STANDARD OPERATING PROCEDURE (SOP)
FOR CONDITIONED PLACE PREFERENCE (OR AVERSION) TESTING
PURPOSE:  Drug-induced place conditioning is commonly used in mice to study the rewarding and aversive effects of drugs. During training, a distinctive environmental cue (a floor texture; the drug conditioned stimulus [CS+]) is paired with drug exposure (the unconditioned stimulus [US]). Another floor texture is paired with vehicle exposure (the vehicle conditioned stimulus [CS-]). If the perception of the drug effect is rewarding, then its association with the CS+ results in the animal spending more time during a floor preference test in contact with the CS+ than in contact with the CS- (a conditioned place preference; CPP). If the perception of the drug effect is aversive, then the animal will avoid contact with the CS+ and spend more time on the CS-, during a floor preference test (a conditioned place aversion; CPA).
METHOD: The methods described below are based on studies performed over a 20-year period in the laboratory of Dr. Phillips’ collaborator, Dr. Christopher Cunningham, or in Dr. Phillips’ own laboratory. An appropriate review paper for details associated with CPP and CPA testing is by Cunningham et al. (2006) Drug-induced conditioned place preference and aversion in mice. Nature Protocols 1:1662-1670.
DRUGS: This procedure can be used for investigating the rewarding or aversive effects of drugs such as, but not limited to, ethanol, morphine, nicotine, methamphetamine and cocaine. The doses required to produce a CPP or CPA are dependent on the drug and may be dependent upon the genotype of mouse.
APPARATUS: Each conditioning apparatus is a clear acrylic plastic box (30 cm L x 15 cm W x 15 cm H) enclosed in a chamber that has been specially designed to reduce disturbance of the test subject by excluding noise and light from the external environment. This external chamber is equipped with an internal light that can be turned on or off and a fan that provides appropriate ventilation. General locomotor activity and the animal’s position in the box are detected by photocell beams and detectors that are mounted on opposite walls (2 cm above the chamber floor). Breaks of the photocell beams are recorded by a computer. Two different floor textures serve as the conditioned stimuli (CS+ and CS-). The grid floor is constructed from 2.3-mm stainless steel rods mounted 6.4 mm apart in acrylic rails. The hole floor is made from perforated 16 gauge stainless steel with 6.4-mm round holes on 9.5-mm staggered centers.
PROCEDURE:

Session durations: Habituation = 5 min, Conditioning/Extinction Training= 5-30 min, Conditioning Test = 30-60 min

General information:
· Mice will have access to the entire apparatus on the habituation day and a smooth black plastic floor will be inserted on this day. 

· Depending upon the drug to be tested, mice should be either confined to one side of the box on all conditioning/extinction trials using a black plastic divider and the appropriate floor in place, or they should have access to the entire apparatus with the appropriate single floor type placed on both sides of the apparatus.

· Lighting in the chambers should correspond with the light cycle of the animals (i.e., lights ON in the sound enclosure if tested during their light cycle; lights OFF if tested during their dark cycle).

· See table below for full counterbalancing scheme.

Calendar (number of trials will depend on drug being tested; there will be 8 to 12 conditioning trials):

8-trial conditioning –

Day 1 (M) Habituation (5-30 min)

Day 2-3 (Tu-W) Cond 1 & 2 (one drug, one saline trial; 5-30 min each)

Day 4-5 (Th-F) Cond 3 & 4 (one drug, one saline trial; 5-30 min each); change cages Friday after conditioning (Day 5)

Day 6-7 (Sa-Su) break – no trials; leave animals undisturbed
Day 8-9 (M-Tu) Cond 5 & 6 (one drug, one saline trial; 5-30 min each)

Day 10-11 (W-Th) Cond 7 & 8 (one drug, one saline trial; 5-30 min each)

Day 12 (F) Conditioning Test (30-60 min after saline treatment). Change cages after test if study is to continue to a second Conditioning Test following drug exposure, or if Extinction and Reinstatement testing is desired. Euthanize all animals by CO2 asphyxiation after testing if study is to end after first Conditioning Test. 
If Conditioning Test with drug exposure is desired – 

Day 13-14 (Sa-Su) break – no trials; leave animals undisturbed
Day 15 (M) Conditioning Test (30-60 min after drug treatment). Euthanize all animals by CO2 asphyxiation after testing.

If Continuing to Extinction and Reinstatement, rather than Conditioning Test with drug exposure – 
Day 15-17 (M-W) Extinction (2, 5-30 min trials per day after saline treatment for a total of 6 trials; the 2 daily trials are separated by ~ 2-4 h)

Day 18 (Th) Extinction Test (30-60 min after saline treatment)

Day 19 (F) Reinstatement Test (30-60 min after saline treatment)

12-trial conditioning – 

Day 1 (M) Habituation (5-30 min)

Day 2-3 (Tu-W) Cond 1 & 2 (one drug, one saline trial; 5-30 min each)

Day 4-5 (Th-F) Cond 3 & 4 (one drug, one saline trial; 5-30 min each); change cages Friday (Day 5)

Day 6-7 (Sa-Su) break – no trials; leave animals undisturbed
Day 8-9 (M-Tu) Cond 5 & 6 (one drug, one saline trial; 5-30 min each)

Day 10-11 (W-Th) Cond 7 & 8 (one drug, one saline trial; 5-30 min each)

Day 12-14 (F-Su) break – no trials; change cages on Friday (Day 12)

Day 15-16 (M-Tu) Cond 9 & 10 (one drug, one saline trial; 5-30 min each)

Day 17-18 (W-Th) Cond 11 & 12 (one drug, one saline trial; 5-30 min each)

Day 19 (F) Conditioning Test (30-60 min after saline treatment). Change cages after test if study is to continue to a second Conditioning Test following drug exposure, or if Extinction and Reinstatement testing is desired. Euthanize all animals by CO2 asphyxiation after testing if study is to end after first Conditioning Test.
If Conditioning Test with drug exposure is desired – 

Day 20-21 (Sa-Su) break – no trials; leave animals undisturbed

Day 22 (M) Conditioning Test (30-60 min after drug treatment). Euthanize all animals by CO2 asphyxiation after testing.

If Continuing to Extinction and Reinstatement, rather than Conditioning Test with drug exposure –Day 20-21 (Sa-Su) break – no trials; leave animals undisturbed
Day 22-24 (M-W) Extinction (2, 5-30 min trials per day after saline treatment for a total of 6 trials; The 2 daily trials are separated by ~ 2-4 h)

Day 25 (Th) Extinction Test (30-60 min after saline treatment)

Day 26 (F) Reinstatement Test (30-60 min after saline treatment)

Procedure:

Habituation

· Move mice in their home cages into room 617, 45-60 minutes prior to testing, and turn on all equipment and verify that the equipment is working properly.

· Place smooth black plastic floors on both sides of conditioning chambers with no black plastic dividing wall (mice will have access to entire apparatus).

· Set up the system for a 5-30 minute session (1 minute intervals).

· Each squad is composed of four animals housed in the same cage.  This avoids the interaction of saline- and drug-treated mice. Do not disturb or move a cage until you are ready to put the animals into the apparatus.  For each animal, remove from cage, weigh, inject (IP) with appropriate volume of saline, and place immediately into conditioning apparatus for CPP test. For CPA test, remove from cage, weigh, place immediately into conditioning apparatus, and inject with saline after the test is completed.
· At the conclusion of the habituation test period (and injection if CPA study), return to home cage.

· Remove fecal boli and urine; clean the floors and sides of apparatus with a damp sponge.

Conditioning (Cond) Days
· On each day, move mice to room 617, 45-60 minutes prior to testing, and turn on all equipment and verify that the equipment is working properly.

· Place grid/hole floors in all monitors with black plastic divider in center of apparatus.

· Set up the system for a 5-30 minute session (1 minute intervals).

· Move each cage only when you are ready to put the animals into the apparatus.  For each animal, remove from cage, weigh, inject (IP) with appropriate volume of saline or drug, and place immediately into conditioning apparatus for CPP study. For CPA study, administer injection after apparatus exposure as described for habituation. Each animal will receive drug and saline on alternating days, so that drug trials occur every 48 h.  Study is counterbalanced for the order of conditioning trials (drug first vs. saline first), the floor associated with drug exposure (grid vs. hole), and the side of the apparatus associated with drug exposure (right vs. left). IMPORTANT:  The side on which the drug-paired floor is placed in the apparatus for a given animal should be the same on all conditioning days. At the conclusion of the trial period (and injection if CPA study), return to home cage.

· Remove fecal boli and urine; clean the floors and sides of box with a damp sponge.

· On cage changing day, change cages after ALL animals in ALL cages have been tested.

Test of Conditioned Place Preference or Aversion
· Move mice to room 617, 45-60 minutes prior to testing and turn on and verify functioning of test equipment.

· Place the grid floor on one side of each apparatus and the hole floor on the other side with NO black plastic dividing wall (mice will have access to entire apparatus).

· Set up the system for a 30-60 minute session (1 minute intervals).

· Move each cage only when you are ready to put the animals into the apparatus.  For each animal, remove from cage, weigh, inject (IP) with appropriate volume of saline, and place immediately into center of conditioning apparatus if CPP study. Important:  The side of the apparatus on which the drug paired floor is placed (right vs. left) should be consistent with the side on which it was placed during conditioning. For CPA study, animals are weighed and placed in the apparatus without injection, and injected with saline after test only if the study is to continue with extinction/reinstatement. 
· Remove each mouse immediately after the conclusion of the trial period and place in home cage.

· Remove fecal boli and urine; clean the floors and sides of box with a damp sponge.

· Change cages after ALL animals in ALL cages have been tested or euthanize all animals by CO2 asphyxiation if study is complete.
Test of Conditioned Place Preference in the Presence of Drug - Relevant only for CPP:

· Move mice to room 617, 45-60 minutes prior to testing and turn on and verify functioning of test equipment.

· Place the grid floor on one side of each apparatus and the hole floor on the other side with NO black plastic dividing wall (mice will have access to entire apparatus).

· Set up the system for a 30-60 minute session (1 minute intervals).

· Move each cage only when you are ready to put the animals into the apparatus.  For each animal, remove from cage, weigh, inject (IP) with appropriate volume of drug, and place immediately into center of conditioning apparatus. Important:  The side of the apparatus on which the drug paired floor is placed (right vs. left) should be consistent with the side on which it was placed during conditioning. 
· Remove each mouse immediately after the conclusion of the trial period and place in home cage.

· Remove fecal boli and urine; clean the floors and sides of box with a damp sponge.

Extinction

· Move mice to room 617, 45-60 minutes prior to testing and turn on and verify functioning of test equipment.

· Place grid/hole floors in all monitors with black plastic divider in center of apparatus.

· Set up the system for a 5-30 minute session (1 minute intervals).

· For each animal, remove from cage, weigh, inject (IP) with appropriate volume of saline, and place immediately into conditioning apparatus for CPP study.  For CPA study, administer injection after apparatus exposure as described for conditioning. Each animal will receive two extinction trials on each day, with each trial separated by ~2-4 h (for a total of six trials per animal).  On each extinction day, all animals will have one trial on the grid floor and one trial on the hole floor. IMPORTANT: Place the floor types on the same sides of the apparatus for a given animal as the sides during conditioning. 

· Remove each mouse immediately after the conclusion of the trial period and place in home cage.

· Remove fecal boli and urine; clean the floors and sides of box with a damp sponge.

Test of Extinction

· Move mice to room 617, 45-60 minutes prior to testing and turn on and verify functioning of test equipment.

· Place the grid floor on one side of each apparatus and the hole floor on the other side with NO black plastic dividing wall (mice will have access to entire apparatus).

· Set up the system for a 30-60 minute session (1 minute intervals).

· Move each cage only when you are ready to put the animals into the apparatus. For each animal, remove from cage, weigh, inject with appropriate volume of saline, and place immediately into center of conditioning apparatus for CPP study.  For CPA study, administer injection after apparatus exposure as described for conditioning. Important:  The side of the apparatus on which the drug paired floor is placed (right vs. left) should be consistent with the side on which it was placed during conditioning. 
· Remove each mouse immediately after the conclusion of the trial period and place in home cage.

· Remove fecal boli and urine; clean the floors and sides of box with a damp sponge.

Test of Drug-induced Reinstatement

· Move mice to room 617, 45-60 minutes prior to testing and turn on activity monitors.

· Place the grid floor on one side of each apparatus and the hole floor on the other side with NO black plastic dividing wall (mice will have access to entire apparatus).

· Set up the system for a 30-60 minute session (1 minute intervals).

· Move each cage only when you are ready to put the animals into the apparatus.  For each animal, remove from cage, weigh, inject (IP) with appropriate volume of drug, and place immediately into center of conditioning apparatus for CPP study.  For CPA study, no injection is necessary. Important:  The side of the apparatus on which the drug paired floor is placed (right vs. left) should be consistent with the side on which it was placed during conditioning. 
· Remove each mouse immediately after the conclusion of the trial period and place in home cage.

· Remove fecal boli and urine; clean the floors and sides of box with a damp sponge.

· Euthanize all animals after ALL have been tested by CO2 asphyxiation. 

	squad
	monitor
	group
	grid side
	strain
	sex
	animal

	1
	1
	G+H-
	R
	
	
	

	1
	2
	G-H+
	R
	
	
	

	1
	3
	H+G-
	L
	
	
	

	1
	4
	H-G+
	L
	
	
	

	2
	1
	G-H+
	R
	
	
	

	2
	2
	H+G-
	R
	
	
	

	2
	3
	H-G+
	L
	
	
	

	2
	4
	G+H-
	L
	
	
	

	3
	1
	H+G-
	R
	
	
	

	3
	2
	H-G+
	R
	
	
	

	3
	3
	G+H-
	L
	
	
	

	3
	4
	G-H+
	L
	
	
	

	4
	1
	H-G+
	R
	
	
	

	4
	2
	G+H-
	R
	
	
	

	4
	3
	G-H+
	L
	
	
	

	4
	4
	H+G-
	L
	
	
	

	5
	1
	G+H-
	R
	
	
	

	5
	2
	G-H+
	R
	
	
	

	5
	3
	H+G-
	L
	
	
	

	5
	4
	H-G+
	L
	
	
	

	6
	1
	G-H+
	R
	
	
	

	6
	2
	H+G-
	R
	
	
	

	6
	3
	H-G+
	L
	
	
	

	6
	4
	G+H-
	L
	
	
	

	7
	1
	H+G-
	R
	
	
	

	7
	2
	H-G+
	R
	
	
	

	7
	3
	G+H-
	L
	
	
	

	7
	4
	G-H+
	L
	
	
	

	8
	1
	H-G+
	R
	
	
	

	8
	2
	G+H-
	R
	
	
	

	8
	3
	G-H+
	L
	
	
	

	8
	4
	H+G-
	L
	
	
	

	9
	1
	G+H-
	R
	
	
	

	9
	2
	G-H+
	R
	
	
	

	9
	3
	H+G-
	L
	
	
	

	9
	4
	H-G+
	L
	
	
	

	10
	1
	G-H+
	R
	
	
	

	10
	2
	H+G-
	R
	
	
	

	10
	3
	H-G+
	L
	
	
	

	10
	4
	G+H-
	L
	
	
	

	11
	1
	H+G-
	R
	
	
	

	11
	2
	H-G+
	R
	
	
	

	11
	3
	G+H-
	L
	
	
	

	11
	4
	G-H+
	L
	
	
	

	12
	1
	H-G+
	R
	
	
	

	12
	2
	G+H-
	R
	
	
	

	12
	3
	G-H+
	L
	
	
	

	12
	4
	H+G-
	L
	
	
	


G+H- = group that receives drug on the first conditioning day and when on the grid floor, and receives saline on the second day and when on the hole floor.

H-G+ = group that receives saline on the first conditioning day and when on the hole floor, and receives drug on the second day and when on the grid floor.

H+G- = group that receives drug on the first conditioning day and when on the hole floor, and receives saline on the second day and when on the grid floor.

G-H+ = group that receives saline on the first conditioning day and when on the grid floor, and receives drug on the second day and when on the hole floor.
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