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Theory of incentive-motivation

Sensorimotor
co-ordination

Experimental Motivational
conditions factor
Contact stimuli
Remote stimuli
Yy
p
Incentive object
(food) P Feeding
motivational
Bilve states
(Hunger, food deprivation,
or motivational state) ==

2012/10/30

-~

L

behavior

~

Consummatory

o

Appetitive
amur

Observed
behavior

——>» Eating

Exploration, approach, and

Copyright @ 2002, Elsevier Science (USA). All rights reserved.

instrumental responding



BERFI TR ERPFVERTRE 2L F)
4 (classic conditioning) # &_P #¥ & cff iT4] .5
(goal-directed operant conditioning)

B TR, w37 HEd TRERR, ¥4 275
k4

|4 : Intravenous self-administration



=

Pump Programming Equipment

B Unit dose (mg/kg/inj.) Total/ 3 hrs
0.75 mg/kg/inj.

'mrr1r 17 17T 1T 711 111 rnrrir 1T | VO T O L O O L L L T 31
0.375 mg/kgfinj.

mner il nmrrrr et r r rrrretr TEimrrrimrrimrertnDh Tr Tl |59
1.5 mg/kg/inj.

| L ] I ] I ] ] ] LI I ] I I I 18

0.75 mg/kg/inj. + pretreatment with 20pg/Kg SCH233390
mmnnmnmnrrrrrrrrrrrrrrowrrrr rerr rrrrr rrrrrrrrrrrorod 67

0 60 120 180
Time (min)

Copyright @ 2002, Elsevier Science (USA). All rights reserved.

2012/10/30

Intravenous self-administration by
rats

Limited access (3 hour per day)
Dose-effect relationship

SCH23390: dopamine antagonist



Psychophysics of hedonism as measured by
brain stimulation reward

Effect of d-amphetamine
200 — - .

100 =
>

Effect of dopamine
receptor blocker,
oi-methyl-p-tyrosine,
etc.

Self-stimulation rate (lever presses/5 min)

Current intensity (pA)

Copyright © 2002, Elsevier Science (USA). All rights reserved.

Electrical stimulation of the brain can be a positive reinforcer, which

can be used to measure the strength of reward.
2012/10/30
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conditioned place preference



A behavioral test that is commonly used to study the
motivational properties of nicotine and other drugs is
conditioned place preference (CPP)
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Frontal

cortex ™ ______S’rrlq’rum

Substantia
" nigra

Functions
* Reward (motivation)
*Pleasure, euphoria :
* Motor function Nucleus X
(fine-tuning) accumbens \ Hippocampus
* Compulsion : B
*Perseveration

Raphe nucleus
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A Neu ral Su bSt rate Of SCIEMCE = VOL, 275 = 14 MARCH 1997
Prediction and Reward

Wolfram Schuliz, Peter Dayan, P. Read Montague®

Fig. 1. Changes in dopamine neurons' Do dopaming Neurons report an error
output code for an errorin the prediction of in the prediction of reward?
appetitve events. (Top) Befora leaming, a
drop of appetitive frult jJuice ocours in the
absence of prediction—hence a positive
arror in the prediction of reward. The do-
pamine neuron 1z activated by this unpre-
dicted occurrence of juice. (Middle) After
learning, the conditioned stimulus pradicts
resward, and the reward occurs according
to the prediction—hence no error in the  Reward predicted
prediction of reward. The dopamine ney-  Feward occurs
ron is activated by the reward-predicting
stimulus but fals to be activated by the
predicted reward (right). (Bottom) After
learning, the conditioned stimulus pradicts
areward, but the reward falls to ocour be-
causs of a mistake in the behavioral re-
sponse of the monkey, The activity of the
dopamine nauron s depressed exactly at
the time when the rewarnd would have oc-
currad. The depression occurs more than
1 5 after the conditioned stimulus without
any intervening stimuli, revealing an inter- 1
nal representation of the time of the pre- CS (Mo R)
dictad reward. Mauronal activity iz aligned
on the dectronic pulse that drives the solenoid valve delivering the reward liguid (top) or the onset of the
conditioned vizual stimulius (micdle and bottom). Each panel shows the per-event time histogram and
raster of iImpulses from the same nelron. Horizontal distances of dots correspond to real-times intervals,
Each limne of dots shows one trial. Original sequenca of trials s plotted from top to bottom. S,
2012/10/30  coenditioned, reward-predicting stimulus; R, primary reward.
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Mo reward ocours
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Reward detection Goal Relative reward value
Reward prediction representation Reward e){pectation

Medial Dorsolateral Orbitofr
temporal prefrontal, OO
b1 caortex

premotor,
parietal

Thalamus

| £

Reward
detection

Goal
representation

Reward prediction
Error detection
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Anterior Cingulate: Single
Neuronal Signals Related to
Degree of Reward Expectancy
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A Begin Fixation B [condition Reward Penalty Motivation Valence
= 200 ms Size Length
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Neuronal activity in orbitofrontal cortex represents the value of the
expected reward, whereas neuronal activity in premotor cortex

2012/10/30

reflects the degree of motivation
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Definitions

Drug addiction (or, substance dependence): a compulsion to take a drug
with a loss of control in limiting intake (American Psychiatric Association,
1994). % £~ = Jigor % J- ik if

Drug abuse: the harmful use of a drug. % 3~ &%

Drug use, drug abuse, and drug dependence represent a continuum of
increased drug ingestion that conveys different effects on the brain and
body.

Tolerance (or, desensitization): the loss of an effect of a drug with repeated
administration. % = @ < |4

Sensitization: the increased response to a drug that followed its repeated,
intermittent presentation. X 3T I %

Withdrawal: the appearance of symptoms associated with the termination
of chronic drug use. 3% %7
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Extracellular dopamine and serotonin levels in the nucleus accumbens during
and following a 12-h binge of cocaine self-administration in rats

500

O Dopamine

- @® Serotonin

400

300

200

Mean (+ SEM) dialysate concentrations
(percent baseline)

100

12 hr 6 hr

Self-administration Withdrawal

Copyright @ 2002, Elsevier Science (USA). All rights reserved.
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