





A Tribute

BARTS & ENTERTAIN MENT
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“As for Ms.
Winehouse,
her talent was

as fierce as her
heartache.”

— Sally Satel




The rat in question was placed in a large rectangular box with corners labeled A, B,
C, and D and was allowed to explore freely. Whenever the rat went to corner A, Olds
pressed a button that delivered a brief, mild electrical shock through the implanted
electrodes. (Unlike the rest of the body, brain tissue does not have the receptors that
allow for pain detection, so such shocks don’t produce a painful sensation within the
skull.) After a few jolts, the rat kept returning to corner A and finally fell asleep in a
different location. The next day, however, the rat seemed even more interested in corner
A than the others. Olds and Milner were excited: They believed that they had found a
brain region that, when stimulated, provoked general curiosity. However, further
experiments on this same rat soon proved that not to be the case. By this time, the rat
had acquired a habit of returning often to corner A to be stimulated. The researchers
then tried to coax the rat away from corner A by administering a shock every time the
rat made a step in the direction of corner B. This worked all too well—within five
minutes, the rat relocated to corner B. Further investigation revealed that this rat could
be directed to any location within the box with well-timed brain shocks—brief ones to
guide the rat to the target location and then more sustained ones once it arrived there.

| The Compass of Pleasure by David ]. Linden







Ingestion | Injectio

Preferred for many \ Preferred by medical \
drugs professionals

Predictable; fast;

Easy and safe strong drugs

Carried via > Drug users:
bloodstream g IV injection
Unpredictable Dangerous — allergic

dosage rxn or overdose.




inhalati

Through the lungs
into the capillaries

Anesthetics; tobacco
& marijuana

Difficult to regulate
dose

Can damage lungs

absorption

Mucous membranes
Nose; mouth

Snort cocaine
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NICOTINE’S PATH TO THE BRAIN

s

blood,
then brain
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vaporized

Most cigarettes also contain ammonium hydroxide,
To maintain neutral pH

From H. Lester, CalTech



Blood nicotine concentrations during and after a cigarette
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CLASSIFICATION OF DRUG ACTIONS

* Enhance and speed up CNS activity
» Temporary effect = crash

depressants * Slow down or impair CNS activity

* Distort sensory information
processing

Hallucinogens



Drug Addiction, Dysregulation of Reward,

and Allostasis
George F. Koob, Ph.D., and Michel Le Moal, M.D., Ph.D.

“Drug addiction is a chronically relapsing disorder that is defined by two major
characteristics: 2 compulsion to take the drug with a narrowing of

the behavioral repertoire toward excessive drug intake,and a

loss of control in ||m|t|ng intake (American Psychiatric Association
1 994; World Health Organization 1992).

An important challenge for neurobiological research is to understand the
neuroadaptive differences between controlled drug use and loss

of control,and by extension, the molecular, cellular and system processes that
lead to addiction (Koob and Le Moal, 1997).”

Neuropsychopharmacology (2001) 24, 97—-129




The spiraling distress/addiction cycle

Positive

{ preoccupation J wanting drug
Reinforcement

. . . persistent psychological problem
anticipation

O
®

binge
intoxication

taken in larger
amounts than needed

Negative
Reinforcement

o

(e]

withdrawal
negative affect

Spiraling distress

addiction

Adapted from Koob & Le Moal (2001) Neuropsychopharmacology 24, 97—129



Drug Effects Over Time

B Administration Phase
[ Active Phase
B Metabolism Phasa

inactive
drug

metabolism




DOSE RESPONSE CURVE...

Initial dose-

response curve
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DOSE RESPONSE CURVE...

Initial dose-

response curve
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TOLERANCE &WITHDRAWAL
REWARD SYSTEM DYSREGULATION

Drug effect | o Drug exposure leads to the
decreases | o 'y development of adaptive
with E WO neural changes that produce
increased @ o o o B tolerance by counteracting the
exposure U | drug effect.

The magnitude of
Withdraw from drug the withdrawal
°R effect is
With no drug to counteract

proportional
them, the neural adaptations produce

. to the tolerance
withdrawal effects OppoOSsite to = of the drug.
the effects of the drug. 2
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