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Dopamine System Stabilizers, Aripiprazole,
and the Next Generation of Antipsychotics, Part 2

Illustrating Their Mechanism of Action
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Issue: The ideal mix of dopamine-2 (D2) receptor stimulation and D2

receptor blockade may stabilize the dopamine system and reduce psychosis
without creating extrapyramidal motor side effects. Dopamine system
stabilizers (DSSs) strike this balance, resulting in a novel antipsychotic
that does not produce motor side effects. Aripiprazole is the prototype DSS.
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new class of antipsy-
chotics, called dopa-
mine system stabilizers
(DSSs) (Figures 1 and

2A), is in research and develop-
ment and could become the next
generation of treatment for schizo-
phrenia and psychotic illnesses.1–9

On the one hand, DSSs reduce
dopaminergic neurotransmission
when dopamine is excessive in the
limbic system (Figure 2B); on the
other hand, these agents maintain
or enhance dopaminergic neuro-
transmission so that it is in the nor-
mal range in motor areas of the
brain (the nigrostriatal system)
(Figure 2C). DSSs thus reduce the
hyperactivity of dopamine neu-
rons that mediate psychosis and at

the same time restore dopamine
activity in the cortical regions that
mediate negative and cognitive
symptoms as well as the brain ar-
eas that regulate motor move-
ments and prolactin.

These new therapeutic agents
are sometimes called “Goldilocks”
antipsychotics1 because they find
a desirable position between too
much and too little dopamine
receptor stimulation, much like
Goldilocks found a soup that was
neither too hot or too cold (Figure
2D). If the result is “just right,”
antipsychotic actions are accom-
panied by a decrease in negative
and cognitive symptoms without
the production of motor side ef-
fects or prolactin elevation.

Figure 1. Effects of Dopamine and
Antipsychotics on Receptor Output

Dopamine itself is a full agonist and causes full
receptor output (A). Conventional antipsychotics are
full antagonists and allow little if any receptor output
(B). Dopamine system stabilizers partially activate
dopamine receptor output and cause a stabilizing
balance between stimulation and blockade of
dopamine receptors (C).
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Figure 2. Action on Dopamine Receptors by Dopamine and Antipsychotic Agents

Dopamine and antipsychotic agents bind to D2 receptors and affect dopamine output (A). Excessive dopamine output from mesolimbic dopamine
neurons causes psychosis (B). Both conventional antipsychotics and dopamine system stabilizers (DSSs) reduce this output. Although the reduction
in dopamine output is not as robust for the DSSs as for the conventional antipsychotics, it is reduced sufficiently and stabilized enough to produce
a comparable degree of antipsychotic action. Dopaminergic tone in nigrostriatal neurons must be maintained for optimal motor functioning (C).
Conventional antipsychotics reduce this tone so much that extrapyramidal motor side effects (EPS) are produced. On the other hand, DSSs allow
continuing dopaminergic tone in these neurons so that motor side effects are not produced. The resultant shift from too much or too little dopamine
to better regulated dopamine release—a “just-right” amount—is the “Goldilocks” action produced by DSSs (D).
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