PHYSIOLOGICAL PSYCHOLOGY 
INSTRUCTOR’S LAB MANUAL
(Author: Mary Beth Knight, Graduate Student 04-06)
(Supervisor: Diego Fernandez-Duque, Assistant Professor)
Timeline
Movie Theatre Reservations
General Ordering Info
Crayfish Lab
Histology Lab
Sheep Brain Lab
Ethanol Pole Box Lab
Morris Water Maze Lab
Time Line  
Late Summer (for fall term)/ December (for spring course)
· order rats so that they’ll be 2-3 months old when the rat labs start (see rat page)

· reserve movie theatre

· website updates

· check on saline solution and histology staining ingredients with Matt. 

· order brains and cow eyes and restock lab with gloves, pre-cleaned slides, Ethanol, propanylol, ACh agonist 
Early Fall/Spring
· Order crayfish (see crayfish page) and crayfish food and rats if needed (check with Mike and Matt first)
· Get additional lab supplies: evaporated milk, jelly beans, food coloring, q-tips
Movie theatre reservations
Call the Connelly center early in the summer 610-519-7270. After you make the reservation they’ll send you 2 confirmation forms.  Sign and send one back to the Connelly Center (in the envelope they sent it in) and keep one. Don’t lose the copy, it is our receipt in case they double book (which they have done in the past).
ORDERING 
All supplies are ordered from Carolina Biological. 
1- go to website www.carolina.com and search for what you want

2- write down the product number, quantity you want, and the price 
3- give the info to Nancy or get the Psychology credit card and Villanova code from her and call them yourself.  

Ordering notes
Brains: whole brains with dura .
Crayfish and crayfish food: Carolina Biological – go to the website and search for crayfish.  Order “Crayfish, not sexed, large, living.” Get at least 1 pack of 12.  Talk to Matt, and if he wants some too, get 2 packs of 12. In 2005 the product # was 14-2502, $31.75 per pack.
Their food lasts a long time and is kept in the room where they are, in front of lab room (Tolentine 248). The room combination is the same as the graduate student computer room.  Check and see if there is any, if not, order that too.  It’s called “Crayfish and lobster food.”  In 2005, the product # was 14-2540, $6.50. BE READY FOR THEM BEFORE YOU ORDER! THEY USUALLY COME FAST! And don’t order them too early, you’ll have to feed the little buggers until lab day.
Rats: get them early because they’re cheaper that way – they should be 2-3 months old when you use them in lab. Just tell Nancy the weights of the rats you want. Use the table below to figure out how heavy (in grams) rats of various ages are. Make sure to warn the graduate student who is in charge of taking care of Mike Brown’s rats and coordinate with him/her for the care of the animals.
age/weeks
grams

	1
	40

	2
	60

	3
	80

	4
	100

	5
	120

	6
	165

	7
	215

	8
	260

	9
	295

	10
	320

	11
	345

	12
	365


CRAYFISH ACTION POTENTIAL LAB

Order Info

See ordering page
Housing the little critters
--It takes only a few days (sometimes overnight) for them to come in so be ready for them before you even order them.  Before they get here fill up a lot of milk jugs (9 or so) almost full of water and let them sit at least 24 hours – this gets the chlorine out of the water so the crayfish won’t die in their new home. 
--Once the water is ready, pour it about 4 inches deep in the bottom of milk jugs with cut off tops.  Also, there are white boxes you can put water in too.  Before you open the box of crayfish have a poking stick and some big tweezers ready.  

--Some of the crayfish will likely have died in transport.  I put the dead crayfish in a black plastic trash bag and threw them in the dumpster outside, but I don’t think I was supposed to.  Find out what to do with them from Mike Brown. Pick out the crayfish one at a time and put them in their containers.  Put only one per container because they fight.  Make sure they have enough water in the container to completely cover them.  

--Give them a pinch of food every few days – Matt says you can do it once a week, but my conscience makes me feed them more often.  
Running the lab
Coordinate with Matt so your presence in his lab does not disrupt their experiments.
Make saline and store in the fridge in Matt’s lab until you use it. You’ll need 1000ml per lab (1 lab being 3 groups of 3 or 4 students).  Below is the formula for making the crayfish saline.  The bottles at one point were all marked with a sticker and smiley with the amount needed written on them. You can find the bottles in the fourth floor (ask Matt for the key).
Saline Solution Instructions
* Fill a 1000ml erlynmyer flask with 1000ml of distilled water and add the following:
· KCl  400mg (.4g)
· NaCl  12g

· CaCl2 (2H2O)  1.47g

· MgCl2 (6h20)  530mg (.53g)

· NaHCO3  193mg (,19g)

*Drop a magnetic stir capsule in the flask and place flask on the electric stirrer.  Turn the stir knob to high (don’t turn the heat on!) and let it stir for several minutes until the mixture is clear.

Take out the stir capsule with the long magnetic plastic stick.  Cover flask with THAT STUFF and place in Matt’s refrigerator until lab.

One day or a few hours before the lab starts get some petty cash from Nancy (the psychology secretary) and buy 2 bags of ice (one for each lab).  Store them in the psychology freezer until lab.   Fill up the rectangle plastic container that’s in the physio lab with ice before the students get there.  As soon as they show up, dump the crayfish and their milk jug water into the ice (one per group, usually 3).  Just dump their milkjug water in the ice.  As they grow numb watch the Smith college video then follow the student handout.  
http://www.science.smith.edu/departments/NeuroSci/courses/bio330/labs/L7cns.html   
(go here then click on the video link)

Tips:  
-    set the ocscilloscope to .1mv and 1ms – use channel 1 


-    make sure both the switch box and the oscilloscope are turned ON!  

-    Turn OFF the switch box when not in use or the batteries will die!!!!!

-    Set up the audio by using the labeled device; use the t-connector to plug both it and the cord from the switch box in channel one at the same time.  Plug the computer speaker (the part that usually goes in the back of the computer) into the device. 

HISTOLOGY LAB
Things to gather:

From Matt’s lab
*Jugs of 100% and 95% alcohol

70% alcohol (you might need to make this. Mix 150ml dH20 to 350ml 100% alcohol)

Distilled water (you’ll need a couple jugs full)

*Thionin Stain (ask if you can use Matt’s lab’s container – make sure to keep it covered!)
*Bucket, hammer, gloves, and smashing bag for dry ice

*histoprep

*Subbed slides (9)
*Unstained brain slides (9) (You might have to make these- It’ll be practice with cryostat!)

From 253 lab

*12 dipping containers

*Tape to label containers with

*2-3 paintbrushes

*tweezers

*small round dishes

*Jars of brains (also can get boxes from professor who used to work at Villanova in Tol3XX – Diego has the key)
*cryostat knife blade – put it in the freezer in Matt’s lab 
STAINING STATION

Fill the dipping containers with the solutions, label them and set them up in this order:
95%, 70%, H20, H20, Thionin, H20, H20, 70%, 95%, 100%, 100% (DOUBLE CHECK)

Put extra water nearby to refill the water boats with when they get to murky.

Place the unstained slides at the beginning of this staining station and paper towels for drying stained slides at the other end.
Get things started for them by moving slides through the first two 5 min stations for them.  (it doesn’t take nearly as long in ANY of the steps as it says. Just move it through each one – maybe 10 dips in each (20-30 sec in the stain).  (This last part is just my advice…not official and probably not right, but it works for purposes of the lab).  

SLICING STATION

Fill the small round dishes with dH20 and place the paintbrushes, tweezers, and subbed slides next to them. 
Put cryostat’s knife blade in Matt’s freezer the day before

20-30 minutes before lab go to Mendel 4th floor (the end closest to Tolentine).  Bring gloves, bucket, and hammer. Get dry ice (you don’t need much) from the big cooler sitting on the left side of the hall (in Chem. Dept). You might have to chip smaller pieces off a bigger chunk from the cooler.
Take ice back to lab and smash it up inside the bucket or smashing bag with the hammer. Wear gloves. Once it is crushed pour the ice into the dips of the cryostat stage. Put blade in the ice until lab starts, then secure it into place (see pic).  Let the stage freeze. Once lab starts, show them the brain and describe what’s going on then (you or them) chop off the cerebellum with a razor blade.  Hold the brain gently with tweezers in one hand and squirt a dime size of histoprep onto the stage with the other.  IMMEDIATELY place the back of the brain onto the histoprep as evenly as possible.  It freezes fast.  Wrap aluminum foil loosely around brain and fill with more crushed ice.  Wait a minute or so for the brain to freeze and with tweezers remove tin foil and push loose ice into the holding chambers.  Slice!  Line the blade up to the brain so it will cut off the top skinny part.  Pull the silver ball toward you 5 or 10 times until you’re getting good slices. Then just click it twice for super thin stainable slides.  Use the paintbrush to move slides carefully off the blade into the round water dishes.  After each group has made several slices, they mount those slices onto the subbed slides (follow lab handout instructions).  
For the computer stations – Make sure the internet is working and the electronic version of the  handout is open so they can use it to go to the links they need.  

SHEEP BRAIN LAB
(Brains should’ve already been ordered. See ordering Info)
Usually students work in groups of 2-3 with each group having a brain. An hour or two before the lab, take the number of brains that you need for that day’s lab out of the formaldyhyde solution they’re stored in, rinse them in water, and place them in a bucket of water. Shut up the rest of the brains tightly.  
Set the following materials out at each group’s station:

-a sheep brain dissection book

-a dissection tray

-dissection tools: scissors, scalpel, a poker thing

Open the brain atlas and the two sheep brain websites on the lab computers.
Have the students follow the lab handout.
Ask students to clean out their dissection trays with water and windex after lab and put the brain pieces into the trash.  Stack the cleaned trays so they don’t fit inside each other and they will dry effectively – or they will smell!  Take out the trash to the dumpster below Tolentine. 

Ethanol and Rat’s Exploratory Behavior Lab

(Rats should’ve already been ordered.  See ordering info.)

See Mike or Matt to get access to their colony room where you have been storing the rats.

See Mike about getting sucrose pellets, the pole box, and pole box shaping thing.
2 Weeks before lab
Throw 10-20 sugar pellets into rats’ cages a few days this week as you’re getting them ready for their diet and during the first couple days of their diet. 

Number the cards on the cages 1 to whatever. The rats inside cage 1 will be known as 1A and 1B. The rats inside cage 2 will be 2A and 2B, etc.  

Weigh the rats two days in a row. During the first weigh in mark the tail with permanent marker of one rat from each cage – this makes them rat B of that cage. 

Put these weights into the rat weight excel spreadsheet to determine 90% of projected body weight.  Each week weight the rats so that you know whether they are on their body weight target.  

After weighing them twice, start giving them 15g per rat (30 per cage) per day.  Feed them roughly the same time of day. Let the animal caretaker know that you will now be in charge of feeding your rats.  ***This means that you are responsible for them, even on the weekends.  If you need to skip a day, give them twice as much as normal the day before.  You can’t skip two days.  After the lab is over they can go back to free-feeding (ask the animal caretaker to take back over) because they don’t need to be food deprived for the water maze which comes later in the semester. 
1 Week before lab
Get the pole box from Mike and do all training in the room where the lab is going to be.  It’s best in the bigger of the two lab rooms. 

Day 1:  Bait the top of each pole with a sucrose pellet and place the shaping pole box device near one of the inside edges of the box.  Sprinkle sucrose pellets around the base of it.  Introduce rats to the pole box in cage pairs. Keep them in until the both have raised up several times to get sucrose from the top of the shaping poles at least.  
Days 2-5: Put the rats in by themselves and, unless they seems to really need it, don’t use the shaping poles.  Be patient, some may take a while to get it.  Leave rats in for at least 3-5 minutes then if they’ve visited at least 3-5 poles take them out.  Increase that number every day. Some rats may take 10 minutes to get to the criterion you’ve set.  
Day or two before lab

-gather 3 or 4 stop watches, some paper, and pens

-Make sure you have 2 syringes of at least 26 gauge (the higher number the smaller the needle the less pain) Label one saline and one ethanol 
-Find the ethanol you ordered earlier in the year
-Get saline solution bottles from Matt’s lab

-Mix the ethanol solution according to the following formulas:

Day of the lab

Bring the rats’ cages down to the lab and put them in room where the pole box isn’t.  Get the flower pot and scale from Mike’s colony room and plug it in near the cages.
Once lab starts, talk briefly about what the pole box is and the reasoning behind the lab’s investigation. Then give an i.p. injection the first rat.  Have a student weigh it and plug the weight into the formula to see how much ethanol or saline they get (link to excel dose spreadsheet).  It’s easier to weigh all rats at the same time.  After 5 minutes inject the second rat.  While you’re waiting another 5 minutes for the first rat to be ready answer questions and assign data collection duties to all the students.  These are the dependent variables that need to be measured. 

-time spent in zone 0, zone 1, and zone 3 (see pic) (this takes 3 people)

-number of times the rat goes to an outside pole and 1 pole or the 2 pole (3 people)

-How many revisits the rat makes. This person can make a diagram (see below) of the poles with numbers on their paper and mark out when a rat has visited a pole and tally up the revisits.

1    2     3    4    5  

6    7     8    9   10

11  12  13  14  15

16  17  18  19  20

-Also, the group has to operationally define what it means for a rat to be “spending time in a particular zone” and to “visit a pole”.

-Feel free to let the group come up with their own DVs!

Also, assign students to:

-fill the poles back up with sugar after each rat has finished

-time the entire session and tell the group when 5 minutes have passed

Let each rat in the pole box for 5 minutes and record the data.  Plot it creatively. (Link to excel graphs of F05 pole box data.)
Morris Water Maze – Adrenaline Blocker Lab

-Get saline bottles from Matt’s lab

-get syringes for making subcutaneous injection

(to do this: lift up skin above shoulders and poke the needle through then push down on syringe)

-get powdered milk from grocery

-duct tape

This lab needs to be modified, but here’s how we did it.  First, duct tape a platform down on the bottom of the pool (or use several dissection trays stacked on top of each other upside down).  Fill the baby pool that’s in the crayfish room up with warm water.  Pour in enough powdered milk so that you can’t see the platform.  We taped poster board all around the edges to extend the sides of the pool.  Bring an old towel or two for the day of the lab to dry off the rats with.  No training is involved – this will be the rats first time in the pool.  The directions on the student handout are very explicit and easy to follow.  (LINK TO DIEGO PAGE)
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