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 Questionnaire:
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N_____ 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 your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __3.5, 3.6, 4.2, 4.4, 4.5, 4.6______
D.  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. (Please do not list entire sections.) _____4.4 (it has been practiced extensively to ensure success)___
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________


1. Introduction (Experimental Goal and Author Interviews)  

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

The overall goal of this procedure is to describe how to manually collect milk from a lactating rat for laboratory analysis of milk composition. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Heather Paul: This method can help answer key questions in the field of maternal and child health, such as how the maternal diet may influence milk composition. 
1.2. Heather Paul: The main advantage of this technique is that the milk can be collected by a single investigator without any specialized vacuum or suction equipment.   
*No statements from section C or D were selected.

E.  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 Life and Environmental Science Animal Care Committee (LESACC) at the University of Calgary and conforms to the Guide for the Care and Use of Laboratory Animals.


Protocol (read by voice talent at JoVE):  
2. Set-up and Preparation  
2.1. To begin, separate the dam from her offspring for a minimum of 5 minutes prior to milking. [2.1.1 – WIDE] [2.1.2 – MED]
2.1.1. Talent takes lid off of the cage and sets it aside.
2.1.2. *Film as written
2.2. Next, collect all of the materials that are required for the milking procedure, as shown here. [2.2.1 – CU - TXT]
2.2.1. Close-up of the tools laid out on a sterile pad. Leave room in the shot for the text overlay beneath the tools.(TEXT: *See materials and equipment table.)
2.3. Then, place an absorbent bench pad onto a heated surgical table or use a separate heat pad to prevent heat loss from the dam during the milking procedure.[2.3.1 – MED]
2.3.1. Talent places a pad on the heated surgical table.
2.4. Next, check the anesthetic system in order to ensure that the system has sufficient oxygen and isoflurane prior to the procedure. [2.4.1 – MED] Then, attach the mask that will be used for the initial anesthesia induction to the machine and set the maintenance mask nearby. [2.4.2 – CU]
2.4.1. *Film as written
2.4.2. *Film as written
3. Oxytocin Injection
Move step 3.2.2 in front of 3.2.1.
3.1. Open the oxygen tank and set the flow to 1 liter per minute. [3.1.1 – MED] Then, turn on the flow of isoflurane and set its flow to 5%. [3.1.2 – CU - TXT]
3.1.1. *Film as written
3.1.2. *Film as written(TEXT: CAUTION! Avoid direct inhalation of anesthetic and prevent accumulation of anesthetic vapors.)
3.2. Once anesthetized, switch the dam to the maintenance mask [3.2.0] Confirm a sufficient level of anesthetization by checking for the lack of a pedal reflex.  [3.2.1 – CU] Then, place the dam in a supine position on the absorbent bench pad. [3.2.2 – CU]
3.2.1. *Film as written
3.2.2. *Film as written
3.3. [3.3.1 – CU]  Reduce the flow of isoflurane down to 2 to 3%. [3.3.2 – CU] Continually monitor the dam throughout the procedure and adjust the flow of isoflurane as necessary to avoid pain and respiratory depression.  [3.3.3 – MED]
3.3.1. *Film as written (now 3.2.0)
3.3.2. *Film as written
3.3.3. Talent places a hand on the rat and then readjusts the flow rate. (*or other action as the authors see fit.)
3.4. Next, use a sterile alcohol wipe or cleansing pad to disinfect a vial of oxytocin.  [3.4.1 – CU - TXT]
3.4.1. *Film as written(TEXT: Oxytocin: 20 USP Units/mL)
3.5. Using a 1 mL syringe, equipped with a 25 gauge needle, draw up 0.1 mL of oxytocin. [3.5.1 – CU] Then, insert the needle into the lower right quadrant of the dam’s abdomen with the needle pointing towards the head, at an angle of 15 to 30°, about 0.5 cm deep. [3.5.2 – CU]
3.5.1. *Film as written
3.5.2. *Film as written
3.6. Pull back on the plunger to ensure negative pressure prior to injection. If no fluid is aspirated, inject the oxytocin and discard the needle and syringe immediately into a biohazard container.  [3.6.1 – CU]
3.6.1. Talent pulls back on the plunger, then injects the fluid, and discards the needle into the biohazard container.
4. Milk Collection
4.1. Wait approximately 5 to 15 minutes for the oxytocin to stimulate milk letdown. [4.1.1 – MED] During this time, choose the teats from which milk will be collected.  [4.1.2 – CU]
4.1.1. Talent sets timer for an appropriate time and sets it next to the rat.
4.1.2. Talent points to or marks the chosen teats.
4.2. Use trimmers to gently remove the fur around the selected teats, as fur may cause difficulty in sample collection. [4.2.1 – CU]
4.2.1. Talent trims the area.
4.3. Then, clean the teats with lukewarm water. Prepare at least two sites, as more than one site may be required for milk collection. [4.3.1 – CU]
4.3.1. Talent cleans the teats one at a time. 
4.4. Once the milk has letdown, gently squeeze the base of the teat to manually expel milk for collection.  [4.4.1 – CU]
4.4.1. *Film as written
4.5. Collect the milk droplets into a 50 microliter capillary tube. [4.5.1 – CU] Once full, dispense the milk from the capillary tube into a sterile microcentrifuge tube by touching the end of the tube that was used to draw milk from the teat to the side of the microcentrifuge tube. [4.5.2 – CU]	
4.5.1. *Film as written
4.5.2. *Film as written
4.6. Then, use an 18 gauge needle attached to a 1 mL syringe[4.6.1 – MED] to blow-out any milk that was not drawn into the tube.[4.6.2 – CU]
4.6.1. Talent attaches a needle to the 1 mL syringe
4.6.2. Talent blows out the milk left in the tube.
4.7. Repeat the milk collection and transfer it into the microcentrifuge tube until sufficient milk has been collected for the chosen analysis. [4.7.1 – MED/CU - TXT]
4.7.1. *Film as written.  (Videographer: Film a little farther out than before so that you can film the whole process in 1 shot.) (TEXT: Up to 0.5 ml per teat)
4.8. Try to limit the total time that the dam is under anesthetic to less than 1 hour. [4.8.1 – MED]
4.8.1. Talent checks the breathing/distress level of the rat and adjusts the isoflurane as necessary.
4.9. When the milking is complete, turn off the flow of isoflurane and oxygen and remove the mask from the dam. Continue to monitor the dam until it has regained sufficient consciousness to maintain sternal recumbency. [4.9.1 – MED]
4.9.1. Talent turns off the flow of isoflurane and removes the mask, then places the rat in an area to recover.
4.10. If no further analyses are required, freeze the milk at -80 °C. [4.10.1 – WIDE - TXT]
4.10.1. Talent places tubes at -80 C. (TEXT: Store at -80 °C)
5. Creamatocrit Measurement. 
5.1. To prepare for creamatocrit measurement, load 15 - 20 microliters of milk into a microhematocrit tube directly from the teat.  [5.1.1 – CU - TXT] Then, seal the end of the tube with a clay sealant. [5.1.2 – CU]
5.1.1. *Film as written(TEXT: Fill at least ¾ of the tube with milk)
5.1.2. *Film as written
5.2. Place the capillary tube into the hematocrit spinner, with the sealed end pointing towards the outside and ensure that the centrifuge is balanced.[5.2.1 – CU]
5.2.1. *Film as written
5.3. Then, spin the sample at 13,700 x g for 2 minutes. [5.3.1 – CU - TXT]  Once the sample finishes spinning, remove the tube from the centrifuge. [5.3.2 – MED]
5.3.1. Talent sets the spin speed and starts the spin.(TEXT: 2 min @ 13,700 g)
5.3.2. Talent opens the centrifuge and removes the tube.
5.4. Observe the sample’s separation into a cream layer and a clear layer. [5.4.1 – CU/ECU]
5.4.1. Talent looks at the separation of the cream layer. 
5.5. Measure and record the total length of fluid in the tube and the length of the fat, or cream layer, using a ruler or calipers.  [5.5.1 – CU] Use this information to calculate the creamatocrit as described in the accompanying text protocol. [5.5.2 – MED Over the Shoulder - TXT]
5.5.1. *Film as written
5.5.2. Talent performs the calculations in their lab notebook. (TEXT: See accompanying text protocol for calculations.)
  
6. Results: Diet During Pregnancy and Lactation Affects Milk Composition in Rats
*Note to Authors: The instructions are for the JoVE Video Editors.  You do not need to do anything for this section.
6.1. In order to determine how diet during pregnancy and lactation affects milk composition, milk samples were collected at weaning from Wistar dams who were fed either a high protein, a high prebiotic fiber, or a control diet.[6.1.1 - DAM MEDIA] 
6.1.1. [bookmark: _GoBack]Use DAM ID 430 and place the rat on screen with 3 piles of food (DAM ID 3356).  Label the piles of food with either “High Protein”, “High Prebiotic Fiber”, or “Control” as they are mentioned.  
6.2. The milk collected from dams on the high prebiotic fiber diet had the numerically highest creamatocrit, fat concentration, and energy value. However, these differences were not statistically significant. [6.2.1 - LM]
6.2.1. Figure 1a-c (Video Editor: Show all 3 graphs on screen and highlight the correct columns when mentioned.)
6.3. When it comes to protein, however, milk collected from the dams on the high protein diet had the highest protein concentration, though again this difference was not statistically significant.[6.3.1 – LM]
6.3.1. Figure 2 (Video Editor: Highlight the center protein column when mentioned.)
 
7. Conclusion (said by authors on camera) 
7.1. Heather Paul: Once mastered, this technique can be done in less than an hour from the point of the initial anesthetization of the dam if it is performed properly.
7.2. Heather Paul: While attempting this procedure, it’s important to remember to continually monitor the dam to ensure that depression of respiration does not occur while under anesthesia.
7.3. Heather Paul: Following this procedure, other methods like mass spectrometry and gas chromatography can be performed in order to answer additional questions like the determination of the milk’s oligosaccharide composition.
7.4. Heather Paul: After watching this video, you should have a good understanding of how to perform the manual collection of milk from a lactating rat. 
   

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.  

Insert your media filenames here.

6.2 – 53476_Reimer_Figure1.tif – Creamatocrit, fat concentration, and energy value of milk 

6.3 – 53476_Reimer_Figure2.tif – Protein concentration in milk


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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