicing.
4.11.2. MED-over the shoulder:  Talent adds 1-2 drops of PBS to the brain to moisten it. 
4.12. Next, remove the blades one at a time from the matrix beginning with the rostral region.  Keep the first 7 slices for TTC analysis after tMCAo.  Use a small spatula to carefully transfer the slices from the blade to the TTC-filled vial. 
4.12.1. CU:  Matrix as talent removes the blades one at a time from the matrix beginning with the rostral region.
4.12.2. MED-over the shoulder:  Talent uses a small spatula to carefully transfer the 7 slices from the blade to the TTC-filled vial.
4.13. After all sections are in the vial, cap it and place it in a warm water bath until the sections turn pink.  Gently turn the bottle in the bath if necessary to avoid section overlap, which could lead to uneven staining.  Then dispose of the TTC and pour a 4% paraformaldehyde (pronounced as “par-uh-fawr-mal-duh-hahyd”) solution into the vial to cover brain sections. This terminates the TTC chemical reaction. 
4.13.1. MED:  Talent places the capped vials into the warm water bath.
4.13.2. CU:  Bottle as talent gently turns in the bath.
4.13.3. MED-over the shoulder:  Talent disposes of the TTC and pours 4% paraformaldehyde solution into the vial to cover brain sections.
4.14. Immediately arrange the sections on a clean 1 by 3 inch glass slide and orient the sections from rostral to caudal. Please only use the final shot for the close-up of the arrangement as it’s the only shot in which the brains are properly oriented.
4.14.1. CU:  Sections as talent arranges them on a clean 1x3 inch glass slide and orients them from rostral to caudal.
4.15. When the sections are arranged on the slide, scan the slide using a standard scanner.  Set the resolution at a minimum of 600 dpi for image analysis.  Be sure to include the name of the animal and a metric ruler in the scanned image.  Finally, flip over the slide and scan the back side to ensure all data is collected. 
4.15.1. MED:  Talent places the slide with sections onto the standard scanner.
4.15.2. MED-over the shoulder:  Talent sets the resolution to 600 dpi and enters the name of the animal and starts the scan (including a metric ruler)
4.15.3. CU:  Slide as talent flips over to scan the back side.
5. Results: RHP reduces infarct volumes and blood-brain barrier (BBB) disruption
5.1. RHP reduces infarct volumes by 46% compared to control mice… but has no effect on hemispheric swelling derived from the TTC data. 
5.1.1. LAB MEDIA:  JoVe_Fig2_A.  Editors, please highlight the column to the right as “RHP reduces infarct volumes by 46%” is narrated.
5.1.2. LAB MEDIA:  JoVe_Fig2_B.  Editors, please transition to this figure as “but has no effect on hemispheric swelling derived from the TTC data” is narrated.
5.2. In the same animals, RHP reduces blood-brain barrier disruption as defined by Evans Blue leak normalized to the contralateral hemisphere. 
5.2.1. LAB MEDIA:  JoVe_Fig2_C.  Editors, please highlight the column to the right as “RHP reduces blood-brain barrier disruption as defined by Evans Blue leak normalized to the contralateral hemisphere” is narrated.
5.3. Representative TTC stains from both RHP-treated… and 21% oxygen-exposed control mice are shown with corresponding infarct volumes and Evans Blue leak listed below each sample.  Here, ipsilateral (pronounced as “ip-suh-lat-er-uh l”) is the ischemic hemisphere of the brain and contralateral is the unaffected side of the brain. 
5.3.1. LAB MEDIA:  JoVe_Fig2_D.  Editors, please highlight the two samples labeled “RHP” as “RHP-treated” is narrated.  Then highlight the two samples labeled “21%” as “21% oxygen-exposed control mice” is narrated.  
6. Conclusion (said by authors on camera)
6.1. Uma Selvaraj: While attempting this procedure, it’s important to remember to inject Evans Blue 22 hours after reperfusion and allow it to circulate for 2 hours before animal sacrifice. 
6.1.1. MED:  Uma speaks toward camera, interview style.
6.2. Ann Stowe:  After its development, this technique paved the way for investigators in the field of preclinical stroke research to explore mechanisms of long-term endogenous protection from stroke in mice.

6.2.1. MED:  Ann speaks toward camera, interview style.
6.3. Katie Poinsatte: After watching this video, you should have a good understanding of how to measure the neuroprotective effect of repetitive hypoxia preconditioning through dual quantification of blood brain barrier integrity and infarct volume.
6.3.1. MED:  Katie speaks toward camera, interview style.
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.
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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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


