Topography of the CR and UR

Eye-blink conditioning
rabbits, rats, humans




Pavlov’s principle of stimulus substitution

CS — CR

l

US = UR

*In salivary conditioning, UR = CR (in both cases, salivation is induced).
*Thus, Pavlov argued that the CS comes to function as a substitute for the US.

*According to the stimulus-substitution hypothesis of CR form, CR = UR should
apply to all conditioning situations.

*But we have known for a long time that the CR need not be equal to the UR.

*Dogs released from their harness actually exhibit increased activity, barking, and
tail wagging in the presence of a CS for food, none of which occurs in response
to the food US (Zenner, 1935).

*More importantly, Subkov & Zilov (1937) reported that whereas adrenaline
caused increased heart rate, exposure to a CS for adrenaline caused dogs to
exhibit a decrease in heart rate.



Preparations in which CR # UR

Fear conditioning (rats




Preparations in which CR-UR relationship is not what it seems

Conditioned hypoalgesia (rats) Morphine tolerance (rats)
(1) Early in training (1) Early in training
Context Context

| 1

(2) Late in training (2) Late in training

Context - Context -




Conditioned and unconditioned compensatory responses
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Morpine tolerance

Morphine trial
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, J Exp Psychol: Anim Behav Proc, 4, 188-96.


http://rds.yahoo.com/_ylt=A9G_Rq.QvHBFaBMAZmKJzbkF;_ylu=X3oDMTBxaDNuNWllBHBvcwMxMwRzZWMDc3IEdnRpZANJMDAxXzcw/SIG=1ft46otir/EXP=1165102608/**http://images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dsyringe%26fr%3Dyfp-t-501%26toggle%3D1%26cop%3Dmss%26ei%3DUTF-8&w=335&h=168&imgurl=www.klf-insurance.com%2Fimages_for_site%2Fsyringe.jpg&rurl=http%3A%2F%2Fcyclical-nature.org%2Fweblog%2Farchives%2F000281.html&size=9.5kB&name=syringe.jpg&p=syringe&type=jpeg&no=13&tt=54,089&oid=374ae9e34b23229e&ei=UTF-8

Evidence for the Pavlovian conditioning of morphine tolerance
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Morpine tolerance: Predictions

If morphine tolerance is the product of Pavlovian conditioning, then what will be
your prediction for the following situations?:

(3) Nonreinforced exposure to the context after morphine administration.

Phase 1 Phase 2 Test
Morphine trial Context extinction Hot plate test
...... % Sogmi e

(2) Nonreinforced preexposure to the context before morphine administration.

Phase 1 Phase 2 Test
Context preexposure Morphine trial Hot plate test
______ s W«* .
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Morpine tolerance and stimulus substitution
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Nature of the organism’s response to a drug

*In a Pavlovian conditioning experiment, the key terms are CS, US, CR, and UR.

*What are the CR and UR when drugs are injected into an organism?

*Drugs have two types of effects:

*Direct actions: drug effects on cell p

hysiology that occur even in vitro.

*|ndirect actions: CNS-mediated actions

 Increase glucose intake by cells

Direct actions —
Exogenous /
insulin \

Indirect actions |
(regulatory)

— Lower endogenous insulin secretion

— Increase neural reflexes that control
glucose levels

Ramsay & Woods, 1997, Psychol Rev, 104, 170-193.

. Increase hormone release that
induce glucose secretion (e.g., liver)



Nature of the organism’s response to a drug

— Drug-elicited changes

Drugs effects —

— Organism-generated responses

*The drug itself is not the US
*Drug - physiological perturbations
*Perturbations detected by the CNS - US

*In Pavlov’'s experiment with acid as the US: the real US is the centrally detected
perturbation in the oral cavity caused by the acid

*Detected acid-induced oral perturbation (US) - Increased salivary response (UR)



Ethanol

Decrease in body temperature
R e

\ o

UR

»

Hyperthermia response

*The traditional view is that drug = US and the direct drug response = UR.
*Thus, ethanol = US and hypothermia = UR

*Because the Pavlovian procedure results in hyperthermia (CR) to the CS, then
the CRis (incorrectly) viewed as being compensatory.

*However, ethanol £ US

*And hypothermia # UR

*Hypothermia induced by a cold environment also leads to a hyperthermia CR



Pavlovian conditioning with ethanol

Context
(Signal)

Ethanol —— Hypothermia ——
(US)




Measuring acute (unconditioned) tolerance
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Ramsay & Woods, 1997, Psychol Rev, 104, 170-193.



Summary

URSs recruited at three

levels of drug action

Unmadified EHfects of Ongoing Processes Continue to In
Such processes include parametars of the environment, the phasa of tha light-dark

the Measured Variable
. activity level, nutritional status, alc.
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