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Schizophrenia & Dopamine

◼ The Dopamine Hypothesis:

◼ Schizophrenia is caused by excessive                        
DA activity.  

◼ This causes abnormal functioning of DA-dependent 
brain systems, resulting in schizophrenic symptoms

◼ DA can increase or decrease brain activity 
depending on the system you’re looking at PJW
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Neurotransmitters

◼ …are chemicals that are released from a synaptic 
vesicle into the synapse by neurons.

◼ They affect the transfer of an impulse to another 
nerve or muscle

◼ These neurotransmitters are “taken back up” into 
the terminal buttons of neurons through the process 
of reuptake
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Synapse: The gap between the end of one 

neuron and the dendrites of the next neuron

What you need to label:

◼ Direction of impulse.

◼ Axon terminal

◼ Synaptic vesicles containing 
neurotransmitter

◼ Synaptic cleft

◼ Dendrite

◼ Receptor site
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Synaptic transmission



The Dopamine Hypothesis

◼ Wise & Stein (1973) report abnormally      
low levels of DBH in post-mortem         
studies of S patients

◼ Would suggest abnormally high DA activity        
as DBH needed to break DA down

◼ Can’t rule out cause of death or post-mortem 
changes as a source or error
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Biochemical Evidence

◼ Overdose of amphetamine (DA agonist) can 
produce S-like symptoms.  S patients have 
abnormally large responses to low 
amphetamine doses

◼ Suggests a role for DA in S symptoms

◼ Suggests that the issue is over-sensitivity to DA 
rather than excessive DA levels
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Biochemical Evidence

◼ S symptoms can be treated                                          
with DA antagonists                                                                       
(e.g. chlorpromazine). These are                            
effective in 60% of cases with                                  
more impact on positive symptoms.

◼ Supports role of DA again, but what about 40% who don’t 
respond?

◼ Lack of impact on negative symptoms hints at two 
separate syndromes
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Biochemical Evidence

◼ Dopamine  substitutes such as L-Dopa increase 
the positive symptoms of schizophrenia

◼ L-Dopa is used to treat Parkinson’s Disease
which is characterised by a lack of dopamine

◼ Too much L-Dopa produces                       
psychotic symptoms in                                
Parkinson’s patients
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Biochemical Evidence

◼ It might not just be about having too much 
dopamine. 

◼ Schizophrenics are thought to have an abnormally 
high number of D2 receptors on their receiving 
neurons, resulting in more dopamine binding and 
therefore more neurons firing. 

◼ Increases in dopamine leads to increases in positive 
symptoms,  but not negative symptoms. Negative 
symptoms are better explained by structural brain 
abnormalities. PJW





Biology & Schizophrenia

◼ Consistent evidence for abnormal brain 
functioning in S patients but no single factor 
identified.

◼ Two syndromes?  One caused by DA activity & associated 
with +ve symptoms; other caused by brain degeneration & 
associated with –ve symptoms. 

◼ Cause & effect issues everywhere. Confounding effects of 
drug treatment
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Evaluation of Biological 

Explanation

✓ Humane approach; poses no blame on the individual or their 
families – states that the people who become ill are purely 
“unlucky”

✓ Tends to provoke little fear or stigma

✓ Effective treatments

✓ Well established scientific treatments

 Reductionist approach – Reference to Diathesis-Stress Model

 Animal studies

 Relies on self report

 Treats symptoms, not causes
PJW
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ECT – electro compulsive 

therapy

▪ ECT is not considered a first line treatment but may 
be prescribed in cases where other treatments have 
failed. 

▪ It is not recommended as a treatment  for 
schizophrenia

▪ ECT works by using an electrical shock to cause a 
seizure (a short period of irregular brain activity). 
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ECT – electro compulsive 

therapy

▪ This seizure releases a ‘rush’ of chemical neurotransmitters 
and temporarily alters function (eg. perception/memory etc)

▪ ECT is given up to 3 or 4 times a week and usually  for a 
maximum of 12 treatments.

▪ Before each treatment, the patient is given an anesthetic (to 
induce sleep) and a muscle relaxant. 

▪ Then an electrical shock is applied to the patient’s head (via 
electrodes). The shock will last only 1 or 2 seconds (high 
voltage / low amperage) and will make the brain have a 
seizure. 
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ECT – electro compulsive 

therapy

Side effects may result from both the anesthesia and 
the ECT. 

▪ Common side effects include temporary short-term 
memory loss, confusion, paranoia, nausea, muscle 
aches and headache. 

▪ Some people may have longer-lasting/permanent 
problems with memory/paranoia.

▪ Can cause death. (Shiwach et al, 2001: 1 death in 
1,630 treatments)
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ECT – electro compulsive 

therapy

▪ Evaluation of ECT

✓ ECT can have an immediate beneficial effect 

✓ Significant benefit of ECT over placebo

✓ Huge research shows no damage to brain after ECT

 Risk of cognitive impairment

 Unscientific

 Risk of becoming used for social control PJW




Antipsychotic Drugs

▪ Drugs used to treat schizophrenia are called 
ANTIPSYCHOTIC drugs, they work to suppress 
hallucinations and delusions

▪ Antipsychotic drugs are known as TYPICAL and ATYPICAL

▪ TYPICAL = well established 

▪ ATYPICAL = newer and less widely used
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Antipsychotic Drugs

▪ ATYPICAL ANTIPSYCHOTIC DRUGS tend to have fewer 
side effects and act in different ways to typical 
antipsychotic drugs

▪ A patient is only ever on ONE psychotic drug at a time
(anti depressants can be taken at the same time)

▪ ONE DRUG DOES NOT TREAT EACH MENTAL ILLNESS –
depends on the individual response to drug treatments 
and clinicians preference for some drugs 
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Conventional Antipsychotic 

Drugs
◼ Reduce the effects of dopamine and therefore the 

symptoms of Sz.

◼ They bind to dopamine receptors  without simulating 
them . They can eliminate hallucinations and 
delusions.

Effectiveness:

◼ Most studies on the effectiveness of conventional 
antipsychotic drugs compare  the relapse rates of 
those on medication with those on a placebo. PJW





Conventional Antipsychotic 

Drugs

◼ Davis et al. reviewed 29 studies and found that the 
relapse occurred in 55% of the patients who were on 
placebo compared to 19% on those who remained 
on drugs.

◼ However Ross and Read argued that this is not a fair 
test as people whose drugs are replaced by placebo 
are in a withdrawal state .
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Atypical Antipsychotic Drugs

◼ Atypical antipsychotic drugs act on the dopamine pathway  but 
they only occupy the dopamine receptors temporarily. 

◼ Therefore they have lower side effects than the conventional 
antipsychotic drugs.

Effectiveness:

◼ A meta-analysis (Leuch et al) found that the superiority of the 
atypical antipsychotic drugs in the treatment of negative 
symptoms is only moderate.
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Atypical Antipsychotic Drugs

▪ The atypical antipsychotics (also known as second generation antipsychotics) 
are a group of unrelated* antipsychotic drugs used to treat psychiatric 
conditions. 

▪ Atypicals such as Clozapine work differently from typicals in that they only 
attach to the specific D2 dopamine receptors (with a transient blocking 
action on excessive perceptionisation).

▪ Atypicals are preferred to conventional antipsychotics because they produce 
less side affects (eg. tardive diskinesia*)

▪ Good for ‘positive’ symptoms, however comparative affects on ‘negative’ 
schizophrenia are marginal (Leucht et al, 1999).
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Evaluation of drug treatment

◼ Highly effective

◼ Proven to prevent the 
reoccurrence of the mental 
disorder

◼ Most people are tolerant to the 
side effects

◼ Are not effective in treating every 
patient

◼ Nasty side effects – muscle stiffness, 
slowing, shakiness, change in 
appetite, diabetes, cardiovascular

◼ Drugs do not CURE the disorder

◼ Delayed effects?

◼ Patient is a passive recipient as is not 
involved in the treatment other than 
taking the tablets  so might reduce 
the motivation of the patients to look 
for other causes (life stressors) and 
tackle these possible causes

Strengths 

Weaknesses
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