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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 3.1.-3.11.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.5. Insertion of the needle into the vein

E. Will the filming need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to minimize the stress of collecting blood from rats by sampling via the lateral tail vein. (Intro) This is accomplished by first restraining the rat and warming the tail. (P1) In the second step, a butterfly catheter is inserted into one of the dilated lateral tail veins, (P2) and then the blood is withdrawn. (P3) In the final step, the catheter is removed and the blood flow from the puncture site is stopped. (P4) Ultimately, sampling blood from the lateral tail vein causes minimal stress to the rat during blood collection, reducing the influence of the acute stress response on the composition of the blood. (P5)

No graphic submitted

(P1) Show graphic of rat, then have wrap appear around rat leaving tail sticking out (like 2.6.), then have beaker of water appear and dip tail into water

(P2) zoom into rat tail where at least one blue tail vein is visible, (see also 5161@5:03-5:10) then have butterfly catheter appear and insert into tail vein 
(P3) Blood entering top of catheter and moving down tubing into collection tube
(P4) Catheter leaving tail and piece of cotton appearing and pressing down onto hole in tail vein
(P5) Figure2.pdf: Please circle/otherwise indicate the “Baseline” data point
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Lee: The main advantages of this technique over existing methods, like tail tip amputation, are that sampling from the lateral tail vein is far less distressing to the animal and that it allows repeated within-subject sampling.   

1.2. Ki Goosens: The procedure will be demonstrated by two members of my laboratory: Graham Lee, a postdoc, and Elia Harmatz, a technician. 
1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
2. Preparation
2.1. Before beginning the procedure, place a shielded needle into a tube containing 500 microliters of heparin [2.1.1.-WIDE] and aspirate and expel the heparin through the needle several times to coat the syringe and catheter [2.1.2.-CU].

2.1.1. *Film as written

2.1.2. Few seconds heparin being aspirated/expelled through needle, with heparin container label visible in frame if possible (duplicated in 2.3-2.4.2)
2.2. To start, attach a butterfly catheter to the syringe, keeping the syringe shield over the needle to protect the tip [2.2.1.-CU].

2.2.1. Catheter being attached to syringe, with syringe shield visible in frame
2.3. Then withdraw a volume of heparin slightly greater than the volume of blood that will be collected [2.3.1.-CU], detach the syringe [2.3.2.-CU], and fill the syringe with air [2.3.3.-CU]. 
2.3.1. *Film as written
2.3.2. *Film as written
2.3.3. *Fillm as written
2.4. Re-attach the syringe to the catheter [2.4.1.-MED] and expel all but trace amounts of the heparin solution from the tubing, needle, and syringe [2.4.2.-MED].
2.4.1. *Film as written
2.4.2. Few seconds air being expelled from syringe/catheter
2.5. Then place the catheter and syringe on a sterile surface [2.5.1.-MED].
2.5.1. *Film as written
2.6. Now quickly secure the rat in a clean cloth [2.6.1.-MED], taking care that the fore- and hindpaws are in a comfortable position [2.6.2.-CU] and that the breathing is unrestricted [2.6.3.-CU].
2.6.1. Few seconds Talent(s) securing rat
2.6.2. Shot of rat such that fore- and hindpaws are visible
2.6.3. Shot of unrestricted breathing (Videographer: Can skip this shot if it’s not feasible/appropriate) (Video Editor: Can skip this shot if it’s not appropriate)
2.7. Secure the wrap with hook and loop tape [2.7.1.-CU-TXT]. Then, on a solid work surface, have an assistant gently and firmly restrain the rat by the abdomen and the base of the tail [2.7.2.-CU] with the tail hanging off the edge of the counter [2.7.3.-CU].
2.7.1. *Film as written (TEXT: Caution: Do not constrict external genitalia)

2.7.2. *Film as written

2.7.3. Shot of tail hanging off edge of counter (Videographer: Can skip shot if redundant after 2.7.2.)
3. Blood sampling
3.1. To obtain the blood sample, next dilate the tail blood vessels in 42°C water for 40-50 seconds [3.1.1.-WIDE].
3.1.1. Talent dipping tail into water
3.2. Then dry the tail with a paper towel [3.2.1.-MED] and rotate the whole body with the tail [3.2.2.-CU] to locate either the right or left tail vein lateral to the artery for bleeding [3.2.3.-CU/ECU].

3.2.1. *Film as written

3.2.2. *Film as written

3.2.3. Shot of one vein

3.3. Target a section of the vein in the lower portion of the tail [3.3.1.-CU] and wipe the area with a 2% chlorhexidine antiseptic solution [3.3.2.-CU].
3.3.1. Target portion being selected (Videographer: Combine 3.3.1. and 3.3.2. as appropriate)

3.3.2. Few seconds tail being wiped (Videographer: Combine 3.3.1. and 3.3.2. as appropriate)

3.4. Next, withdraw the plunger of the syringe from zero to approximately 50 microliters to create negative pressure in the syringe [3.4.1.-CU] and grasp the tail gently and firmly near the tip to keep the tail straight during the sample collection [3.4.2.-CU-TXT].
3.4.1. Shot of plunger being pulled back to 50 microliters

3.4.2. TEXT: Caution: Overly tight grip occludes blood flow

3.5. Now slowly insert the catheter into the vein at a shallow angle approximately 5 cm from the tip of the tail [3.5.1.-CU]. When the vein is penetrated, blood will flow into the catheter [3.5.2.-CU].
3.5.1. Videographer: Combine 3.5.1. and 3.5.2. as appropriate 
3.5.2. Videographer: Combine 3.5.1. and 3.5.2. as appropriate 
3.6. Slowly withdraw the plunger of the syringe to collect the desired volume at a steady rate of ~20 microliters per second [3.6.1.-CU].

3.6.1. *Film as written

3.7. To facilitate the blood flow, run a finger along the length of the vein from the base towards the tip of the tail while remaining more than 2 cm from the tip of the inserted needle to ‘milk’ the blood [3.7.1.-CU].
3.7.1. Few seconds tail being milked

3.8. If blood cannot be successfully collected from the initial site of catheter penetration, re-insert the needle further up the vein [3.8.1.-CU-TXT].
3.8.1. Talent’s finger moving from injection site to area further up vein where needle could be re-inserted (TEXT: Caution: Avoid additional penetrations if possible)

3.9. When an adequate sample volume has been collected [3.10.1.-CU-TXT], disconnect and reconnect the catheter to release the pressure in the syringe [3.10.2.-CU].

3.9.1. Shot of adequate sample volume in collection tube (TEXT: Collect max vol according to Institutional Guidelines) 

3.9.2. *Film as written

3.10. Then withdraw the needle from the vein [3.11.2.-CU], and briefly apply pressure to the insertion site to stop the bleeding [3.11.3.-CU].

3.10.1. *Film as written

3.10.2. *Film as written

3.10.3. *Film as written 
3.11. When the bleeding has stopped, wipe the area with antiseptic solution [3.12.1.-CU] and return the animal to its home cage [3.12.2.-MED-TXT].

3.11.1. *Film as written

3.11.2. TEXT: Euthanize rats w/ tail vein collapse

4. Blood sample processing
4.1. To process the blood sample, aspirate the air to ensure that no blood remains inside the catheter needle [4.1.1.-WIDE], and use scissors to cut the catheter tubing just above the needle [4.1.2.-CU].
4.1.1. Few seconds Talent aspirating air

4.1.2. *Film as written

4.2. Remove the needle [4.2.1.-CU-TXT]. Then, collect the blood plasma, and expel the blood into 1.5 ml microcentrifuge tubes containing EDTA as an anticoagulant [4.2.2.-CU-TXT].

4.2.1. TEXT: Needle may cause hemolysis

4.2.2. Blood being expelled into microcentrifuge tube, with EDTA container label visible in frame if possible (TEXT: See text for all reagent preparation details)

4.3. Place the samples on ice [4.3.1.-MED]. Within 10 minute of collection, spin down the whole blood [4.3.2.-MED] and elute the plasma, taking care not to disturb the red and white blood cell layers [4.3.3.-CU]. 
4.3.1. *Film as written

4.3.2. Talent placing tube(s) into centrifuge (TEXT: 10 min, 2100 x g, 4°C)
4.3.3. Shot of layers, then few seconds plasma being eluted (Video Editor: if possible/appropriate, please indicate the red and white blood cell layers when mentioned)
4.4. To collect the blood serum, place the blood in microcentrifuge tubes without an anti-coagulant at room temperature for up to 30 minutes [4.4.1.-MED].
4.4.1. Talent placing tubes at RT 
4.5. Then, after the blood has clotted, spin the collection tubes in a refrigerated centrifuge [4.5.1.-CU-TXT] and elute the serum [4.5.2.-CU].

4.5.1. Tube(s) being placed into centrifuge (TEXT: 10 min, 2000 x g, 4°C)

4.5.2. *Film as written

4.6. Both types of samples can then be used immediately [4.6.1.-MED] or stored at -80°C for up to one year [4.6.2.-MED].
4.6.1. Talent at bench with blood sample(s) visible in frame, while pipetting sample into another tube or while opening an ELISA kit or other appropriate representative “using samples immediately” shot
4.6.2. Talent placing tube(s) into -80°C storage
5. Results: Representative blood tail vein sampling data
5.1. Blood plasma collected from the lateral tail vein as demonstrated gives a plasma sample that is translucent and pale yellow in appearance [5.1.1.-LM]. If hemolysis has occurred, a red tint will be imparted to the plasma [5.1.2.-LM]. 
5.1.1. Figure1.pdf Authors: please re-submit figure 1 without the “A” and “B” labels and arrowheads as an .ai, .tif, or .psd file: Please indicate/highlight right tube
5.1.2. Figure1.pdf: Please indicate/highlight left tube
5.2. An acute stress response can rapidly alter the composition of a blood sample. For example, the circulating corticosterone concentration markedly increases within 10 minutes of exposure to a stressor, as in this representative experiment [5.2.1.-LM]. Importantly, however, the low basal level of corticosterone obtained by this method prior to stressor exposure reveals that the sampling procedure itself is not a significant source of stress [5.2.2.-LM].
5.2.1. Figure2.pdf: Please circle/otherwise indicate “10 m Post-FC” data point and/or add/indicate asterisk 
5.2.2. Figure2.pdf: Please circle/otherwise indicate “Baseline” data point
6. Conclusion (said by authors on camera)
6.1. Graham Lee: We suggest that you practice this procedure on anesthetized animals until you have mastered the needle insertion and blood collection. Then, once mastered, the technique can be completed in 5 minutes if it is performed properly.

6.2. Ki Goosens: While performing this procedure, it’s important to remember to minimize any potential sources of stress, such as ambient noise, and to complete the procedure as rapidly as possible.
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.  

Authors: Please provide Figure 1 without the “A” and “B” texts and the arrowheads
Figure2.pdf
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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