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Title: Measuring Local Anaphylaxis in Mice
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) YES
 (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: LEICA SD6
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) NO 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. 1.3, 1.6, 2.4, 2.7, 2.9, 2.11
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number. 2.4 (practice)
E.  Will the filming need to take place in multiple locations? (Y/N) NO
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
The overall goal of this procedure is to measure changes in vascular permeability to quantify localized allergic responses. (Intro) This is accomplished by first sensitizing the animals to an allergen, such as ovalbumin. (P1) The second step is to challenge the ears with an intradermal injection of the allergen. (P2) Then, Evan’s blue dye is injected into the tail vein. (P3)  The final step is to extract the dye from the challenged ears by incubating them overnight in formamide. (P4)  Ultimately, spectrophotometry is used to quantify the amount of dye that entered the ear. (P5)
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Video editor:
The images are taken from a PPTX file.  
The pipetter, the tubes and the scissors that to replaced with our art as those images were taken from the web.  The mouse and other objects were provided by the lab.

P1 – (slide 1) Animate the syringe, loaded with fluid, giving an injection into the mouse, around where its anus would be, below the tail right at the body (technically in the peritoneum).

P2 – (slide 2) As P1, only the injection is given into the ears.  Both ears get an injection, but two different syringes are used and the labels (PBS and OVA) should be applied with each injection.

P3 – (slide 3) Like P1, only now we have a heat lamp over the tail and the injection is given more or less into the middle part of the tail near the body.

P4 – (slide 4 and 5) the scissors are animated clipping the ears off the mouse and each ear should fall into a small tube.  The mouse head is faded out.  Then fade on the grey rack and thermometer on the next slide and animate the tubes entering two of the holes on the rack.  The caps should still show on the tubes.

P5 – (slide 6) Animate the two tube and a new blank tube emerging from the grey rack, which is faded out with the thermometer.  Then have the pipetter take a blue sample from one tube, then fade on the top tray, and have the pipetter deposit the blue into one hole.  Then, just fade replace the empty tray into the completed tray (shown below the empty tray in the slide). 
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Holly Evans: The main advantage of this technique over existing methods is that dye extravasation is measured by spectrophotometry. This means that the assay is not easily subjected to observer bias.   

1.2. Kristin Killoran: Generally, individuals new to this method will struggle because intradermal and tail vein injections are technically challenging and require a lot of practice to achieve proficiency.

Protocol (read by voice talent at JoVE):

1.3. EXTRA TITLE CARD: All experiments were performed under protocols approved by the Uniformed Services University Institutional Animal Care and Use Committee.
2. Sensitizing the Mice
2.1. Begin with bringing an aliquot of OVA stock solution to room temperature for use.
2.1.1. WIDFOL: talent unloads OVA from refrigeration and puts it onto bench to thaw/warm 
2.2. When at room temperature, dilute the OVA stock to a 1 milligram per milliliter concentration in 1X PBS.  Use a five milliliter polystyrene, round-bottomed tube.

2.2.1. MED: takes aliquot of OVA and adds to tube

2.2.2. MED: takes aliquot of 1X PBS and adds to tube, then mixes tube content
2.3. Vortex the tube at medium speed, and carefully add an equal volume of thoroughly homogenized Imject Alum (TEXT: 40 mg Imject Alum / ml) to the OVA solution, drop-wise.
2.3.1. MED: vortexing the tube Imject Alum until thoroughly homogenized
2.4.1 [moved] CU: taking aliquot of Alum, show that the solution is fully homogenized
2.3.2. MED: taking aliquot of Alum and adding a drop to tube, mixing, then adding another drop, then mixing Add alum to tube, one drop at a time
2.4. In parallel prepare a negative control solution of Alum mixed into PBS at a one-to-one ratio, using the same technique.
2.4.1. [moved] CU: taking aliquot of Alum, show that the solution is fully homogenized
2.4.2. MED: like 2.3.2, but adding to a second tube
2.5. Then, cap the tubes and secure them to the vortex.  Run the vortex at the lowest setting for half an hour, with the tubes attached.  

2.5.1. CU: securing the tube to the vortex, setting vortex on lowest speed

2.5.2. MED: starting vortex and a countdown timer

2.6. When the solutions are ready, immediately proceed with sensitizing the BALB/c mice.  Load the OVA-Alum mix into a one milliliter syringe.  Then, with a 27 Gauge needle, inject 100 microliters into the peritoneum of each mouse.
2.6.1. WID: returning to the bench, with mice in two cages
2.6.2. MED: loading OVA/Alum solution into syringe
2.6.3. CU/ECU: giving mouse injection into peritoneum, show speed and technique
2.7. Repeat this for the negative control mice using the Alum solution without OVA.
2.7.1. MED: loading PBS/Alum into syringe and giving injection into a different mouse form a different cage
2.8. Over the next three weeks, repeat this process for a total of three injections per mouse.   After the last injection, wait at least two weeks before performing the local anaphylaxis assay.
2.8.1. WID: talent strapping tubes to the vortex, starts vortex and timer and leaves scene
2.8.2. WID: talent returns to bench with mice and loads a syringe with one of tube from vortex 
2.8.3. MED: giving an injection to  a mouse, again, showing the technique but from a wider angle giving the opportunity to see how the mouse is manipulated
3. Local Anaphylaxis Assay

3.1. From frozen OVA stock, start with making a five milligram per milliliter working solution in PBS.  Vortex it briefly.
3.1.1. Reuse 2.1.1
3.1.2. Reuse 2.3.1
3.2. Using 5% isoflurane, anesthetize a sensitized mouse, and when it becomes immobile, dial down the isoflurane to 3%.   
3.2.1. WID: arriving to bench with mice, loads a mouse into anesthesia chamber

3.2.2. CU: dialing down gas from 5% to 3%

3.3. Now, load a 3/10 insulin syringe with 10 microliters of the OVA preparation and cap it with a 31 Gauge needle, and load a second syringe with 10 microliters of 1 X PBS. 
3.3.1. MED: loading OVA syringe

3.3.2. MED: loading PBS syringe

3.4. Next, wrap a 15 milliliter conical tube with transparent adhesive tape, sticky side out.

3.4.1. CU: wrapping tape, sticky out, around 15-ml tube

3.5. Under a dissecting microscope, secure the dorsal side of the left ear of an anesthetized mouse to the tube.

3.5.1. WID: talent placing mouse under scope

3.5.2. SCOPE: securing the dorsal side of the right left ear

3.6. Insert the needle of the PBS syringe bevel side up, between the two leaves of the ear, and slowly inject the full 10 microliters.  Avoid hitting blood vessels. A successful injection will result in an obvious intradermal bleb.
3.6.1. MED: preparing to inject mouse under scope

3.6.2. SCOPE: giving the injection into the ear – a bleb must form

3.7. Kristin Killoran: It is critical to inject the entire volume into the ear. If any liquid leaks out of the injection site, the animal cannot be used in the analysis.  Also, if the needle goes through the ear completely or scratches the surface of the ear, the assay is invalid because these trauma will confound the results.

3.7.1. MED/WID: interview shot with Kristin at the scope 

3.8. Into the right ear, use the same method to inject the OVA.

3.8.1. SCOPE: repeating injection technique into left right ear
3.8.2. [added] Start timer for 3 minutes

3.9. During the 3 minute period, transfer the mouse to a restrainer and place it under a heat lamp.
3.9.1. MED: moving mouse into restrainer, under heat lamp (positioned at distance from mouse)

3.10. After three minutes, position the tail directly under a heat lamp for a minute to dilate the blood vessels. 
3.10.1. MED: reconfiguring the lamp to heat the tail

3.10.2. CU: tail under more direct heat

3.11. Then, slowly inject 200 microliters of 0.5% Evans Blue dye into the tail vein, using a 27 Gauge needle.  Rapid injection can be damaging.  If the vessel gets destroyed before all the dye is injected, continue injecting on the opposite side of the tail.

3.11.1. CU: drawing up blue dye into syringe

3.11.2. MED: preparing to inject the tail, e.g. attaching needle, getting into position 

3.11.3. CU: injecting the dye, slowly

3.12. Now wait ten minutes and then euthanize the mouse.

3.12.1. MED: talent sets a timer to countdown ten minutes, then walk away

3.13. Next, use forceps and scissors to remove the ears. Grab the ear edge with the forceps without putting pressure on the injection site. Then, cut close to, but not through, the cartilage ridge at the ear’s base. Collect as much tissue as possible.

3.13.1. MED: holding tools and preparing to cut off ear

3.13.2. ECU: gripping ear and cutting 

3.13.3. CU: removing ear from mouse, this should have plenty of tissue
3.14. Now, taking proper precautions, aliquot out 700 microliters of formamide for each ear into a microcentrifuge tube. Transfer an ear to each tube and incubate them overnight at 63 ºC in a dry heat block.  

3.14.1. WID: talent wearing goggles at hood, taking aliquot of formamide

3.14.2. MED: loading two tubes with formamide, then adding ears to tubes

3.14.3. CU: loading capped tubes with solution+ear into heat block, try to show the thermometer reading on the block (63ºC)

3.15. The next day most of the dye will be extracted, but the ears may appear slightly blue.

3.15.1. WID: talent arrives to heat block and removes a tube (this is the next day, so a new look for the talent would be nice)

3.15.2. CU: talent opens tube and using lifts out an ear to show its color of tube
3.16. Add 300 microliters of each sample, in duplicate, to a 96-well plate.  Avoid transferring any fur and do not form any bubbles.  For blanks, load two wells with 300 microliters of formamide. 

3.16.1. MED: taking a sample of solution from one tube and adding it to the 96-well plate

3.16.2. CU: taking 2nd sample, from same tube, showing detail of avoiding fur

3.16.3. CU: loading 2nd sample into plate, showing no bubbles formed in process

3.16.4. MED: taking aliquots of formamide and adding them to plate

3.17. Then, measure the absorbance at 620 nanometers.  Subtract the values from the background and analyze the results.

3.17.1. WID: talent with plate, arrives to plate reader, loads the plate in

3.17.2. MED: programming computer to measure absorbance at 620 nm [There are no screen shots for the computer. The videographer took a shot of the talent using the mouse and clicking on things on the computer screen.]
4. OVA Challenge Responses 
4.1. PBS sensitized animals did not react to the OVA challenge or PBS challenge, as expected.  Both ears remained white. 

4.1.1. LAB MEDIA: Fig 1A

4.2. The ear receiving the PBS challenge in OVA sensitized animals was either completely white or lightly blue, localized to the site of injection.  Whereas ears receiving the OVA challenge became progressively darker for 10 minutes after the dye was administered.

4.2.1. LAB MEDIA: Fig 1B  

4.3. The formamide-treated ear tissue of the PBS sensitized animals had negligible absorbance readings after both the PBS and OVA challenge.

4.3.1. LAB MEDIA: Fig 2A

4.4. Whereas for OVA sensitized animals, PBS injection generally resulted in a mean absorbance reading of 0.13.  Conversely, a 50 microgram OVA challenge resulted in a mean absorbance reading of 0.58.

4.4.1. LAB MEDIA: Fig 2B 

4.5. The amount of OVA used for the challenge can be adjusted, within limits.  For example, a 20 microgram OVA challenge resulted in a mean absorbance of 0.30, however a challenge of less than 20 micrograms did not give reliable results. 

4.5.1. LAB MEDIA: Fig 2C

5. Conclusion (said by authors on camera)
5.1. Holly Evans: Although it is challenging, once a person is proficient at the intradermal and intravenous injections the technique can be performed on one animal in about 15 minutes. 
5.2. Kristin: With two people working together, one performing the ear injections and the other performing the tail vein injections, the procedure can be performed on 10 animals in approximately an hour.
5.3. Holly: This assay is highly versatile, as it can be used to measure responses for both passive and active cutaneous anaphylaxis. Additionally, it can be used with a variety of different allergens.
5.4. Kristin: Don’t forget that Isoflurane can have negative effects on the human reproductive system. Only use it in a well-ventilated room and have a scavenging canister attached to the induction chamber to neutralize waste gas.  If you are pregnant while using isoflurane, wear a carbon filter mask to minimize exposure.
Authors: In probably writing a 100 protocols or more using this gas, you’re the first lab to discuss its hazards.  Thanks!  I hope you don’t mind both speaking the Conclusion section.  If we don’t go back and forth, we’ll have to nix most of it.

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, as well as an introduction to your videographer, closer to your filming date.
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