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ANTIPSYCHOTIC DRUGS 
 

I. Normal Physiology 
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Location of Dopamine system desired effect from anti-psychotic medications 
A. Mesolimbic system = Dopamine (DA) neurons projecting from ventral tegmental area to 

subcortical structures of the brain (e.g. nucleus accumbens); Positive (psychotic) symptoms 
involve “mesolimbic dopamine hyperactivity.”  
Blockade of DA2 receptors in mesolimbic system reduces psychotic symptoms. 

 
Locations of Dopamine system side effects from anti-psychotic medications 
B. Mesocortical system = DA neurons projecting from ventral tegmental area to frontal cortex; Negative 

symptoms (and possibly positive symptoms to a small extent) related to mesocortical DA 
dysfunction.  
Blockade of DA2 receptors in mesocortical system may exacerbate negative symptoms. 

C. Nigrostriatal system = DA neurons projecting from substantia nigra pars compacta to striatum 
(comprises part of basal ganglia motor circuit);  
Blockade of DA2 receptors in basal ganglia lead to Extrapyramidal Side Effects (EPS)  

D. Tuberoinfundibular system = DA neurons projecting from the hypothalamus to the anterior pituitary;  
Blockade of DA2 receptors in anterior pituitary lead to Hyperprolactinemia and associated 
adverse effects. 

 
II. Pathophysiology/Disease state 
Dopamine Hypothesis 

Hyperactivity of Dopamine (DA) neurotransmitter pathways  Schizophrenia 
 
Evidence 
1. Typical Anti-psychotics-block DA receptors 
2. Drugs, such as cocaine, amphetamines, levodopa, which  Dopamine activity  psychosis 
3. Increased Dopamine receptors in patients with schizophrenia  
4. Treated schizophrenic patients have less Dopamine breakdown products than untreated schizophrenic 
patients (the dopamine system in treated patients is no longer hyperactive, less dopamine, less dopamine 
breakdown products) 
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Binding Affinity & Effectiveness 

 
 
Dopamine Hypothesis Limitations 

 20 - 40% of schizophrenic pts fail to respond adequately to treatment w/ antipsychotics 
 ~30% of pts treated w/ typical antipsychotics relapse each year                                   
 First Generation Antipsychotics (FGA’s) are more effective against positive symptoms than negative 

symptoms. 
 
 
III. Description of Drugs used to treat Disease 

First Generation Antipsychotics (FGA’s) 
Also called:   Conventional antipsychotics, Typical Antipsychotics, Neuroleptics, Major 
Tranquilizers 

 
Phenothiazines              Thioxanthines 

Chlorpromazine (Thorazine**)-low potency           Thiothixene (Navane) 
Thioridazine (Mellaril) 
Fluphenazine (Prolixin)             Butyrophenones 
Trifluoperazine (Stelazine)              Haloperidol (Haldol)**-high potency 
Perphenazine (Trilafon)       

 
Second Generation Antipsychotics (SGA’s) 

Also called:   Atypical antipsychotics 
 

Risperidone (Risperdal)**    Paliperidone (Invega)  Ziprasidone (Geodon)  
     Lurasidone (Latuda)  Iloperidone (Fanapt) 
Olanzapine (Zyprexa)  Quetiapine (Seroquel)     Asenapine (Saphris)   
Aripiprazole (Abilify)**         

        
Clozapine (Clozaril)** 

      Prototypes** 
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IV. Drug Indications-FDA approved 
Adults 

Schizophrenia (acute & maintenance treatment) 
Bipolar disorder (acute mania treatment, maintenance treatment, bipolar depression treatment) 
Agitation associated with schizophrenia or bipolar disorder 

 
Children & Adolescents 

Schizophrenia, Autism 
 

Common use: Psychosis treatment 
 Schizophrenia 
 Mood disorders-Bipolar disorder, Major Depression 
 Medical Illness-Dementia, Delirium, Substance abuse 
 
V. Pharmacodynamics-mechanism of action; what the drug does to the body 
Each antipsychotic drug has a different level of affinity for the different neurotransmitter receptors; so 
different medications have different side effects, or different levels of the side effects, in patients 
 

Dopamine system: Anti-psychotic, EPS, Tardive dyskinesia, Hyperprolactinemia 
Muscarinic system: Anticholinergic-blurred vision, dry mouth, urinary retention, constipation, 

confusion 
Adrenergic system: Orthostatic hypotension, fall risk 
Histamine system: Sedation, weight gain 

 
 Risperidone Ziprasidone Quetiapine Olanzapine Clozapine 

Alpha1 8.5 8.5 8 7.5 8.2 
M1 -- -- 6 7.5 8 
H1 7.3 8.5 7.7 10 8.5 

 
5-HT2A 10 10 7.5 9 8.7 

D2 8.5 8.5 6.1 7.7 6.7 
5-HT2A:D2 affinity 

ratio 
32 32 25 20 100 

Atypical Antipsychotic Drug Affinities at Various Neurotransmitter Receptors 
(Value expressed as pKi = -logKi; higher number means higher affinity) 

 
5-HT2A:D2 affinity ratio >20:1 for atypical antipsychotics (100:1 for clozapine) 
 
Therapeutic Window for Treatment 

Treatment of psychosis—block >60-65% of dopamine D2 receptors in the Mesolimbic tract 
 

A substantial EPS risk—block >80% of the dopamine D2 receptors in the Nigrostriatal tract  
Risk of ↑Prolactin—block >80% of the D2 receptors in Tuberoinfundibular tract 

 
What mechanism of action allows for greater than 65% dopamine receptor blockage in the mesolimbic system 
but less that 80% dopamine receptor blockage in the nigrostriatal system?  How do the drugs work to hit this 
therapeutic window?  
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1.  Serotonin-Dopamine Antagonism hypothesis 
 Mesolimbic tract, Nigrostriatal tract, &Tuberoinfundibular tract 

5-HT2A blockade enhances DA release in basal ganglia (from nigrostriatal DA system);  
This DA competes with the antipsychotic medication for DA2 receptors;  
Result:  blockage of > 65% receptors but < 80% of receptors (therapeutic window).  
Consequence is antipsychotic efficacy (>65% mesolimbic tract  DA2 receptors blocked), but  

reduced EPS (<80% nigrostriatal tract DA2 receptors blocked) & 
reduced hyperprolactinemia (<80% tuberoinfundibular tract DA2 receptors blocked) 

 
 Mesocortical   

5-HT2A blockade may normalize cortical function (possibly by enhancing DA release and 
acetylcholine release in frontal cortex), thereby reducing negative symptoms/cognitive deficits 

 
2.  Hit & run concept 

Lower potency DA2 blockade by atypical antipsychotics has also led to “hit and run” concept;    
i.e. atypical drug-induced blockade of DA2 receptors is not as long-lasting as with typical drugs so is 
present long enough for therapeutic effect but not long enough to be disruptive and cause side effects 

 
Partial Agonism & Aripiprazole (Abilify) 

Partial agonist 
 rheostat analogy; the receptor (light) is partially on (neither completely on nor completely off) 

Partial agonist sits on the receptor like an antagonist & blocks the receptor from other stimulation; 
changes the receptor conformation slightly; G protein organization changes slightly & there is a small 
signal 
 
In low neuroreceptor stimulation environments 

Causes a little agonist activity (the cell is not completely off) 
In low dopamine receptor stimulation environment, aripiprazole binds to the DA2 receptor with 
high affinity (potent) & has a partial agonist effect 
 

In high neuroreceptor stimulation environments 
Exerts antagonist action (the cell is not completely on) 
In high dopaminergic environment aripiprazole has the effect of an antagonist 

 
Dopamine system stabilization idea (i.e. not too much, not too little); supported by observation that 
clinical efficacy of atypical antipsychotics may be seen at DA2 occupancy levels below those achieved by 
typical antipsychotics  
Aripirprazole is the first Dopamine-Serotonin System Stabilizer  
 
VI. Pharmacokinetics-what the body does to the drug 
 

Bioavailability IM > PO 
PO, incomplete GI absorption, 1st pass effect 

Peak plasma level 
IM: ~ 30 min   vs.  PO: ~ 1-4 hrs 

90% protein bound; unbound passes through blood brain barrier  
Half-life about 20 hours, steady state 4-7 days 
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VII. Important side effects:  Common & Rare 

 
Chlorpromazine 
(Low potency) 

Haloperidol 
(High potency) 

Dopamine-D2-related 
     Extrapyramidal (EPS/TD);  Increased prolactin 

++ +++ 

Muscarinic-M1-Anticholinergic 
     Blurred vision, dry mouth, urinary retention etc. 

+++ 0 

Adrenergic-Alpha1-related 
     Orthostasis 

+++ 0 

Histamine-H1-related 
     Sedation, weight gain 

+++ 0 

 

 
Risperidone 
(Risperdal) 

Ziprasidone 
(Geodon) 

Quetiapine 
(Seroquel) 

Olanzapine 
(Zyprexa) 

Clozapine 
(Clozaril) 

Dopamine-D2-related 
     Extrapyramidal (EPS/TD) 
     Increased prolactin 

+/++ + 0/+ + 0 

Muscarinic-M1-
Anticholinergic 
     Blurred vision, dry mouth, 
     urinary retention etc. 

0 0 0/+ ++ +++ 

Adrenergic-Alpha1-related 
     Orthostasis 

+/++ 0/+ ++ 0/+ +++ 

Histamine-H1-related 
     Sedation 

0/+ 0/+ +/++ +/++ +++ 

Weight gain ++ 0/+ ++ +++ +++ 
Glucose intolerance + 0 + ++ +++ 
Lipids + 0 + ++ ++ 
 
Prominent atypical drug-related effects 
 Suicide:  Clozapine (clozaril) appears to lower the risk of suicide 
 Discontinuation for any reason over long term (>2 yrs):   

Olanzapine (Zyprexa) &  Clozapine (Clozaril) have lowest rates of discontinuation 
 EPS/TD:   

Risperidone (Risperdal)-acts more like a typical antipsychotic at higher doses (>6 mg/day);  
Asenapine (Saphris)-increased risk of EPS 

 QTc elcongation:   
Ziprasidone (Geodon)  >  Quetiapine (Seroquel) > Risperidone (Risperdal 

 Sedation:   
Clozapine > Olanzapine > Quetiapine > Risperadone/Paliperidone 

 Metabolic Syndrome:  Weight gain, Hyperglycemia, Dibetes Mellitus, Dyslipidemia 
All SGA’s can result in significant weight gain; are differences among the medications. 

Clozapine > Olanzapine >>Quetiapine >>Risperadone/Paliperidone>>  
       Asenapine/Ziprazodone/Aripiprazole/Lurasidone 

 
Among patients with Schizophrenia, the risk factors for cardiovascular disease are far higher than the general 
population.  Evidence suggests that SGA antipsychotics are associated with metabolic disturbances that can 
further increase this risk.  The rate of cardiovascular disease is the primary reason patients with 
schizophrenia’s life expectancy is about 20 years shorter than the general public. 
 
 



Pharmacology and Therapeutics  Antipsychotic Drugs 
February 19, 2014  D. Schilling, M.D. 
 

 6

Rare Side Effects 
All antipsychotics:  Neuroleptic Malignant Syndrome (no difference in risk among antipsychotics) 

Clozapine:    Agranulocytosis in 1-2% of patients. Requires weekly blood monitoring; 
 Increased risk of seizures 

 
 FGA’s & SGA’s:  ↑ Mortality in elderly pts with Dementia; death from stroke and related  
    disorders is greater than placebo. 
     
VIII. Important drug-drug interactions 

 May increase (↑)levels of various antipsychotics:         
ciprofloxacin (Cipro®), erythromycin, ritonavir (Norvir®), 
fluoxetine (Prozac®), fluvoxamine (Luvox®),  

 May decrease (↓) levels of various antipsychotics:       
carbamazepine (Tegretol®), phenobarbital, phenytoin (Dilantin®), rifampin (Rifadin®) 

 
 Combining clozapine and carbamazepine (Tegretol®) may increase the risk of agranulocytosis. 

 
IX. Contraindications 

No absolute contraindications. 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 


