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Authors, please fill out the brief questionnaire below.   

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)?  ___N_______
B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ___N______
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps 2.5, 3.4, 3.8, 3.13, 5.1, 5.8
D.  What is the single most difficult aspect of this procedure?  3. Intravenous Catheterization

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Procedural Narrative:

The overall goal of this procedure is to study the effects of environmental manipulations, such as chronic food restriction, on relapse to heroin seeking in laboratory rats under withdrawal conditions.(Intro).

This is achieved by first surgically inserting an intravenous catheter into the rats’ jugular vein to allow for heroin self-administration (P1).

Following a recovery period, rats are trained to self-administer heroin in operant conditioning chambers for a period of 10 days. (P2).

The next step of the procedure is the abstinence phase, where rats are transported to the animal facility and subjected to a period of restricted or unrestricted access to food (P3).

Finally, the rats are returned to the operant conditioning chambers to undergo a heroin seeking test, where responses on the heroin-paired lever result in activation of a cue-light and tone, in absence of heroin delivery (P4).

Ultimately, chronically food restricted rats with a history of heroin self-administration will exhibit a robust increase in heroin-seeking under withdrawal conditions resulting from re-exposure to the drug taking environment and drug-associated cues (P5).

P1: JOVE Graphic_18_07_13.ppt, slide 3
P2: JOVE Graphic_18_07_13.ppt, slide 4- slide 7, just showing the operant cage on the right, slide 4-5 levers are extended, slide 6 lever is pressed, slide 7 syringe is emptied.  Animate in music notes and light rays to show that the tone is played and light comes on when lever is pressed
P3: JOVE Graphic_18_07_13.ppt, slide 8 and then 9, just the rats on the scale
P4: JOVE Graphic_18_07_13.ppt, slide 10, just the highlighted test cage,  after rat presses lever the light and tone come on but the syringe does not empty (place x over)
P5: figure 4

Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   


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

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   


1.1. Firas Sedki: The main advantage of this technique over existing methods, like the reinstatement procedure, is the absence of explicit operant extinction, which is not observed in human addicts. Furthermore, the use of chronic versus acute manipulations allows for greater construct validity with respect to the human condition. 

1.2. Tracey D’Cunha: This method can help answer key questions in the drug addiction field, such as the common neurobiological mechanisms underlying drug and food seeking behaviors.  


Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     


2. Catheters and Connectors

2.1. Catheters are prepared in bulk, and autoclave sterilized for use over a long period of time. To construct a catheter, first cut Silastic tubing into 12 cm long pieces. 
2.1.1. WIDE: Talent walks up to where the sterilized catheters are kept
2.1.2. MED: Talent holds up one completed, sterilized catheter
2.1.3. MED: Shot of many lengths of tubing cut to the appropriate size.

2.2. Use a toothpick to place a small drop of silicon around the catheter, 3 cm from the tip. Let the silicon dry for 24 h before autoclaving.
2.2.1. CU: Talent applies silicon
2.2.2. MED: Shot of catheters drying
2.3. Bend the long tube of the “5-up” cannula, which will serve as a connector, in a right angle to the plastic pedestal before autoclaving.
2.3.1. CU:  Talent bends the tube at a right angle
2.4. To assemble the catheters on the day of the surgery, push the “long” side of the silastic tube over the bent metal tube of the “5-up” cannula, about half way to the plastic pedestal. 
2.4.1. CU: Talent constructs catheter
2.5. Connect the “5-up” tube via Tygon tubing and a blunted 22 G needle to a 1 ml syringe filled with sterile saline. Flush saline through the catheter to ensure unobstructed flow. 
2.5.1. CU: Talent connects tube to syringe
2.5.2. CU: Talent flushes saline through the catheter

3. Intravenous Catheterization 
3.1. To begin, anesthetize the animal before shaving and cleaning the head and area on the right shoulder with alcohol and a surgical scrub.
3.1.1. MED: Talent cleans and sterilizing shaved skin. Text Overlay (ketamine/xylazine: 90/13 mg/kg; i.p.)
3.2. After applying gel to the eyes to prevent drying, penicillin and saline are injected to protect against infection and dehydration.
3.2.1. MED: After gel has been applied to the eyes, Talent injects saline. Text overlay (Penicillin: 450 000 IU/rat, s.c.; Saline: 2ml, s.c.). 
3.3. Use standard techniques to expose the external jugular vein. Once isolated from the surrounding tissue, insert curved forceps under the vein to keep it lifted and slightly stretched.
3.3.1. CU: Talent exposes the jugular vein
3.3.2. CU: Talent inserts forceps under vein
3.4. Make a small, v-shaped cut on the vein and hold the cut open using a vessel dilator.  Advance the “short”, 3 cm tip of the catheter into the vein towards the heart until the silicone drop is at the incision point. 
3.4.1. CU: Talent inserts vessel dilator into vein
3.4.2. CU: Talent inserts catheter into vein
3.5. Tie the catheter to the vein with 3 sutures: one as far caudal as possible, one just rostral to the silicone drop and the third one as far rostral as possible. Pass saline through the catheter to ensure that it remains unobstructed and that the sutures are not too tight.
3.5.1. CU: Talent ties 3 sutures, long shot
3.5.2. CU: Talent passes saline through catheter after sutures are in place
3.6. Next, place the rat ventral side down, incise the head and insert a hemostat to separate the skin from the underlying tissue and create a subcutaneous “pocket”. 
3.6.1. MED: Talent turns rat over
3.6.2. CU: After making the incision, Talent inserts the hemostat under the skin and makes a pocket
3.7. Guide the hemostat under the skin towards the opening on the shoulders where the catheter was inserted. Break through the connective tissue and tightly clamp the catheter at the most rostral point, below the base of the “5-up.”
3.7.1. CU: Talent guides hemostat under skin
3.7.2. CU: Talent breaks through tissue
3.7.3. CU: Talent clamps the catheter
3.8. Detach the “5-up” and thread the long end of the catheter under the skin and out the incision located at the top of the head. Use scissors to cut the catheter below where the hemostat was clamped and re-attach the long end of the “5-up.” 
3.8.1. CU: Talent threads long end of catheter out of the incision near the head
3.8.2. CU: Talent cuts the catheter 
3.8.3. MED: Talent reattaches the 5-up
3.9. Pull the catheter along the metal shaft of the “5-up” all the way to the plastic pedestal. Pass saline through to ensure free flow.
3.9.1. CU: Talent pulls catheter up to the plastic pedestal
3.9.2. CU: Talent flushes with saline
3.10. After closing the wounds with sutures, place the rat in a stereotaxic apparatus. 
3.10.1. MED: Talent places rat in stereotaxic apparatus (after closing all wounds)
3.11. Once the exposed skull is clean and dry, use a manual drill bit to drill four to five holes into the surface. Next, insert machine screws into the holes to act as scaffolding for the head-cap. 
3.11.1. CU: Talent drills holes in the clean and dry skull surface
3.11.2. CU: Talent inserts screws into holes
3.12. Place the “5-up” connector between the screws and tuck the excess length of the catheter into the subcutaneous “pocket” made earlier.
3.12.1. CU: Talent places 5-up connector between screws
3.12.2. CU: Talent tucks excess length into the pocket
3.13. Lastly, use dental cement to affix the “5-up” to the top of the skull. Remove the rat from the stereotaxic apparatus after the cement is fully dried and monitor until fully recovered.
3.13.1. CU: Talent attaches 5-up to skull with cement
3.13.2. MED: Talent places animal in recovery location. Text Overlay (See text protocol for details of post-operative care).

4.  Operant Conditioning Chambers
4.1. Rats are housed individually in operant-conditioning chambers enclosed in sound attenuating compartments equipped with a fan. 
4.1.1. MED/WIDE: Shot approaching the sound attenuating chamber
4.1.2. MED/CU: Shot of the operant chamber inside
4.2. Two retractable levers are mounted 9 cm above the floor of the right sidewall with a cue-light above each lever. 
4.2.1. CU: Shot of both levers with cue-light in view
4.3. A tone module is placed above the active lever and a red house-light is positioned at the top-center of the left sidewall. Food and water is available ad libitum. 
4.3.1. CU: Shot of the tone module, maybe play the tone for the video?
4.3.2. CU: Shot of the red light
4.3.3. CU: Shot of the food hopper
4.4. The drug pump is attached to the catheter via a liquid swivel and Tygon tubing protected with a metal spring.
4.4.1. MED/CU: Talent demonstrates the movement of the swivel

5. Heroin Self-administration
5.1. Heroin self-administration is initiated following recovery from surgery and a 24-h habituation period. To begin, flush the catheter with a heparin/gentamicin solution. Next, connect the 5-up connector to the Tygon tube and attach the metal spring.
5.1.0	Added shot: Talent removes rat from cage, attaches the “flusher” (syringe connected to short Tygon tube) to the 5-up connector and runs 0.2-0.3 ml of solution through the catheter
5.1.1. WIDE: Talent walks up to operant chamber
5.1.2. MED: Talent hooks up the connector to the tube and attaches the spring, multiple takes/angles, repeated (do not use take 4)
5.2. Begin each session at the onset of the dark phase with the extension of the active and inactive levers, as well as illumination of the house-light and activation of the cue-light/tone complex for 30 s. 
5.2.1. MED: Shot of the chamber interior as levers are extended
5.2.2. MED: Shot of the chamber interior as the house light is illuminated and the cue-light/ tone plays
5.3. The rats are allowed to self-administer heroin for 10 days during three, 3-h sessions separated by 3-h intervals.
5.3.1. MED/CU: Rat explores operant chamber and may press a lever. Text Overlay (0.1 mg/kg/infusion)
5.4. Responses on the active lever result in activation of the drug pump and initiation of a 20 s timeout period during which the house-light is turned off and the cue light/tone complex above the active lever is activated. Inactive lever responses are recorded but have no programmable consequences.
Use part of 5.3.1
5.4.1. CU: Rat pushes active lever. Text overlay (5 s, 0.13 ml/infusion)
5.4.2. MED: Shot of the chamber during the time-out period
Use  5.8.1
5.4.3. MED: Rat presses inactive lever
5.5. After self-administration training, remove the rats from the operant conditioning chambers and individually house them in the animal facility with unrestricted access to food and water for one drug-washout day. 
5.5.1. MED: Talent removes animal from chamber
5.5.2. WIDE: Talent takes the cage out of the room
5.6. The next day, reduce the amount of food for the food restricted group to begin the abstinence period while maintaining unrestricted access to food in the sated group.
5.6.1. MED: Over the shoulder of talent reducing the amount of food for one group, maybe put a sated group cage next to it for reference
5.7. Perform the drug-seeking test the morning of abstinence day 14. Return the rats to the operant conditioning chambers and attach them to the metal spring. 
5.7.1. MED: Talent enters test room with animals
5.7.2. Reuse 5.1.2 {There are differences between training and test days. There is no flushing on test day, and the rat is connected only to the spring (there is no tube).}  Please use shot 5.1.2 TAKE 4.
5.8. Allow a 1 or 3-h session during which active and inactive lever responses have the same consequences as in self-administration training, excluding the availability of the drug.
5.8.1. MED/CU: Rat explores operant chamber, presses levers etc. Text overlay. (under extinction conditions).


6. Results: Lever Responding in Food-restricted and Sated Rats Under Withdrawal
6.1. These results demonstrate that body weights remain stable throughout the heroin self-administration training. During abstinence, rats with unrestricted access to chow increase their body weight, while those that are food restricted decrease their body weight by approximately 10-15%.
6.1.1. LAB MEDIA: figure 2, highlight left portion of graph and then draw lines to show the divergence in body weights between groups
6.2. As seen here, infusions and active lever responses increased over the training days, whereas inactive lever responding did not.
6.2.1. LAB MEDIA: figure3, draw a line showing the increase in active lever presses and then one showing the lack of change in inactive
6.3. Following the abstinence period, active lever responding for the food restricted rats significantly increased compared to the sated rats, whereas inactive lever responding is minimal and comparable between groups.
6.3.1. LAB MEDIA: figure 4, highlight or circle both FDR bars and then repeat for sated

INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/index/Details.stp?ID=1597


7. Conclusion (said by authors on camera

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.


7.1. Firas Sedki: Following this procedure, other methods such as intracranial injections, microdialysis, western blotting or immunohistochemical techniques can be used to target specific neurochemical and pharmacological systems.

7.2. Tracey D’Cunha: After watching this video, you should have a clear understanding of how to surgically implant an intravenous catheter into the rats jugular vein, as well as how to conduct a heroin self-administration procedure in standard operant conditioning chambers.




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 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.


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.
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