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Title: A Procedure to Observe Context-induced Renewal of Pavlovian-Conditioned Alcohol-Seeking Behavior in Rats
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  

No.
B. Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? 

No.
C. Which steps of your protocol will viewers benefit most from having filmed? (use the numbering below) 

3.1-3.6; 3.8-3.13; 3.15
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?   

Putting a rat into the wrong conditioning chamber during any phase of the experiment can be highly problematic. To minimize the chances of this happening, we mark each rat’s tail with the box number that it is to be loaded into. We check the number on the tail before placing a rat into its assigned conditioning chamber, and also upon removal from the conditioning chamber, before placing it back into its home cage. 

E. Will the shoot take place in more than one location?  (Y/N, specify travel time between locations) 

Filming will take place on multiple floors within a single building.
Schematic Overview (read by a voice talent at JoVE)
This procedure examines the capacity of an alcohol-associated context to trigger the renewal of Pavlovian alcohol-seeking behavior. (Intro)  This is accomplished by first habituating ethanol-experienced rats to conditioning chambers that have been configured into two unique contexts. (P1)  The second step of the procedure is to conduct Pavlovian discrimination training sessions in one context, where two different auditory cues signal either alcohol availability or the lack thereof. (P2)  The third step is to conduct extinction training in the second context, where both auditory cues are presented without alcohol. (P3)  The final step is to return the rats to the original training context, and present both auditory cues without alcohol. (P4)  This manipulation causes a renewal of alcohol-seeking behavior triggered by the auditory cue that was previously associated with alcohol. (P5)
Video editor:

For this animation of the schematic, the work has mostly been done for us by the lab.  They have provided an animated PPTX file that you should use as a guide for how to present the graphics.  There’s not much reason to change how they’ve presented things already. 

[image: image1.png]R 2
R 2

v TN &N GO e, B B

g s
3
. v "
EEE BEK £
< g 5, .
(P3) H
s | (Ps) 5«

Oiscrmmaton Extncton Reneval
Tramng Test
ComtextA ContextS ComtextA




1. Introductory Interview (spoken by you on camera. Don’t forget to smile!)  

1.1. Nadia Chaudhri: The main advantage of this technique over existing methods, like instrumental conditioning, is that it provides an animal model for alcohol-seeking behavior elicited by Pavlovian cues that predict alcohol.   

1.2. Jean-Marie Maddux: This method can help answer key questions in the addiction field, such as do contexts associated with alcohol provoke relapse.  

Protocol Chapters (read by a voice talent at JoVE):

2. Habituation to the Laboratory Testing Room and Conditioning Chambers
2.1. Before training, habituate the rats to the testing room and the two environmental contexts that they will experience. Always transport the rats from the animal care facility to the testing room in a consistent manner.
2.1.1. WIDFOL: loading rats from their home cages rooms and bringing them down the hall 
2.1.2. WID: moving through halls with rats, entering room outside of training room, if there is one
2.1.3. WIDFOL: entering the training room with the rats
2.2. In the first session, leave the rats in the testing room for 20 minutes, with the room lights illuminated and the fans in the sound-attenuating cubicles turned on.
2.2.1. MED: talent turns on the fans in the cubicles
2.2.2. WID: from outside of room, talent exits without rats and starts a timer
2.3. After 24 hours, conduct the second habituation session like the first, but now weigh and handle each rat. 
2.3.1. WID: like 2.1.2, talent on day #2 (it would be nice if the talent didn’t look completely the same in each step that takes place on a different day)
2.3.2. MED: weighing rats in the testing room
2.4. Conduct the third session 24 hours later.  For this, set up each conditioning chamber with one of two distinctive combinations of visual, olfactory, and tactile stimuli to provide a consistent context.  (TEXT: See the text protocol for configurations of each context.)
2.4.1. MED: talent preparing a chamber, adding visual and tactile cues
2.4.2. CU: detail of adding visual or tactile cue(s) to a chamber
2.4.3. MED: preparing olfactory cue in dishes
2.5. The olfactory stimulus should be the last contextual stimulus added to each chamber.
2.5.1. CU: loading the olfactory cue dish into the decorated chamber
2.6. To minimize co-mingling of different olfactory stimuli, close the doors of the chambers and the sound-attenuating cubicle in which each chamber is housed immediately after applying the olfactory stimulus.
2.6.1. MED: closing door to the chamber 
2.6.2. WID: preparing an olfactory cue dish, then loading it and immediately closing chamber door
2.6.3. MED: as 2.6.2, next chamber
2.7. For the third session, weigh each rat and place it into its conditioning chamber for 20 minutes. Half the rats should experience Context One and the other half should experience Context Two. 
2.7.1. WID: like 2.1.2, talent on day #3, new angle
2.7.2. MED/WID: weighing a rat and then moving it into a chamber
2.7.3. CU: rat placed into a chamber and rat exploring the chamber, then doors get closed to show the containment of the rat
2.8. To help maintain the vital need for consistency between the rats and their chambers, it is useful to mark the rats with a number that identifies a specific chamber.
2.8.1. CU: rat tail number
2.8.2. CU>MED: corresponding chamber number, zoom out, then talent loads rat to chamber
2.9. One minute after all the rats have been placed in their chambers, illuminate the houselight in the chambers.  During the 20 minutes, record all the fluid port entries made by the rats.  Then, turn off the lights, unload the rats and return them to their care facility. 
2.9.1. CU: rat in chamber, chamber light is off and then it is turned on
2.9.2. WID: talent monitoring the port entry data collection, all rats loaded into chambers
2.9.3. MED: talent removing the rats from their chambers, the chamber lights are noticeably OFF now.
2.10. After each and every session, always wash the waste trays and floor panels of the conditioning chambers and the Petri dishes into which the olfactory contextual stimulus was applied.  Use only unscented cleaning solutions.  

2.10.1. CU: removing waste tray, floor panels and Petri dish from chamber
2.10.2. WID: talent with collection of waste trays, floor panels and dishes, washing these at sink and setting them up to dry
2.10.3. MED: applying an unscented cleaning solution to brush/object and cleaning, show the label of the unscented cleaning solution  
2.11. [moved] On a weekly basis, clean the chambers in their entirety.
2.11.1. MED: cleaning a chamber
2.12. Lastly, later on the same day, conduct a fourth habituation session nearly identical to the third one, in which the context of the conditioning chambers is reversed.
2.12.1. Reuse: 2.6.1, 2.6.2, 2.6.3

3. Pavlovian Discrimination Training (PDT)
3.1. For this training, divide the rats into two groups with the same average ethanol intake across their last two ethanol access sessions.  (TEXT: See “Intermittent Ethanol Access in the Home Cage” in the text protocol.)
3.2. One group is trained in Context One …
3.2.1. CU: chamber set up for context one, visual and tactile cues should be discernable
3.3. … and the other trained in Context Two. 
3.3.1. CU: chamber set up for context two, visual and tactile cues should be discernable and be different from 3.2.1
3.4. During these sessions the rats learn to distinguish between two different auditory cues: one paired with ethanol and one that is not.  So, the first step is to prepare 20-milliliter syringes with ethanol for the fluid ports.
3.4.1. WID: talent loading syringes with ethanol
3.4.2. MED: loading a syringe with ethanol 
3.4.3. CU: talent sets syringe loaded with ethanol next to several others, then adds another loaded syringe to the group
3.5. Connect the tubing from the back of the fluid port to the loaded syringe using a blunt needle.  
3.5.1. MED: connects the tubing from chamber to a loaded syringe with blunt needle
3.5.2. CU: attaching the next tube to the next syringe, detail of attachment
3.6. Load each syringe into its own pump outside the sound-attenuating cubicle.  Then, prime the tubing by manually advancing the pump and wipe away excess ethanol from the fluid port. 
3.6.1. WID: loading a syringe into its pump
3.6.2. MED: pressing in on the syringe, loaded in pump
3.6.2b
[added] ethanol being advanced and flowing through the tubing
3.6.3. CU: wiping clean the ethanol from the fluid port in the chamber
3.7. Now, bring the rats to the laboratory testing room.  As during habituation, weigh each rat before placing it into its assigned conditioning chamber. 
3.7.1. Reuse: 2.3.1 and 2.3.2
3.8. Nadia Chaudhri: Make sure to double-check the context configuration within each conditioning chamber, and be sure to load the correct rat into the correct chamber. A rat that has been exposed to the wrong context or the wrong CS plus may have to be dropped from the study.
3.8.1. WID: interview of Nadia in testing room, rats needn’t be present
3.9. Once all the rats are weighed and loaded, start the computer program that controls the events of the training session.
[Mistakenly slated 3.2.1 Take 1 and Take 2]
3.9.1. WID: finishes loading the last rat, then goes over to the computer
3.9.2. MED: starts the computer program
3.10. Five minutes into the program, the houselight in each chamber is illuminated.
3.10.1. CU: show the lights turn on for a chamber, open door if needed – here’s an opportunity to use a small camera in a chamber, if its possible, and if it is possible, all the following rat in chamber shots can be handled this way [Small GoPro camera used for shots of rats in chambers.]
3.11. In each session, sixteen ten second bursts of white noise and sixteen ten second bursts of clicking noise are presented.  For each rat, designate one of these auditory stimuli for the ethanol and counterbalance these designations across the two conditioning contexts.  (TEXT: CS+ = conditioned stimulus plus, CS- = conditioned stimulus minus) 
3.11.1. CU: record audio, rat in chamber during white noise presentation
3.11.2. CU: record audio, rat in chamber during clicking noise presentation

3.11.3. WID: talent working at computer as training session takes place
3.12. During the last six seconds of the CS plus, the pump delivers 0.2 milliliters of ethanol to the fluid port.
3.12.1. ECU: pump automatically pushing syringe to deliver ethanol over six seconds
3.12.2. CU: rat in chamber, performing a fluid port entry or several entries
3.13. Set the stimuli on a variable time 67-second schedule to make a one hour session..
3.13.1. Videographer: lab indicates they have some ideas on how to video this.

3.14. Record all the fluid port entries starting 10 seconds pre-CS, during CS, and 10 seconds post-CS.  
3.14.1. LAB MEDIA: if a screen capture isn’t possible, provide a simple diagram of this plan 
3.14.2. Videographer: lab indicates they have some ideas on how to video this

3.15. Also record the total number of fluid port entries made for the whole Pavlovian discrimination training session.
3.15.1. SCREEN CAPTURE: total fluid entries for each session being assessed, could be shown as how they are tallied by the program or how they look in a spreadsheet, but try to have a title “total fluid port entries” somewhere on screen

3.16. When the session ends, turn off the chamber lights and return the rats to the animal care facility.
3.16.1.  Reuse 2.9.3
3.16.2. WID: leaving the training room with cart of rats
3.17. In the conditioning chambers, check the fluid ports to ensure that the rats consumed the 3.2 milliliters of ethanol delivered during the session.  
3.17.1. WID: talent returns to the training room and starts checking the fluid ports
3.17.2. CU: a fluid port that has been used by rat, showing excess fluid or not, detail is of how talent checks this – by finger or by mopping up
3.18. Jean-Marie Maddux: Remember to check the fluid ports after the rats are removed from the chambers to ensure they are consuming the ethanol. Rats that do not consume all the ethanol and also show low levels of port entries during the CS plus may have to be dropped from the study. 
3.18.1. WID: talent in training room, interview shot, chambers in background open for investigation
3.19. Clean the conditioning chambers as usual.  Clean the tubing by first flushing it with water and then using an empty 60-milliliter syringe to pass air through it. 
3.19.1. Reuse 2.10.2
3.19.2. MED: flushing tubing out with water
3.19.3. MED: pumping air through tubing with 60-ml syringe
2.11 [moved]  On a weekly basis, clean the chambers in their entirety.
2.11.1
MED: cleaning a chamber
3.20. Repeat the sessions daily until the rats discriminate between the two auditory stimuli, as indicated by port entry responses.  A selective increase in port entries to the CS plus that stabilizes within 16 to 20 sessions is anticipated.
3.20.1. Reuse: 3.4.1, 3.9.1, 3.12.2, 2.9.3, 3.17.1 (checking port), 3.19.2
4. Cessation of Ethanol Delivery and Extinction of Conditioned Responding
4.1. For the extinction sessions, the conditioning chamber of every rat should be set up with the different context from the one used during Pavlovian discrimination training. 
4.1.1. Reuse: 3.2.1 and 3.3.1 Video editor: show the two chambers side by side and then flip them around, so they are on opposite side, when the narrative says “different”  Under one side write “Context A” under the other side “Context B” – the text labels should stay in place.

4.2. Conduct the extinction sessions exactly as the discrimination sessions, using the same computer program, but do not deliver any ethanol during the CS plus.
4.2.1. Reuse 2.3.1, 3.10.1, 3.11.2
, 2.9.3
4.3. For consistency, the pumps are loaded with empty 20-milliliter syringes connected to the chamber by ethanol-free tubing.
4.3.1. CU: empty syringe in the pump, being mechanically moved by pump
4.3.2. MED: pan from pump to fluid port inlet along the tubing, which is empty
4.4. Perform the extinction sessions daily until the rats stop discriminating between CS plus and minus.  This can take about eight sessions.  
4.4.1. Reuse: 3.16.2, 2.1.3

4.5. As always, clean the equipment as needed.
4.5.1. Reuse 2.10.1 and 2.10.3
4.6. Jean-Marie Maddux: Before proceeding to the renewal test, it is vital that there is significant reduction in port entries to the CS plus at the end of extinction training compared to the beginning.  
4.6.1. MED/WID: talent interview, can take place at a computer station where data is being analyzed, on screen in the background
5. Context-Induced Renewal Test
5.1. The context-induced renewal test uses the same chamber context configuration as used during the Pavlovian discrimination training, which is a different context from that of the extinction training.
5.1.1. Reuse 4.4.1 in reverse
5.2. This single-session test is performed identically to a Pavlovian discrimination training session, except that no ethanol is delivered and the syringes are empty.
5.2.1. Reuse 4.3.1 and 4.3.2
5.3. Use the same computer program to present the auditory stimuli.  The expected result is a renewal of alcohol-seeking behavior that is selective to the CS plus.
5.3.1. Reuse: 3.13.1 (whatever is shown) 3.14.1

, 3.15.1
5.4. Clean the equipment at the end of the test, as before.
5.4.1. Reuse: 2.10.1 and 2.10.2
6. Anticipated Pavlovian-Conditioned Alcohol-Seeking Behavior 
6.1. When rats were given periodic intermittent access to ethanol in their home cages, ethanol consumption and ethanol preference increased to stable levels after eight to twelve training sessions. 
6.1.1. LAB MEDIA: 51898_Chaudhri_Figure1a.tiff  
6.1.2. LAB MEDIA: 51898_Chaudhri_Figure1b.tiff
Video editor: fade between the two figures, even with the narrative length.
6.2. During Pavlovian discrimination training, port entry responses to the CS plus increased across training sessions.  There was a slight increase in responding to the CS minus, but the rats did learn to discriminate between the two auditory cues.
6.2.1. LAB MEDIA: 51898_Chaudhri_Figure2.tiff
6.3. During extinction training, port entry responses to the CS plus gradually declined, while responses to the CS minus remained low.  
6.3.1. LAB MEDIA: 51898_Chaudhri_Figure3.tiff
6.4. When the rats were returned to the context associated with Pavlovian discrimination training, a selective increase in port entries occurred during the CS plus, relative to the results after extinction training.  By contrast, there was no change in response to the CS minus.  These results demonstrate that alcohol-seeking behavior elicited by a discrete cue can be strongly modulated by environmental context.
6.4.1. LAB MEDIA: 51898_Chaudhri_Figure4.tiff
7. Conclusion Interview (spoken by you on camera)
7.1. Jean-Marie Maddux: While attempting this procedure, it is important that the researcher does not use perfumes, colognes, or other scented products. Rats are highly olfactory creatures and changes in olfactory cues associated with the researcher can be disruptive to the behavior in this task.
7.2. Nadia Chaudhri: Following this procedure, other methods like intracranial microinfusions can be performed in order to answer additional questions, like what brain regions are involved in context-induced renewal of Pavlovian conditioned alcohol-seeking. 
List of Provided Media Filenames and Descriptions

Step Procedural Narrative: 51898_Chaudhri_Schematic.pptx   Schematic overview for animation of procedure
Step 6.1: 51898_Chaudhri_Figure1a.tiff    Results graph of ethanol consumption in the home cage
Step 6.1: 51898_Chaudhri_Figure1b.tiff   Results graph of ethanol preference in the home cage

Step 6.2: 51898_Chaudhri_Figure2.tiff    Results graph of CS plus and CS minus port entries across Pavlovian discrimination training sessions

Step 6.3: 51898_Chaudhri_Figure3.tiff   Results graph of CS plus and CS minus port entries across extinction training sessions

Step 6.4: 51898_Chaudhri_Figure4.tiff    Results graph of CS plus and CS minus port entries across the three phases of the experiment: Pavlovian discrimination training (average of the last two days), extinction (average of the last two days), and renewal test (one test session). 
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.

�If these shots are re-used at this point, then it would seem that the same context from the earlier habituation session is now being set up again in this habituation session. It should be clear that for any given rat, he experiences one context in the first habituation session, and then the other, different context in the second habituation session. 


�The videographer recorded (using the small GoPro camera in the chamber) a long stretch of time showing a rat in the chamber during which several instances of the white noise occurred and several instances of the clicking noise occurred. Is it possible to please edit this footage to show the rat making port entries during one of the noises and not making port entries during the other noise? Thank you!


� There is no obvious way to show the variable time 67-second schedule. An option is to show our screen capture used in step 3.15.1, which shows the name of the computer program used: the name includes the phrase ‘67sVI’.


�We have created a conceptual schematic (using Powerpoint) of a CS+ trial and a CS- trial during PDT. This schematic shows port entries during the different time bins. Another alternative is to use the same screen capture here as the one used in shot 3.15.1. Our screen displays total port entries, CS+ port entries, CS- port entries, postCS+ port entries, and postCS- port entries all at the same time. However, our screen does not display the preCS+ or preCS- port entries, although of course that data is collected and saved in a computer file. I think the conceptual schematic would be quite helpful to the viewer. 


� Total port entries show up labelled as ‘Tport’ on our screen. If there is any confusion about this, perhaps a circle or arrow can be added that points out the phrase ‘Tport’ on the screen when the words ‘total number of fluid port entries’ are spoken. As mentioned in my comment above, this screen displays many measures at the same time, so may be useful for other steps as well.


�This description is a bit unclear to me. It is important to communicate that Context A = PDT context and Context B = Extinction context.


�Since this is the extinction phase, it would be good to show the presentation of the CS+ but without the rat making port entries. Is it possible to edit the footage of the rat in the chamber to show this?


�We are uploading another schematic that conceptually shows CS+ and CS- trials toward the end of extinction. This schematic is provided to maintain consistency with the PDT schematic that is used earlier at step 3.14.1, and the renewal test schematic that is used later at step 5.3.1.


�If the Powerpoint conceptual schematic is used at step 3.14.1, which is part of PDT, this same schematic cannot be used here, because it depicts ethanol being delivered during the CS+ (which happens during PDT), but ethanol is not delivered during the test session. So, a modified version of the conceptual schematic would have to be generated and used here. 


�The modified version of the conceptual schematic would have the line that depicts ethanol delivery removed





( 2014, Journal of Visualized Experiments


