Drug tolerance workshop.  1/13/03.

Time to put on our imagining hats again.  This time picture yourself in an empty room surrounded by rats, needles, and heroin.  No, you’re not a homeless drug addict; you’re a world-renowned psychologist doing research on psychoactive drugs.  Your goal is to find out more about drug tolerance and overdose.  In particular you’re interested in reported cases of lethal overdose among addicts.  How come an addict can use the same dose of drug for weeks or months and then one day die from OD?

1. Your first experiment is simple.  You treat rats every other day for a month with an intravenous dose of heroin comparable to that which a human addict would use (a “chronic dose”).  Then you sock them with one very high dose and 32% die.  In a control experiment, you treat another group of rats every other day for a month with intravenous placebo.  Then you sock them with the super high heroin dose and 96% die.

a. Draw a bar graph depicting this experiment.

b. What is the independent and what is the dependent variable?

c. What do you think causes the difference in mortality between the two groups of rats?  

d. What connection might there be between homeostasis and drug tolerance?

2. Next you set up two rooms.  One is an ordinary lab with cages for the rats.  The other is identical except for the six stereos that you’ve set up on counters, each set to a different radio station and all blasting at top volume.  Call these the quiet and noisy room, respectively.

In each room you house 20 rats and take all through the month-long chronic IV heroin regime.  After this month is over, you do a switcheroo:  you take 10 rats which have been in the quiet room and move them to the noisy room.  Likewise, you move 10 rats from the noisy room to the quiet room.  Now you administer the high heroin dose to all 40 rats.

a. You now have four groups of rats.  What are they?

b. Draw a 2x2 matrix (a chart with four boxes).  Label the rows and columns of your matrix so that each box represents one group of rats.  

c. In the boxes you’ll record each rat group’s mortality results after high heroin dose—when you get the data in a minute.  But first, make a prediction.  If silence and noise have nothing to do with death by overdose, what % of each group do you expect to die when given the high heroin dose?

The mortality results are as follows.  Of those rats treated for a month in the quiet room and given high heroin dose in the quiet room, 32% die.  Of those treated for a month in the quiet and given high heroin dose in the noisy room, 64% die.  Of those treated for a month in the noisy room and given high heroin dose in the noisy room, 32% die.  Of those treated for a month in the noisy room and given high heroin dose in the quiet room, 64% die.  

d. Blah blah blah.  Put these numbers in your matrix, quick, before you go berserk from all the words.

e. What causes the difference in mortality between the groups?

3. What does the conclusion in (2e) tell you about the mechanism of drug tolerance?  Describe the reaction that an addict’s body undergoes just before and during an IV drug dose.

4. How would you test your hypothesis from (2e) among people?

Extra questions for drug tolerance workshop.  1/13/03.

1. Think of an additional control experiment which is needed before you can conclude for sure that heroin tolerance only works in the room where the rats took the chronic doses.  (Hint:  how do you know that the switch of rooms just by itself doesn’t weaken tolerance?)

If you’re having trouble, see if you can find this control in the Siegel et al. paper.

2. Say your original question (at the top of the first page) was, “How come an addict can use the same dose of drug for weeks or months and then one day die from OD while using the same dose?”  In what way does the rat experiment as described in this workshop not answer this question?  

