Biochemical explanations for schizophrenia  
Dopamine hypothesis
Hallucinogenic drugs are chemically similar to the neurotransmitter dopamine.  Researchers therefore believed dopamine could be the cause.  They concluded that the brains of schizophrenics were more sensitive to dopamine than the brains of non- schizophrenics.  
Amphetamines and cocaine increase the effects of dopamine in the brain. L-Dopa (a chemical that increases the levels of dopamine) can produce schizophrenic symptoms.  Chlorpromazine, (an anti-psychotic drug frequently used in the treatment of schizophrenia), blocks dopamine receptor sites.  This makes the brain less sensitive to dopamine. Post mortems carried out on schizophrenics, show that they have up to six times the number of dopamine receptors than normal.  Again this suggests that their brains are more sensitive than usual to the neurotransmitter.
Chlorpromazine only reduces the positive symptoms of schizophrenia such as hallucinations and delusions. Neuroleptic drugs (such as chlorpromazine) have their effect on the brain almost immediately, but they take weeks to affect the behaviour of the patients.  The dopamine hypothesis is unable to explain this delay. Chlorpromazine makes little or no difference to 30% of schizophrenics.
 Recently, Kane (1988)reported that the drug clozapine has been used in the treatment of the disorder.  Clozapine is more effective in reducing the negative symptoms of schizophrenia (e.g. disturbances of speech and flattening of affect).  Clozapine seems to work by blocking serotonin sites in the brain. Barlow & Durand (1995): both dopamine and serotonin are probably involved, but the precise role played by each is unclear.






Post mortem studies
Autopsies have found that people with schizophrenia have a larger than usual number of dopamine receptors. For instance, there is an increase of DA in brain structures and receptor density (left amygdala and caudate nucleus putamen). This led to the conclusion that DA production is abnormal for schizophrenia
It is difficult to assess levels of dopamine in the brains of schizophrenic people. It is usually only done in a post mortem. One indirect way involves inserting a needle into the spine; a dangerous technique. Generally, the results from living patients do not seem to suggest that schizophrenics have a higher level of dopamine than others.
But, Smythies (1976) found traces of dopamine by products in the CSF (cerebro-spinal fluid) of schizophrenics.  One role of the CSF is to mop up excess chemicals in the brain.  Smythies findings therefore suggest that schizophrenics are producing more of these chemicals than normal.
However, research conducted by Lindstrom et al (1999) found that when Radioactively labelling a chemical L-Dopa and administering it to 10 patients with schizophrenia and 10 with no diagnosis, the L-Dopa was taken up more quickly with schizophrenic patients. This suggests they were producing more DA than the control group.
However, some supporters of this theory suggest that it is not the actual levels of dopamine, but that schizophrenics are more sensitive to the effects of dopamine than others. This could explain why schizophrenics act as if they had increased levels of dopamine. This is supported by Gjedde and Wong (1987) who found that schizophrenics have more than twice as many dopamine receptors than controls. 












Brain structure/abnormality

Johnson (1989) reported that some schizophrenics have a reduced blink reflex, evidence for neurological damage.  Others have reported that some schizophrenics have difficult births which could have starved their brains of oxygen.  This would also explain why the incidence of schizophrenia is declining as monitoring techniques at birth improve.  
Chua & Mckenna (1995) reported the following abnormalities in the brains of some schizophrenics: A smaller corpus collosum, less grey matter in the temporal lobes, enlarged ventricles resulting in loss of brain tissue and a reduced activity in the prefrontal cortex.
However, none of these findings are consistent amongst schizophrenics.  The most common abnormality amongst patients is the enlarged ventricles which would result in less brain tissue, particularly in the medial temporal lobes of the brain.  This has been confirmed using techniques such as MRI scans.  
It could be argued that this does not show cause and effect.  Perhaps the schizophrenia led to the abnormal brain structure.  However, Harrison (1995) believes that these differences occur before the onset of schizophrenia, implying that they are more likely to be a cause than an outcome of the disorder.  Since the abnormalities in brain structure do not increase over time, as is the case with diseases like Alzheimer’s, then it appears that the problems are due to a failure of the brain to develop normally in the first place.
One criticism often aimed at the possible relationship between brain damage and schizophrenia is that no one pattern of damage seems to correlate with the disorder.  Perhaps, however this should not be surprising, given the variety of symptoms associated with schizophrenia.  It seems that certain damage is associated with certain symptoms however.  Damage to the temporal lobe is associated with some of the positive symptoms whereas damage to the frontal lobe is associated more with the negative symptoms.
Any such differences between the brain of a ‘schizophrenic’ and ‘non-schizophrenic’ brain are so small that it is not possible to detect them in the individual.  They only become apparent if groups of schizophrenics and non-schizophrenics are compared.
Parkinsonian sufferers
Parkinson’s disease is a movement disorder that affects 1-2% of the population, usually in later life. It is caused when parts of the brain that rely on DA to control movement atrophy and die off. It can be treated with drugs that increase DA activity. All other things being equal, we would expect about 1-2% of schizophrenia patients to suffer from Parkinson’s disease. However, such patients are actually extremely rare (Timmons & Hamilton, 1990). This suggests that the lack of dopamine in Parkinson’s disease prevents them from developing schizophrenia.
In addition, to treat Parkinson’s sufferers low levels of dopamine, they are prescribed L-dopa, to raise dopamine activity. People with Parkinson's develop schizophrenic symptoms if they take too much L-dopa, which also supports the suggestion that schizophrenia is caused by too much dopamine.
[bookmark: _GoBack]The older first-generation antipsychotics are more likely to be associated with side effects of movement disorders, primarily true of medications that bind tightly to dopaminergic neuro-receptors, such as haloperidol, and less true of medications that bind weakly, such as chlorpromazine. Parkinson`s disease is a movement disorder resulting from a lack of dopamine, therefore the movement disorder side effects of dopamine reducing medication also supports the role of dopamine in schizophrenia.
All the evidence provided is correlational.  It implies an association between schizophrenia and chemicals in the brain.  It does not prove cause and effect.  It could be that schizophrenia has caused the abnormal chemical levels rather than the other way around.



