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A.  Will you require JoVE to record video microscopy? Yes, Olympus SZX16 stereo microscope
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.9.-2.15., 3.1.-3.3., 3.5.-3.7. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 

Cannulation of the salivary glands is a tricky and time consuming procedure. Since gland openings are not visible, cannulation is done by gentle probing. Practice is the key to success.
E.  Will the filming need to take place in multiple locations? N
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to retroductally administer therapeutics to the submandibular glands to assess their efficacy in combating salivary dysfunction. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Gulshan Sunavala-Dossabhoy: This method can help answer key questions in the field of salivary gland disorders, such as what therapies can protect or restore salivary gland function after radiation? 

1.2. Gulshan Sunavala-Dossabhoy: The main advantage of this technique is that the salivary glands can be treated locally, thereby reducing the risk of non-target tissue side-effects.   

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

1.3. Renjith Nair: Generally, individuals new to this method will struggle because the duct openings are not visible and the cannula has to be manipulated blindly into the duct.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at the LSU Health Sciences Center, Shreveport.
Protocol (read by voice talent at JoVE):

2. Submandibular salivary gland cannulation
2.1. Before beginning the procedure, cut a 10 cm length of PE10 polyethylene tubing with scissors [2.1.1.-WIDE]. 

2.1.1. Few seconds Talent cutting tubing

2.2. Then grasp both ends of the tubing between the index finger and thumb of each hand [2.2.1.-MED] and heat the middle section of the tubing above a gentle flame [2.2.2.-CU], carefully pulling both sides to stretch the softened tubing to double its length [2.2.3.-CU].
2.2.1. Talent grasping both ends

2.2.2. Few seconds middle being heated (Videographer: Combine 2.2.2. and 2.2.3. as appropriate)

2.2.3. Few seconds sides being stretched (Videographer: Combine 2.2.2. and 2.2.3. as appropriate)
2.3. Next, use a scalpel to cut the tubing in the middle at a 45° angle to obtain two cannulae [2.3.1.-CU], each with a tapered end [2.3.2.-CU].
2.3.1. Few seconds cannula being cut

2.3.2. Shot of two tapered ends 
2.4. Stretch the non-tapered end of one of the cannulae over the 29 gauge needle of a 0.5 cc insulin syringe [2.4.1.-CU].
2.4.1. Few seconds stretching non-tapered end over needle 
2.5. Then remove the cannula [2.5.1.-MED] and draw 220 microliters of saline solution into the syringe [2.5.2.-CU].

2.5.1. Few seconds Talent removing cannula

2.5.2. Few seconds saline being drawn into syringe

2.6. Tap the syringe shaft to dislodge any air bubbles [2.6.1.-MED] and re-attach the cannula over the needle [2.6.2.-CU].

2.6.1. Talent tapping syringe a few times

2.6.2. Few seconds second cannula being reattached

2.7. Depress the plunger to expel the air from the cannula and to ensure a free flow of solution through the tubing [2.7.1.-CU] and adjust the volume of saline in the syringe to 200 microliters [2.7.2.-CU].

2.7.1. Few seconds plunger being depressed

2.7.2. Few seconds saline aspirated volume being adjusted to 200 microliters in syringe

2.8. Now, confirm the appropriate level of sedation of the rat by toe pinch and palpebral reflex [2.8.1.-ECU-TXT] and apply eye lubricant over the exposed corneas [2.8.2.-ECU].
2.8.1. Animal’s toe being pinched (TEXT: Anesthesia: ketamine 42 mg/kg + xylazine 8 mg/kg/ acepromazine 1.4 mg/kg i.m.)

2.8.2. Few seconds ointment being applied to one eyes
2.9. Place the animal on a specially-designed restraining platform [2.9.1.-MED-TXT] and engage the upper incisor teeth on the transverse bar [2.9.2.-CU].
2.9.1. Talent placing animal on platform (Videographer: More Talent than rat in shot) (TEXT: See text for platform/cheek-spreader construction details)

2.9.2. Few seconds teeth being placed onto bar 
2.10. Loop a rubber band around the lower incisors to pull down the jaw [2.10.1.-ECU], anchoring it to the platform [2.10.2.-CU].

2.10.1. Few seconds band being looped/jaw being pulled down (Videographer: Combine 2.10.1. and 2.10.2. as appropriate)
2.10.2. Few seconds band being anchored to platform (Videographer: Combine 2.10.1. and 2.10.2. as appropriate)

2.11. Next, pass a sterile suture through the tongue [2.11.1.- ECU] and lift it up to raise the floor of the mouth [2.11.2.-ECU].
2.11.1. Few seconds suture being passed through tongue (Videographer: Combine 2.11.1. and 2.11.2. as appropriate) 
2.11.2. Few seconds tongue being raised (Videographer: Combine 2.11.1. and 2.11.2. as appropriate) 
2.12. Then use a hemostat to clamp the sutures [2.12.1.-CU] and pass the hemostat over the transverse bar [2.12.2.-CU-TXT].

2.12.1. Suture(s) being clamped

2.12.2. Few seconds hemostat being passed over bar (TEXT: Autoclave sterilize all instruments prior to use). 
2.13. Next, use a custom-built cheek spreader to expand the cheeks [2.13.1.-CU] and a dissecting microscope to locate the sublingual papillae on the floor of the mouth [2.13.2.-SCOPE].
2.13.1. Cheeks being spread

2.13.2. Shot of sublingual papillae on the floor of the mouth
2.14. Using delicate forceps, grasp the tapered end of the preformed PE10 tubing [2.14.1.-CU] and gently manipulate the tip of the cannula into the ductal orifice on the sublingual papilla [2.14.2.-SCOPE].
2.14.1. Tubing being grasped

2.14.2. Few seconds cannula being manipulated into orifice 
2.15. Then thread the cannula 3-5 mm into the duct, making sure that the cannula passes through the duct without obstruction [2.15.1.-SCOPE].

2.15.1. Few seconds cannula being threaded
3. Submandibular gland instillation
3.1. Before instilling the saline, inject atropine subcutaneously into the scruff of the animal’s neck [3.1.1.-WIDE-TXT].

3.1.1. Few seconds Talent injecting atropine (Videographer: More Talent than rat in shot) (TEXT: Atropine reduces salivary secretions)

3.2. Ten minutes after the injection, secure the cannula to the duct orifice with a drop of cyanoacrylate [3.2.1.-ECU/SCOPE].
3.2.0
timer being set for 10 minutes
3.2.1. Few seconds drop being placed 
3.3. After the glue has dried, slowly depress the syringe plunger at 50 microliters/minute [3.3.1.-ECU/SCOPE] until 200 microliters of the saline solution has been instilled in the gland [3.3.2.-CU].
3.3.1. Few seconds 50 microliters of saline being instilled

3.3.2. Last few seconds last 50 microliters of saline being instilled, with empty plunger visible in frame

3.4. Renjith Nair “If you encounter back pressure during the instillation, stop and withdraw the tubing. Then re-cannulate with a new cannula.”

3.4.1. Renjith Nair, speaking the above, interview style (looking just off-camera)
3.5. Then clamp the tubing with a hemostat [3.5.1.-CU] and carefully remove the syringe [3.5.2.-CU].
3.5.1. Hemostat being placed

3.5.2. Few seconds syringe being removed 
3.6. Leave the tubing in the duct for 30-60 minutes until the animal regains consciousness [3.6.1.-MED/CU].

3.6.1. Talent looking at watch/clock OR Timer being set for 30-60 minutes

3.7. Then remove the suture that holds the tongue [3.7.1.-ECU] and transfer the animal into a separate cage under a heat lamp until it is fully recovered [3.7.2.-MED] [3.7.3.-MED].

3.7.1. Few seconds suture being removed

3.7.2. Multiple usable takes of talent turning on heat lamp over rat in cage (Videographer: More Talent/lamp than rat)

3.7.3. Few seconds fully recovered rat moving around in cage

4. Submandibular gland localized fractionated irradiation
4.1. To locally apply fractionated irradiation to the submandibular gland, collimate a 3 cm slit width radiation field that encompasses the area from the lower border of the mandible to the top of the sternum of the anesthetized rat in the supine position [4.1.1.-LM-TXT].

4.1.1. Figure 4.tif (TEXT: Anesthesia: ketamine 33 mg/kg + xylazine 6 mg/kg/ acepromazine 1 mg/kg i.m.) 
4.2. After placing a 1 cm tissue-equivalent bolus over the region, adjust the distance between the radiation source and the top of the bolus to 100 cm [4.2.1.-LM].
4.2.1. *To be provided by Authors
4.3. Using a 6 megavolt photon beam on the linear accelerator, irradiate the animal with 2.5 grays for the appropriate length of exposure [4.3.1.-LM-TXT].

4.3.1. *To be provided by Authors (TEXT: Exposure time dependent on dose rate/field size/distance from radiation to bolus).
4.4. At the end of the radiation exposure period, warm the animal during its recovery as just demonstrated [3.7.2.-TXT].

4.4.1. Use 3.7.2. (TEXT: Repeat 2.5 Gy/d: 4 d, 2 d break, 4 d). 
The video recording of this step was moved to step 3.7.2
5. Results: Representative effect of fractionated radiation on submandibular gland function
5.1. During the initial experiments, the proper placement of the cannula was confirmed by infusing the gland with hematoxylin or trypan blue solution and evaluating the gland staining in euthanized animals [5.1.1.-LM].
5.1.1. Figure 3.tif: please highlight/indicate right/dark gland

5.2. The submandibular glands were studied because they can be selectively irradiated with collimated radiation to the neck, avoiding severe oral off-target effects that can affect the animal’s health and experimental outcome. [5.2.1.-LM].

5.2.1. Figure 4.tif: please outline/indicate radiation at animal’s neck
5.3. Analysis of the effects of this fractionated radiation scheme on the salivary flow at 8 weeks post-radiation demonstrates that daily exposure to 2.5 gray increments precipitously reduces the salivary flow [5.3.1.-LM], with a near 10-fold reduction in the saliva output in irradiated animals [5.3.2.-LM] compared to non-irradiated animals [5.3.3.-LM].

5.3.1. Figure 5.tif: please add/highlight/indicate saline + IR data bar

5.3.2. Figure 5.tif: please add/indicate bracket and p<0.01 text

5.3.3. Figure 5.tif: please add/highlight/indicate saline data bar
6. Conclusion (said by authors on camera)
6.1. Renjith Nair: Once mastered, this technique can be completed in a few minutes if it is performed properly.

6.2. Renjith Nair: While attempting this procedure, it’s important to remember to ensure the unrestricted passage of the cannula into the excretory duct of the salivary gland.
6.3. Renjith Nair: After its development, this technique paved the way for researchers in the field of salivary gland disorders to explore treatments for radiation- and auto-immune salivary gland-induced afflictions.
6.4. Renjith Nair: After watching this video, you should have a good understanding of how to perform retroductal instillation in the rat submandibular glands and to locally irradiate the glands to assess the therapeutic efficacy of radiation toxicity amelioration.

6.5. Renjith Nair: Don't forget that working with gene and protein therapeutics can be extremely hazardous and that precautions, such as avoiding needle pricks and minimizing skin exposure to the biological agents, should always be taken while performing this procedure. 

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.  

Images will be provided for 4.2.1 and 4.3.1.
Figure 3.tif

Figure 4.tif

Figure 5.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 are included in the email accompanying the finalized script.
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