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A. Microscopy: Does your protocol involve video microscopy? Y, Seiler 202 ENT scope
B. Does your protocol include software usage? Y
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 from the protocol section below will viewers benefit most from having filmed?
2.4., 3.1., 3.6., 3.12. 

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.10.-3.12., 3.14., 3.15. Placing renal nerve on electrode and confirming quality of recording 
E. Will the filming need to take place in multiple locations? No

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

1.1. Anne Fink: This method can help answer key questions about the autonomic nervous system, particularly about the central nervous system mechanisms that regulate sympathetic outflow to the kidney.

1.2. Anne Fink: The main advantage of this technique is that it allows measurement of the impact that central nervous system manipulations have on renal sympathetic outflow to the kidney. 

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care Committee at the University of Illinois at Chicago.
Protocol: (read by voice talent at JoVE)
2. Femoral Artery Cannulation for Map Arterial Pressure (MAP) Monitoring
2.1. Before arterial cannulation, inspect the pressure-sensing catheter under high magnification [1-WIDE] to confirm that the catheter is free of bubbles and debris and has an intact meniscus between the fluid- and gel-filled components [2-SCOPE].
2.1.1. Talent inspecting catheter under high magnification Author note: 2.1 and 2.2 were filmed last but still belong in the beginning of the video. 
2.1.2. Shot of bubble-free catheter with intact meniscus (Video Editor: please indicate meniscus and/or fluid- and gel-filled components when mentioned as necessary/appropriate)

2.2. Prior to each implantation, refill the gel at the distal tip of the catheter [1-CU] and use a magnet to turn on the transmitter [2-MED-TXT].

2.2.1. Gel being refilled

2.2.2. Talent turning on transmitter (TEXT: Monitor BP during surgery to ensure perfect placement) 

2.3. Place a loose overhand half-knot in the proximal suture to briefly occlude the femoral artery [1-CU-TXT] and, holding the catheter introducer in the non-dominant hand [2-MED], use vessel cannulation forceps to grasp the tip of the cannula of the telemetry unit to avoid displacing the gel from the tip [3-CU].
2.3.1. Suture being placed/shot of suture (TEXT: See text for full rat anesthesia/preparation details) Author note: The suture was already in place when the shot began because I recommend having these arterial sutures already in place when the venous line was inserted. The reason for this is that the surgeon will not disrupt the venous line by inserting a new suture under the artery (which is immediately adjacent to the vein).
2.3.2. Talent picking up introducer Author note: To clarify, the introducer is a bent needle in this case. 
2.3.3. Cannula being grasped 

2.4. Use a bent 22-gauge needle tip to puncture a hole in the artery [1-ECU] and insert the cannula into the artery as far as possible [2-CU].
2.4.1. Artery being punctured Author note: To clarify, the bent 22-gauge needle tip is the same thing as the introducer in 2.3.2.
2.4.2. Cannula being inserted

2.5. Then secure the pressure catheter with the proximal and distal suture ties [1-CU] and tuck the body of the telemetry implant inside the flank adjacent to the incision [2-ECU].
2.5.1. Suture being tied/catheter being secured

2.5.2. Implant being inserted

2.5.3. Incision being sutured

3. Brain Access, Renal Sympathetic Nerve Isolation, and Recording Quality Assessment
3.1. For brain access, gently move the rat into the prone position in a stereotaxic surgery frame with the head between the ear bars [1-WIDE] and adjust the incisor bar to equalize the height of lambda and bregma [2-CU-TXT].

3.1.1. Talent placing rat into frame (Videographer: More Talent than rat in shot) Author note: We filmed 3.1 through 3.4.2 after the renal nerve surgery. The reason was that this step can cause bleeding, which we did not want to interfere with the renal nerve surgery. For experiments, the brain access can be obtained either before or after accessing the renal nerve, so the timing is appropriate in either place.
3.1.2. Incisor bar being adjusted (TEXT: Position depends on strain/weight/CNS target locations)

3.2. Next, make a 2-cm rostrocaudal incision through the midline of the scalp [1-CU] and use cotton-tipped applicators to firmly remove any connective tissue from the skull surface [2-ECU].
3.2.1. Incision being made

3.2.2. Tissue being removed

3.3. Apply hydrogen peroxide to the exposed skull to assist in visualizing the bregma, lambda, and midline sutures [1-CU].
3.3.1.  Hydrogen peroxide being applied
3.4. Using an atlas of the rat brain to guide targeting [1-MED], drill a burr hole osteotomy, sized for electrode access, through the skull [2-CU-TXT].
3.4.1. Talent looking at atlas, with atlas visible in frame Author note: The atlas is on the computer next to the surgery frame. The shot shows me looking at the atlas software.
3.4.2. Hole being drilled Author note: In the experiment that was filmed, there was too much bleeding around the Burr hole, so please cut out the section of filming where the brain access was bleeding.
3.5. Then insert a glass micropipette loaded with the appropriate test agents and dyes into the appropriate holder in the surgery frame [1-MED] and slowly lower the pipette into the burr hole [2-ECU-TXT].

3.5.1. Talent placing micropipette into holder 

3.5.2. Micropipette being lowered into burr hole (TEXT: See text for full downstream CNS manipulation details)

3.6. To isolate the renal sympathetic nerves, connect a wire renal sympathetic nerve activity, or RSNA, electrode to a 10X pre-amplifier and a microelectrode amplifier [1-MED] and make a scalpel incision extending from 4-5-cm below the ribs in the caudal direction, slightly lateral to the spine [2-CU].
3.6.1. Talent connecting electrode

3.6.2. Incision being made

3.7. Blunt dissect to visualize the paraspinal muscles [1-CU] and make a very superficial, 1-2-cm rostrocaudal incision where the fat meets the muscle [2-ECU].
3.7.1. Tissue being dissected/muscles being exposed

3.7.2. Incision being made
3.8. Using cotton-tipped applicators, spread the fat away from the muscle to visualize the kidney without entering the peritoneal space [1-CU] and use retractors to gently separate the kidney from the paraspinal muscles to visualize the renal artery and abdominal aorta [2-CU-TXT].
3.8.1. Fat being spread/kidney being exposed

3.8.2. Retractor(s) being placed (TEXT: Do not stretch vessels excessively/avoid damaging renal nerves)

3.9. Place a 2 x 2 inch-cotton gauze pad soaked in saline to protect the kidney from injury [1-ECU] and use high magnification to identify the renal nerves in the incision pocket [2-MED]. 
3.9.1. Gauze being placed

3.9.2. Talent arranging ENT scope over rat (Videographer: More Talent than rat in shot)

3.10. The nerve bundles are most easily visible in the right angle formed by the aorta and the renal artery, closely following the renal artery from the aorta to the kidneys [1-SCOPE].
3.10.1. Shot of nerve bundles (Video Editor: please emphasize nerve bundles if possible/necessary)
3.11. Then use micro-dissecting tweezers to gently dissect a segment of the nerve bundle to be placed on the recording electrode from the surrounding tissue [1-SCOPE].
3.11.1.  Tissue being dissected
3.12. Secure the wire RSNA electrode in a holder [1-MED] and lower the electrode to the level of the nerve segment [2-CU]. 
3.12.1.  Talent securing electrode

3.12.2.  Electrode being lowered

3.13. Use a nerve hook to gently lift the segment of the renal nerve onto the electrode without stretching the nerve [1-SCOPE] and fill the incision with mineral oil to keep the exposed renal sympathetic nerve hydrated [2-SCOPE].
3.13.1.  Segment being lifted
3.13.2.  Incision being filled
3.14. Attach one end of a grounding clip to the skin of the incision [1-SCOPE] and the other end to the Faraday cage [2-MED] and use high- and low-pass filtering to direct the signal to the amplifiers [3-MED].
3.14.1.  Clip being attached
3.14.2.  Talent attaching clip to cage
3.14.3.  Talent sending signal
3.15. Then adjust the gain up to 10 kHz [1-CU], including an audio monitor to assess the bursting pattern of the RSNA [2-MED-TXT].
3.15.1.  Gain being adjusted

3.15.2.  Shot of audio monitor (TEXT: Use 2-10 kHz sampling rates)
3.15.3.  Rate being increased
3.16. To assess the quality of the RSNA recording, evoke the baroreflex with a 100-microliter bolus intravenous injection [1-WIDE] of 10 micrograms/mL phenylephrine to increase the blood pressure and to inhibit the renal sympathetic nerve activity [2-CU], adjusting the position of the electrodes to improve the signal as necessary [3-ECU-TXT].
3.16.1.  Talent loading syringe

3.16.2.  Bolus being injected

3.16.3.  Electrode being adjusted while researcher examines the recording (TEXT: Adjust for tissue/cardia/respiratory interference) Author note: Note here that the researcher should be observing the RSNA firing on the computer program, and listening to the audio monitor to determine whether any adjustment is necessary. SCREEN added to JoVE website to show what the researcher will see/hear.
3.17. Once a clear signal has been obtained, aspirate the mineral oil [1-CU] and secure the electrode in place with silica gel [2-CU-TXT].
3.17.1.  Oil being aspirated

3.17.2.  Gel being applied (TEXT: Do not move rat before gel completely sets)
4. Results: Representative RSNA and Blood Pressure Responses to IV Phenylephrine Injection
4.1. In this representative experiment, intravenous injection of phenylephrine was used to induce an increase in the mean arterial pressure and to evoke the baroreflex and transient sympathoinhibition [1-LM].
4.1.1. Authors: please upload the graph from Figure 1D ONLY through the submission link as its own .ai or .psd file with the arrow in its own separate layer and without the D label: Video Editor: please add/emphasize arrow as in original Figure 1D
4.2. To quantify the RSNA, the raw RSNA was rectified and averaged for non-overlapping 10-second segments and the noise estimate was subtracted from each segment [1-LM].
4.2.1. Figure 1D: Video Editor: please emphasize thin data line at top of graph 
5. Conclusion (said by authors on camera):
5.1. Anne Fink: When performing this procedure, it’s important to remember to ensure that the rat is adequately anesthetized, that it is properly positioned in the stereotaxic frame, and that the system is adequately grounded to reduce the electrical noise. 
5.2. Anne Fink: Following this procedure and collection of the brain tissue, histology methods can be applied to characterize the types of central nervous system nuclei that control a sympathoexcitatory response.   

5.3. Anne Fink: This technique allows neuroscientists to explore autonomic regulation mechanisms in anesthetized rats, which informs future studies in animals to understand the control of blood pressure and renal function.  
5.4. Anne Fink: Don't forget that it is critical to assess the plane of anesthesia at least every 15 minutes and to provide supplemental anesthesia as needed. 

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. 
Figure 1.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.

�Post shoot done by Caitlin
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