Neuroleptic Pharmacology
Neuroleptic have sedating and anti-psychotic effects.  

They may also have specific anti-schizophrenic effects.  The therapeutic window is often the same 
concentration at which Parkinson-like side effects begin to emerge.
Neuroleptics that are heavily sedating are no more anti-psychotic than mildly sedating drugs.

Classical sedatives such as phenobarbital do not have anti-psychotic effects.  Neuroleptics are special.
Mechanism of Action of Neuroleptics
The main mechanism is blocking dopamine receptors (especially D2 receptors).
The more a drug mimics the structure of dopamine and blocks D2 receptors, the more potent it is.

**The major CNS dopamine pathway starts in the substantia nigra and projects up to caudate, 
putamen, and corpus striatum (which regulates extrapyramidal motor functions).  This is 
why dopamine blockade causes extrapyramidal side effects such as Parkinsonism and 
tardive dyskinesia.
**Another dopamine pathway goes to the limbic regions (nucleus accumbens, amygdala, 
cingulate gyrus), which control emotional behavior.  Blockade of this pathway with 
neuroleptics leads to anti-psychotic effects.
**Another dopamine pathway starts in the hypothalamus and projects to anterior pituitary.  
Blockade of this pathway with neuroleptics causes increased prolactin, leading to sexual 
dysfunction and amenorrhea.
D2 receptors are found in the corpus striatum and limbic regions equally.  D3 and D4 receptors 
are found mostly in the limbic regions, suggesting that targeting them may give more 
anti-psychotic effect with fewer side effects.
Typical Neuroleptics
The classic typical neuroleptics is Haloperidol (Haldol).

It is a pretty good anti-psychotic, but often causes sedation.

Atypical Neuroleptics
1.  These have fewer extrapyramidal side effects (Parkinsonism and akathesia).

2.  These treat negative as well as positive symptoms!!

The archetype of the atypical neuroleptics is Clozapine.
**The major dangerous toxicity of Clozapine is agranulocytosis, which can be fatal.  Blood levels 
must be monitored.  Other side effects include orthostatic hypotension and drooling.
Blockade of serotonin receptors may explain the efficacy against negative symptoms.
Other drugs in this class include:

--Risperidone (Risperdal)

--Olanzapine (Zyprexa)

--Quetiapine (Seroquel)


--Ziprasidone (Geodon)
Neurological side effects of neuroleptics
1.  Acute extrapyramidal effects, such as Parkinsonism and akathesia (motor restlessness).

Most neuroleptics also block ACh receptors, which counters extrapyramidal side effects.
**Therefore, a particular drug’s side effect profile is determined by how much it blocks ACh 


versus dopamine receptors.  More anti-cholinergic neuroleptics have fewer side effects.

2.  Tardive Dyskinesia.  This occurs only with chronic neuroleptic use.  It is actually the 
opposite of Parkinsonism – it resembles Parkinsonism treated chronically with L-Dopa.  

Probably caused by supersensitivity and upregulation of dopamine receptors.
Tardive dyskinesia is characterized by hypermotility, especially around the mouth/tongue.
Raising the amount of neuroleptic relieves symptoms of tardive dyskinesia.
**Tardive dyskinesia can be irreversible.  Hypermotility can disfigure limbs, and make speaking 
and swallowing impossible.  This is part of why Clozapine is so great.
3.  Sedation.  This is found more in the older, “typical” neuroleptics like Haldol.  
4.  Neuroleptic Malignant Syndrome (NMS), characterized by hyperthermia, muscle rigidity, 
altered mental status, and autonomic dysfunction.  Caused by dopamine blockade, so 
occurs from initiation of either typical or atypical neuroleptics.  Rare but deadly.
So, what’s the best neuroleptic to use?
In general, atypicals are better.  They cause less sedation, fewer motor side effects, and treat 
negative symptoms.
Of the atypicals, Clozapine is best anti-psychotic.  However, it is never first-line because of the 
danger of fatal agranulocytosis.  Clozapine is the only neuroleptic that causes agranulocytosis.
Olanzapine has considerable anti-cholinergic properties, so it has very few extrapyramidal side effects.
Risperidone has little anti-cholinergic properties, so it frequently causes extrapyramidal side effects.
