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Brief Questionnaire:
A.
i) Does your protocol involve microscopy, such as filming a complex dissection or a microinjection technique, which will need to be filmed by JoVE? (Y/N) __
The technique to be videotaped is a mouse surgery at 0.67X to 1X magnification, for that we use a Stereo microscope (AmScope, Model # 6.7X-45X Ultimate Trinocular Zoom Microscope on Single-Arm Boom Stand.  
B.
Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) __N__ 
C.
Which steps of your protocol will viewers benefit most from having filmed?
Mainly focus on the surgery, it is all critical to film.
D.
What is the single most difficult aspect of this procedure and what do you do to ensure success?
These steps, within the surgery, are underlined.
E.
i) Will the filming need to take place in multiple locations? (Y/N) _Y__
The full procedure will take place in my laboratory (within one room), however, some of the final steps have to be acquired in a different floor, just to show the actual recording and the receivers.
1. Introduction

A. Experimental Goal (read by voice talent at JoVE):

The goal of this protocol is to assess systemic blood pressure in conscious, freely moving mice using implantable radio-telemetry devices.
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Salvatore Mancarella: This method can help answer key questions in the field of vascular diseases and allows the evaluation of the many factors involved in the blood pressure regulation
1.2. Cory Parks: The main advantage of this technique is that it allows collection of a wide variety of physiological parameters from freely moving animals without the artifacts associated with the use of restraint, human interaction or anesthesia that are required by other techniques.   
Ethics title card:
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at University of Tennessee Health Science Center. 
Protocol (read by voice talent at JoVE):
2. Preparations for Surgery
2.1. House the animals for this study at 21 °C with 60% relative humidity, [2.1.1-WID] under a 12-hour light-dark cycle and with free access to food and water.  [2.1.2-MED]

2.1.1. establish talent bringing cage with animal(s) to a scale. This shot shows weight of the animal
2.1.2. removes mouse from cage, show water/food access for animals

2.2. Weigh a selected mouse, handling it gently and calmly.  [MED]

2.2.1. film as written

2.3. Because the body [2.3.1-CU] must fit a telemetry probe, the mouse must weigh at least 20 grams. [2.3.2-MED]

2.3.1. weight on scale, of mouse (>20 g)

2.3.2. taking note and returning mouse to cage This frame does not show taking note of the weight, it shows the return of the animal in the cage.
2.4. To induce anesthesia, use an induction chamber with 4 to 5 % isofluorane [2.4.1-MED] flowing at 0.45 Liters per minute.  [2.4.2-CU]

2.4.1. Setting up the gas flow to the induction chamber, the mice should not shown be placed in or taken out of the chamber

2.4.2. Detail of gauge, showing flow rate of gas

2.5. Transfer the unconscious mouse to a warming plate [2.5.1-CU/TEXT] and provide 2% isofluorane to it via a nose cone. [2.5.2-CU]
2.5.1. Positioning mouse on warming plate TEXT: 36 - 37 ºC
2.5.2. Attaching nose cone to mouse
2.6. Then, confirm the anesthetized state with a toe pinch. [CU]
2.6.1. Film as written, no flinch from mouse
2.7. If the mouse is non-reactive, proceed with depilating the ventral side of its neck using hair cream.  [CU]

2.7.1. Film as written

2.8. Then, wipe away the hair and excess cream [2.8.1-CU] and scrub the skin clean with three alternating applications of betadine and 70% isopropyl alcohol. [2.8.2-MED]
2.8.1. Film as written
2.8.2. Film a few of the alternating scrubs
3. Telemeter Implantation
3.1. The telemeters for this experiment [3.1.1-WID] can be reused if they are sterilized according to the manufacturer instructions [3.1.2-MED] and the tips of their catheters are refilled with the manufacture’s gel. [3.1.3-ECU]
3.1.1. Establishing shot

3.1.2. Sterilizing transmitter. 

3.1.3. Re-applying gel to tip of transmitter. 

3.2. Now, with the mouse in a supine position, [3.2.1-MED] make a 1-cm mid-line incision below the neck of the mouse with a scalpel. [3.2.2-CU]

3.2.1. Establish the surgical setting, tools laid out, transmitter set next to tools, talent takes ahold of scalpel to start surgery

3.2.2. Film as written

3.3. In the left side of the cut, create a subcutaneous space by carefully separating the skin from the underlying connective tissue. [SCOPE]

3.3.1. Film as written

3.4. Then, flip the mouse over and use a scalpel to make a 1.5-cm incision in the dorsal left side, behind the scapula.  Therein, create a subcutaneous pocket large enough to accommodate the device.  [SCOPE]

3.4.1. Film as written
3.5. Now, insert the transmitter into the pocket. [ECU]

3.5.1. Film as written
3.6. Then, insert a small hemostat clamp in the back incision and maneuver it subcutaneously towards the anterior neck opening. [SCOPE]

3.6.1. Film as written

3.7. Using the clamp, gently grasp a 4-cm long plastic tube and pull the hemostat back through the tunnel … [SCOPE/TEXT]

3.7.1. Film as written, TEXT: non-toxic polyethylene, 1 mm i.d. 
3.8. … and out the lateral incision in the back.

3.9. Unclamp the tube once it protrudes from both the abdominal and dorsal incisions.  [ECU]

3.9.1. Film as written
3.10. Now, from the back, insert the catheter sensor into the tube to tunnel the tip of the pressure sensing catheter through the neck.  Then, from the neck anterior…  [ECU]

3.10.1. Film as written, including rotating access point after step
3.11. … pull and remove the polyethylene tube and close the dorsal incision using metal clips. [SCOPE]

3.11.1. Film as written
3.12. Next, carefully separate the mandibular glands using cotton applicators.  Then, retract the left mandibular gland using an elastic stay hook. [SCOPE]

3.12.1. Film as written

3.13. Now, with fine-tipped curved forceps, locate the carotid artery along the left side of the trachea and carefully isolate the vessel from the surrounding tissue. [SCOPE]

3.13.1. Film as written

3.14. Then, gently separate the vagus nerve from the carotid artery, being careful not to cut or damage either the nerve or artery. [SCOPE]

3.14.1. Film as written

3.15. Once separated, pass three pieces of non-absorbable 7-0 suture underneath the isolated carotid artery and tie the cranial suture to close off blood flow.  Pull the suture that is closest to the sternum to temporarily occlude blood flow from the aorta. [SCOPE]

3.15.1. Film as written

3.16. Now, make a loose knot using the middle suture to secure the catheter.  [SCOPE]

3.16.1. Film as written

3.17. Then, make a small incision in the artery between the sutures using micro-scissors. [SCOPE]
3.17.1. Film as written

3.18. Using special vessel cannulation forceps, gently secure the catheter, so the probe is not squeezed out.  Then, use tweezer forceps to gently grasp the artery.  [SCOPE]

3.18.1. Film as written

3.19. Now, retrieve the catheter and insert it into the vessel, through the small incision. [SCOPE]

3.19.1. Film as written

3.20. Salvatore Mancarella:  The most critical step in this protocol is inserting the probe into the vessel.  So make sure you are relaxed and seating comfortably when you are performing it because good hand coordination is critical for this step. [WID] 

3.20.1. Interview shot at surgical bench One shot of this is taken also in the office
3.21. Next, tighten the middle suture node around the artery and gently advance the catheter. Then gently release the suture proximal to the sternum and continue to advance the catheter towards the transverse aorta. [SCOPE]

3.21.1. Film as written

3.22. Salvatore Mancarella: When advancing the catheter into the carotid artery it is important to look at the mark on the probe.  Going too far will occlude the aorta and the mouse will die. [WID] 
3.22.1. Interview shot at surgical bench the same shots are taken also in the office
3.23. Once the catheter has been inserted to the correct mark, gently tighten both the lower and the upper suture around the catheter to secure it to the carotid artery. [SCOPE]
3.23.1. Film as written
3.24. Finally, close the skin incision with non-absorbable 5-0 suture and seal the incision with tissue adhesive. [ECU]

3.24.1. Film as written

3.25. Post-operatively, monitor the mouse until it shows normal postures and behaviors. [MED]
3.25.1. Placing mouse in warmed holding chamber where it recovers from the anesthesia 

3.26. During the first 24 hours, administer analgesia as directed by the staff veterinarian. [MED]

3.26.1. Preparing analgesic dose in syringe

3.27. Until the animal has fully recovered, which takes about one week, house it individually. [CU]

3.27.1. Mouse, post-op, moving about in a normal cage with ad lib access to food/water This was filmed using animals one week post-surgery
3.28. To collect data, place the mouse’s cage over a telemetry receiver plate [3.27.1-MED] and turn “on” the transmitter using the manufacture’s magnetic device. [3.27.2-CU]
3.28.1. Setting mouse cage (3.26) onto a telemetry receiver plate
3.28.2. “starting” the telemeter in the mouse using the magnetic device
4. Results: Circadian Rhythm of Blood Pressure 
4.1. After the described procedure, data can be acquired remotely by a receiver; traces are visualized on a computer screen for quality control.

4.1.1. Fig 1a

4.2. Details such as animal ID, diastolic and systolic blood pressure and date of acquisition are also shown.  Arterial blood pressure can be recorded continuously or for short programmed intervals.

4.2.1. Fig 1b

4.3. One easily apparent finding from continuous recordings of murine blood pressure is that they follow a circadian rhythm. 

4.3.1. Fig 2
5. Conclusion (said by authors on camera)
5.1. Afaque Alam: After watching this video, you should have a good understanding of how to implant telemetry probes for blood pressure monitoring.
5.2. Afaque Alam: Once mastered, this technique can be done in 30 minutes if it is performed properly.
Provided Media

4.1- Blood pressure traces Figure1. tif – Black and White image

4.2 - Long-term arterial blood pressure shows circadian rhythm variation Figure2 – tif - Black and White image - please separate panel A
4.3 - Long-term arterial blood pressure shows circadian rhythm variation Figure2 – tif - Black and White image - please separate panel B
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 are included in the email accompanying the finalized script.
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