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A. Microscopy: Does your protocol involve video microscopy? Y, Authors: please list the make and model of your microscope here
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
3.4., 3.6. 4.2., 4.3., 4.5., 5.6., 5.10.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.4., 3.6.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Suin Cho: This method can help answer key questions in the neuroscience and traditional herbal medicine research fields about screening for neuroprotective natural compounds relevant to the rodent stroke model. 

1.2. Suin Cho: The main advantage of this technique is that the high reproducibility of the infarction volume is in accordance with ischemic time windows.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Minji Lee: Visual demonstration of this method is critical, as it is difficult to insert a very thin filament into the origin of middle cerebral artery, even using a stereomicroscope.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Suin Cho: Demonstrating the procedure will be Se-Eun Lee, a graduate school student studying in my laboratory. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal subjects have been approved by the Pusan National University Institutional Animal Care and Use Committee (PNU-IACUC).

Protocol: (read by voice talent at JoVE)
2. Glycyrrhizae Radix et Rhizome (GR) Methanol Extract (GRex) Preparation 
2.1. To prepare the Glycyrrhizae Radix et Rhizome extract, or GRex (G-rex), first add 200 grams of Glycyrrhizae Radix et Rhizome, or GR (G-R), to 2 liters of methanol for a 5-day incubation at room temperature [1-WIDE].
2.1.1. Talent adding GR to methanol, with stock GR and methanol containers visible in frame
2.2. At the end of the incubation, strain the solution through 0.26-mm thick filter paper with a 5-micrometer pore size [1-MED].
2.2.1. Talent adding solution to filter paper

2.2.2. Filtrate being discarded, with residue on filter paper visible in frame as possible

2.3. Add the GR residue to 1 liter of fresh methanol [1-MED] and filter the solution again [2-CU].

2.3.1. Talent adding residue to methanol, with stock methanol container visible in frame

2.3.2. Residue being filtered

2.4. Combine the two filtrates [1-MED] and strain them through a new piece of filter paper [2-CU].
2.4.1. Talent adding filtrate into container
2.4.2. Filtrates being strainer
2.5. Then concentrate the extract under vacuum [1-MED] before freeze-drying to produce GRex [2-CU].
2.5.1. Talent placing container under vacuum
2.5.2. Residue being freeze dried
2.6. To prepare the GRex for administration, dissolve the freeze-dried product in dimethyl sulfoxide [1-MED] and dilute the mixture with 0.9% physiological saline [2-CU].

2.6.1. Talent adding GRex to DMSO, with stock DMSO container visible in frame

2.6.2. Saline being added to saline, with saline container visible in frame

2.7. Then filter the solution through a 0.45-micrometer syringe filter [1-MED] and adjust the final concentration of DMSO to less than 5% [2-CU].
2.7.1. Talent depressing plunger to filter product through syringe

2.7.2. Concentration being adjusted, with saline container label visible in frame
3. Mouse Middle Cerebral Artery Occlusion (MCAO) Model
3.1. To set up a mouse middle cerebral artery occlusion model, or MCAO (M-C-A-O), confirm a lack of response to tail stimulus in an anesthetized, 6-week-old, 22-25-gram, male C57BL/6 mouse [1-WIDE-TXT] and place the mouse on a 36.5 °C-body temperature-holding blanket connected to a thermometer [2-MED].

3.1.1. Talent pinching tail (TEXT: Anesthesia: 2% isoflurane) (Videographer: More Talent than mouse in shot)
3.1.2. Talent placing mouse onto blanket (Videographer: More Talent than mouse in shot)

3.2. After removing all of the hair from the chest and neck of the mouse by shaving and depilatory cream [1-CU], place the mouse under a stereomicroscope [2-MED] and make a 2-cm skin incision in the center of the neck [3-SCOPE].

3.2.1. Cream being applied to shaved skin

3.2.2. Talent placing mouse under microscope

3.2.3. Incision being made 
3.3. Carefully isolate the left common carotid artery, external carotid artery, and the branch of the internal carotid artery from the surrounding connective tissues [1-SCOPE] and use a 4-0 silk suture to ligate the external carotid artery and the common carotid artery with a half hitch knot to temporarily block the blood flow into the internal carotid artery [2-SCOPE].
3.3.1. Vessels being isolated

3.3.2. Suture being placed 
3.4. Insert an 0.1-0.12-mm thick, 11-mm long, silicon-coated 8-0 monofilament 4-0 silk suture through the internal carotid artery to the origin of the left middle cerebral artery [1-SCOPE] and use a laser Doppler flowmeter to measure the decrease in relative cerebral blood flow artery [2-CU-TXT].
3.4.1. Suture being inserted

3.4.2. Flowmeter being placed/blood flow being measured (TEXT: MCAO confirmed when rCBF maintained at <20% resting condition values)

3.5. Fix the inserted filament to the blood vessel for 2 hours while the cerebral artery is occluded [1-SCOPE].

3.5.1. Filament being fixed

3.6. At the end of the occlusion period, carefully withdraw the filament to restore the blood flow for 22 hours of reperfusion [1-SCOPE] and use 3-0 silk sutures to suture the skin in 5 places with two half hitches knots [2-CU-TXT].

3.6.1. Filament being withdrawn

3.6.2. Skin being sutured, with other sutures visible in frame as possible (TEXT: Repeat for each mouse)
3.7. Then return the mouse to its cage for anesthetic recovery [1-MED-TXT].
3.7.1. Talent placing mouse into cage (TEXT: See text for normal/sham group operation details)

3.8. One hour after the end of reperfusion, administer 300 mg/kg bodyweight GRex to the experimental animals only by oral gavage [1-CU-TXT].

3.8.1. Grex being administered (TEXT: i.e. do not administer to sham-operated or control untreated mouse groups)
4. Measurement of Volume of Damaged Brain Tissue 
4.1. Twenty-four hours after the onset of MCAO, make an incision in the midline skin of the head of each experimental animal [1-WIDE-TXT] and break the parietal bones with angled forceps while peeling off the dura mater [2-CU].
4.1.1. Talent making incision (TEXT: Euthanasia: CO2 asphyxiation)

4.1.2. Bones being broken, dura mater being peeled
4.2. Carefully isolate the brain from the skull [1-CU] and use a mouse brain matrix to cut the excised tissue into 1-mm thick sections [2-CU].
4.2.1. Brain being isolated

4.2.2. Section(s) being made
4.3. Stain the sections for 17 minutes in 2% TTC solution according to standard protocols [1-MED-over the shoulder-TXT] and fix the sections in 10% formalin for at least 2 hours [2-CU] before imaging the samples with a digital camera [3-MED].
4.3.1. Talent adding TTC to section (TEXT: TTC = 2,3,5-triphenyltetrazolium chloride) 
4.3.2. Formalin being added to sections, with stock formalin container visible in frame

4.3.3. Talent photographing section(s)

4.4. Then analyze and quantify the cerebral infarct area of each section using ImageJ [1-MED-over the shoulder].
4.4.1. Talent at computer, analyzing section, with monitor visible in frame
5. Hematoxylin and Eosin (H&E) and Cresyl Violet Staining 
5.1. At the appropriate experimental time point post MCAO, perfuse each euthanized experimental animal transcardially with 10 mL of PBS [1-WIDE] followed by 10 mL of 4% paraformaldehyde [2-CU].
5.1.1. Talent perfusing with PBS (Videographer: More Talent than mouse in shot)

5.1.2. Heart being perfused with PFA

5.2. After isolating the brains as just demonstrated [1-MED], immerse the harvested organs in 10 mL of 30% sucrose overnight [2-CU].
5.2.1. Talent placing brain into dish (Videographer: No mouse in shot)

5.2.2. Brain being placed into sucrose, with stock 30% sucrose container label visible in frame

5.3. The next morning, embed the brain tissue samples in optimal cutting temperature compound [1-MED] and slice the tissues coronally into 15-micrometer-thick sections on a cryostat [2-MED-over the shoulder].
5.3.1. Talent adding brain to OCT

5.3.2. Talent making section(s)

5.4. Mount the sections on glass slides [1-CU] and submerge the sections in 80% ethanol for 1 minute [2-MED]. 
5.4.1. Section being captured on slide

5.4.2. Talent adding slide(s) to ethanol, with stock ethanol container in frame

5.5. For H&E staining, label the samples with hematoxylin solution for 5 minutes [1-CU] followed by two dips in 1% acid alcohol [2-MED].

5.5.1. Hematoxylin being added to slide(s), with hematoxylin container label visible in frame
5.5.2. Talent dipping slide in acid alcohol 

5.6. Next, immerse the slides in saturated lithium carbonate solution for 30 seconds [1-CU], followed a 30-second wash in tap water [2-MED] and 30-seconds of counterstaining with eosin solution [3-CU].
5.6.1. Slides being placed into saturated lithium carbonate solution, with stock saturated lithium carbonate solution container label visible in frame
5.6.2. Talent washing slide(s) in tap water/Talent placing slide(s) in tap water

5.6.3. Eosin being added to slide/slide being added to eosin, with stock eosin container label visible in frame

5.7. Remove the excess eosin solution with a tap water wash [1-MED] and dehydrate the slides with 1-minute ascending immersions in 95 and 100% ethanol [2-CU].

5.7.1. Talent washing slide(s)

5.7.2. Slide being added to 95% ethanol, with 100% container visible in frame

5.8. Then air-dry the slides [1-MED], clear them in xylene for at least 10 minutes [2-CU], and mount the coverslips with mounting medium [3-CU].
5.8.1. Talent placing slides to dry

5.8.2. Slide(s) being placed into xylene, with stock xylene container label visible in frame

5.8.3. Coverslip being placed onto slide, with stock mounting medium container label visible in frame
5.9. For cresyl violet staining, place the 80% ethanol-treated slides on a slide warmer for at least 1 hour [1-MED] followed by immersion in 50% ethanol diluted with chloroform overnight [2-CU].
5.9.1. Talent placing slide(s) onto slide warmer

5.9.2. Slide(s) being placed into ethanol diluted with chloroform
5.10. The next morning, stain the slides with 0.1% cresyl violet for 10 minutes in a 40 °C dry oven [1-MED-over the shoulder] followed by a dehydration in 95% ethanol for 30 minutes [2-CU] and two 5-minute 100% ethanol immersions [3-MED].
5.10.1.  Talent placing slide(s) into oven

5.10.2.  Slide(s) being placed into 95% ethanol, with stock ethanol container visible in frame

5.10.3.  Talent placing slide(s) into 100% ethanol, with stock ethanol container visible in frame

5.11. Next, clear the slides with two, 5-minute xylene immersions [1-CU] followed by air drying [2-MED].
5.11.1.  Talent placing slide(s) into xylene, with xylene container label visible in frame

5.11.2.  Talent placing slide(s) to dry

5.12. Then mount the slides with mounting medium for visualization by light microscopy [1-MED-TXT].

5.12.1.  Talent placing coverslip onto slide (TEXT: See text for statistical analysis details)
6. Results: Representative GRex Treatment Effects on MCAO-Injured Mice 
6.1. In sham-operated, normal groups, no cerebral infarct is observed [1-LM], whereas in control, untreated MCAO animals, a relatively wide range of damaged areas is observed [2-LM].
6.1.1. Fig 2.TIF: JoVE Video Editor: please emphasize left column of images and lack of minus minus data bar
6.1.2. Fig 2.TIF: JoVE Video Editor: please emphasize middle column of images and plus minus data bar

6.2. In 300 mg/kg GRex-treated, MCAO model mice, a statistically significant reduction in damaged tissue is observed [1-LM].
6.2.1. Fig 2.TIF: JoVE Video Editor: please emphasize right column of images and plus plus data bar
6.3. Histological analysis of the H&E and cresyl violet-stained [1-LM] tissue sections provides an index of cell survival [2-LM].
6.3.1. Fig 3.TIF: JoVE Video Editor: please show only images and emphasize pink images

6.3.2. Fig 3.TIF: JoVE Video Editor: please show only images and emphasize white/purple images

6.4. Indeed, H&E and cresyl violet staining intensities significantly decrease in the control untreated MCAO group [1-LM] relative to the sham-operated, normal group [2-LM].

6.4.1. Fig 3.TIF: JoVE Video Editor: please show only graphs and emphasize black data bars

6.4.2. Fig 3.TIF: JoVE Video Editor: please show only graphs and Video Editor: please emphasize white data bars

6.5. The GRex-treated animals, on the other hand, exhibit a greater histological integrity, implying less neuronal cell death, than both the control, untreated and sham-operated groups [1-LM], suggesting a potent neuroprotective effect of the extract against ischemia-reperfusion-induced brain injury [2-LM].
6.5.1. Fig 3.TIF: JoVE Video Editor: please show only graphs and emphasize diagonal line data bars

6.5.2. Fig 3.TIF: JoVE Video Editor: no animation
7. Conclusion (said by authors on camera):
7.1. Se-Eun Lee: While attempting this procedure, it’s important to remember to monitor the relative cerebral blood flow during the ischemic period and to conduct the surgical processes very carefully to minimize damage to the endothelial layers of the vessel.  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Fig 2.TIF
Fig 3.TIF

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 in the email accompanying the finalized script.
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