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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 2.1，2.2，2.3，3.2，3.4
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 2.1
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.1. Xiaoli Zheng: The mechanisms underlying CRPS-I still remain unclear. Establishing a preclinical animal model mimicking CRPS-I will be crucial for exploring the mechanisms underlying CRPS-I. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


1.2. Xiaoli Zheng: The rat CPIP model exhibits many CRPS-I-like symptoms, which include hind limb edema and hyperemia in the early stage after model establishment, followed by persistent thermal and mechanical hypersensitivities. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



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 Zhejiang Chinese Medical University Animal Ethics Committee. 

Section - Protocol
2. CPIP Model Establishment 
2.1. Begin by anesthetizing all rats with sodium phenobarbital [1-TXT]. Make sure that the rats are properly anesthetized by pinching their hind paw or tail with forceps [2] and place vet ointment on the eyes [3]. Keep the rat on a 37 °C heated pad during the procedure [4]. Videographer: This step is difficult and important!
2.1.1. WIDE: Establishing shot of talent at the workstation with the already anesthetized rat. TEXT: Maintain anesthesia with 20 mg / kg / hour phenobarbital Videographer: Focus on talent with rat in background.
2.1.2. Talent making sure that the rat is anesthetized. 
2.1.3. Talent placing the ointment on the rat’s eyes. 
2.1.4. Talent placing the rat on the heated pad, or just a shot of the rat on the heated pad. Videographer NOTE: A few shots of the rat on the heating pad here because it was on the pad the whole time. 
2.2. Lubricate the right hind paw and ankle with glycerol [1], then slide a nitrile 70 Durometer O-ring into the larger side of a 1.5-milliliter tube with the snap cap cut off [2-TXT]. Carefully insert the hind paw into the hollow tube until it reaches the bottom [3]. Videographer: This step is important!
2.2.1. Talent lubricating the paw. 
2.2.2. Talent sliding the ring into the tube. TEXT: O-ring internal diameter: 7/32” 
2.2.3. Talent inserting the paw into the tube.
2.3. Gradually slide the O-ring from the tube to the right hind limb near the ankle joint and leave it there for 3 hours [1]. Apply the same treatment to the sham group of rats, except with a broken O-ring that should not induce ischemia [2]. Videographer: This step is important!
2.3.1. Talent sliding the O-ring on the hind limb. 
2.3.2. Talent sliding a broken O-ring on a rat from the sham group. 

2.4. After 3 hours, cut off the O-ring [1] and monitor the rat until it regains enough consciousness to maintain sternal recumbency [2]. Do not place the rat in the company of other rats until it is fully recovered from anesthesia [3].  

2.4.1. Talent cutting off the O-ring. 
2.4.2. Rat recovering from anesthesia. 
2.4.3. Fully recovered rat back in its cage.

Videographer NOTE: 
1. Best shot was slated as 3.9.2 TI of the actual mouse that had the ring on its foot. (shot at the end of the time here as we had to wait awhile) - 
2. Also has a more fully recovered rat - but a different one (shots that are not slated but were shot directly before the 3.9.2 TI slate are of a different rat as it was more fully recovered) 
3. Initially shot with cover on the cage - was not slated - untitled20191110100.MP4 but redid to get better shot
4. Correctly slated shot of talent putting rat into cage. 

3. Nocifensive Behavioral Tests
3.1. Place the rat in a transparent Plexiglas chamber on a mesh floor [1] and habituate the rat to the environment for 30 minutes before any behavioral testing [2]. 
3.1.1. Talent placing the rat in the chamber. 
3.1.2. Rat inside the chamber. Videographer NOTE: There are 2 similar shots of rats in chamber: 1) not slated 2) slated as 3.1.1 T1
3.2. Use von Frey filaments to test the rat for mechanical allodynia [1]. Begin the test from the middle filament by vertically applying it to the middle plantar surface of the hind paw [2]. Apply suitable force to bend the filament for up to 5 seconds [3]. A sudden retraction of the paw is considered a nocifensive behavior [4]. Videographer: This step is important!
3.2.1. Talent holding a von Frey filament. Videographer NOTE: A number of these following were not slated as catching the rat in the right position was difficult, shot is from below looking into the paw.
3.2.2. Talent applying the filament to the hind paw. Videographer: Obtain multiple reusable takes of this shot because it will be reused in 3.3.1.  Videographer NOTE: Best shot of this was an attempt at slate but try untitled2019111057.MP4 and untitled2019111064.MP4 - all were either not slated or slated as 3.2.2
3.2.3. Bent filament on paw. 
3.2.4. Rat retracting the paw. Videographer NOTE: 3.2.3 and 3.2.4 where shot in a number of different ways and catching the exact motion was difficult - there are a number of different angles and shots tried - due to the rat’s behavior and the amount it moved.  Best shot was untitled2019111059.MP4 to untitled2019111063.MP4 slated at times as 3.2.2
3.3. Conduct the mechanical allodynia test on days -3, -2, -1, and every other day until day 13. Apply the up-down testing method to test the threshold [1] and a Dixon method for calculating the 50% paw withdrawal threshold [2]. 
3.3.1. Use 3.2.2. 
3.3.2. Talent calculating the 50% paw withdrawal threshold, on a computer or in lab notebook.  

3.4. To test for thermal hyperalgesia, use Hargreaves’ method by directly aiming the light beam emitted from a 50-Watt bulb to the hind paw [1]. Measure the paw withdrawal latency, setting 20 seconds as the cut-off threshold to avoid excessive injury [2]. Videographer: This step is important!

3.4.1. Talent aiming the light at the paw. Videographer: Obtain multiple reusable takes of this shot because it will be reused in 3.5.1. Videographer NOTE: This was done multiple times slated as either 3.4.1 or 3.4.2 as the different between moving the light and the paw retraction was minimal
3.4.2. Rat withdrawing the paw. Videographer NOTE: Shot of the measurement machine is also included in here as the paw movement could not always be seen from the camera’s view.

3.5. Repeat each test 3 times in 5-minute intervals for each hind paw and take the average as the paw withdrawal latency. Conduct the thermal hyperalgesia test on days -3, -2, -1, and every other day until day 13 [1]. 

3.5.1. Use 3.4.1. 

3.6. To test for capsaicin-induced acute nocifensive behavior, prepare the 200-millimolar capsaicin stock solution with DMSO [1] and further dilute it 1 to 1000 in PBS for injection [2-TXT]. 

3.6.1. Talent preparing the capsaicin stock. Videographer NOTE: Number of shots were made with talent at workstation, not all were slated.
3.6.2. Talent diluting the stock. TEXT: Final DMSO concentration 0.1%
3.7. Xiaoli Zheng: Capsaicin is a hazardous reagent, which can cause strong irritation to skin, eyes, and respiration system. It is important to wear the mask and goggle when preparing capsaicin solution. 

3.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot. Videographer: Have talent look more directly at the camera compared to other interview statements because this is a warning statement.

3.8. Then, inject 50 microliters of the capsaicin or vehicle into the hind paw using a 30-gauge needle attached to a 1-milliliter syringe [3-TXT].

3.8.1. Talent injecting the rat. TEXT: Vehicle contains 0.1% DMSO in PBS only

3.9. Record nocifensive behavior such as licking, biting, or flinching of the injected paw using a video camera for 10 minutes after the injection [1]. Evaluate hind paw edema by measuring the increase in paw diameter at 15 minutes, 24 hours, 48 hours, and 72 hours after model establishment [2]. 

3.9.1. Talent filming the rat as it displays nocifensive behavior. Videographer: Obtain a shot of the talent recording the rat as well as a close up of the rat demonstrating this behavior. Videographer NOTE: This was not slated as it all happened quickly to show the behavior untitled2019111093.MP4 - shot of filming came after close up
3.9.2. [bookmark: _GoBack]Talent measuring paw thickness with a caliper.  
Section – Results
4. Results: Evaluation of the CPIP Rat Model 
4.1. After placing the O-ring on the ankle, the ipsilateral hind paw skin showed cyanosis, an indication of tissue hypoxia [1]. After cutting the O-ring, the paw began to fill with blood and showed robust swelling, indicating intense hyperemia [2]. The swelling gradually diminished and returned to normal 48 hours after the procedure [3].
4.1.1. LAB MEDIA: Figure 1 A. Video Editor: Emphasize the 2nd image, during ischemia.
4.1.2. LAB MEDIA: Figure 1 A. Video Editor: Emphasize the 3rd image, post 10 min.
4.1.3. LAB MEDIA: Figure 1 B. Video Editor: Emphasize the 48 h bars.
4.2. One day after model establishment, the ipsilateral hind paw of the CPIP group exhibited obvious mechanical allodynia that persisted for 13 days of the observation timeframe [1]. The contralateral hind paw of the CPIP group also displayed mechanical hyperalgesia for 13 days [2].
4.2.1. LAB MEDIA: Figure 1 C. Video Editor: Emphasize the CPIP data (red).
4.2.2. LAB MEDIA: Figure 1 D. Video Editor: Emphasize the CPIP data (red). 
4.3. When thermal hyperalgesia was measured, bilateral hind paws of CPIP rats exhibited significantly reduced withdrawal latency in response to noxious thermal stimuli compared to the sham group rats [1]. 
4.3.1. LAB MEDIA: Figure 1 E and F. 

4.4. The thermal hyperalgesia of the ipsilateral hind paw persisted until the end of the observation timeframe [1], whereas the thermal hyperalgesia of the contralateral hind paw lasted for 7 days [2].

4.4.1. LAB MEDIA: Figure 1 E. Video Editor: Zoom in on E. 
4.4.2. LAB MEDIA: Figure 1 F. Video Editor: Emphasize the data up to day 7. 

4.5. The sham and CPIP groups were tested for nocifensive behavior with capsaicin injection [1]. When a vehicle was injected, the sham group showed a slight nocifensive response and the CPIP group showed a significantly higher response [2]. 

4.5.1. LAB MEDIA: Figure 2. 
4.5.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the two Veh bars. 

4.6. More importantly, CPIP rats showed significantly higher responses to capsaicin injection than the sham group, which suggests that CPIP rats exhibit a phenomenon similar to human patients with CRPS-I [1].

4.6.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the two Cap bars. 

Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Xiaoli Zheng: When attempting this procedure, make sure that the rats are anesthetized before and during model establishment. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.2.
5.2. Xiaoli Zheng: The CPIP rat model described in this protocol, established by ischemia and reperfusion, causes the rats to develop human CRPS1-like symptoms. By means of this model, more mechanisms about CRPS1 can be explored.  

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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