Brain Damage and Neuroleptics
It is well known that standard neuroleptics cause tardive dyskinesia (TD). However, TD is usually thought of as a disorder that is limited to motor dysfunction. The citations below are simply a sampling of studies which have found that standard neuroleptics induce brain changes that lead to a more global decline. 
1. E Christensen. “Neuropathological investigations of 28 brains from patients with dyskinesia.” Acta  Psychiatrica Scandinavica, 46, (1970), 14-23. 
TD patients have structural abnormalities in the basal ganglia, enlarged ventricles, and sulcal markings.
2. E.B. Nielsen, "Evidence for cell loss in corpus striatum after long-term treatment with a neuroleptic drug (flupenthixol) in rats," Psychopharmacology, 59 (1978), 85-89. 
In rat studies, neuroleptics shown to cause loss of neurons in striatum.
3.  JL Waddington. Cognitive dysfunction, negative symptoms, and tardive dyskinesia in schizophrenia. Archives of General Psychiatry, 44 (1987), 907-912..
 TD associated with cognitive impairment and worsening of negative symptoms. 
4. JB Wade, “Cognitive changes associated with tardive dyskinesia,” Neuropsychiatry, Neuropsychology, and Behavioral Neurology, 1 (1989), 217-227. 
TD associated with cognitive impairment. The researchers conclude: “TD may represent both a motor and dementing disorder.”
5. R. Yassa. “Functional impairment in tardive dyskinesia: medical and psychosocial dimensions.” Acta Psychiatrica Scandinavica, 80, (1989), 64-67. 
TD associated with gait, speech difficulties, and psychosocial impairment.
6. D.V. Jeste, "Study of neuropathologic changes in the striatum following 4, 8 and 12 months of treatment with fluphenazine in rats," Psychopharmacology, 106 (1992), 154-160. 
This study found a lower density of large neurons in the striatum of "middle-aged" rats given neuroleptics.
7. Herbert Spohn, “The effect of attention/information processing impairment of tardive dyskinesia and neuroleptics in chronic schizophrenics.” Brain and Cognition 23 (1993), 28-39.
 TD exacerbates cognitive impairment. 
8.  Emmanuelle Pourcher, “Organic brain dysfunction and cognitive deficits in young schizophrenic patients with tardive dyskinesia.” Brain and Cognition 23 (1993), 81-87. 
This is a study of patients under 40. The researchers conclude that TD is associated with cerebral dysfunction, which in turn is associated with degree of exposure to neuroleptic drugs.
9. Thomas Gualtieri. “The problem of tardive akathisia,” Brain and Cognition 23, 102-109, 1993. 
Gualtieri writes that  akathisia may be thought of as a disease of the basal ganglia, much like Parkinson’s, Huntington’s and Wilson’s disease. MRI studies have found basal ganglia lesions in TD patients, especially in the caudate nucleus. Basal ganglia diseases all cause behavioral instability and intellectual impairment (even psychosis and dementia).
10.  P. Sachdev, “Negative symptoms, cognitive dysfunction, tardive akathisia and tardive dyskinesia.” Acta Psychiatr Scand. 93 (1996), 451-459. 
Both tardive akathisia (TA) and TD are associated with more cognitive deficits and negative symptoms. This association is stronger with TA than with TD. The implication is that movement disorders seen in TA and TD are “but one feature of complex syndromes that include motor and cognitive features. A comparison must be made with other movement disorders, such as Parkinson’s disease and Huntington’s disease, in which neuropsychological deficits, and indeed subcortical dementia are known to occur.”
11.  Raquel Gur, “A follow-up of magnetic resonance imaging study of schizophrenia.” Archives of General Psychiatry, 55 (1998), 145-151. 
Use of neuroleptics is associated with volume reduction (or atrophy) of frontal lobes and temporal lobes. As the brain atrophies in this way, there is an improvement in delusions and thought disorder. A greater rate of reduction in volume is associated with higher dose. At the same time, reduction in volume is associated with decline in some neurobehavioral functions.   
12. Al Madsen, “Neuroleptics in progressive structural brain abnormalities in psychiatric illness.” The Lancet, 352 (Sept. 5, 1998), 784-785. 
Neuroleptic use is associated with atrophy of cerebral cortex. The estimated risk of atrophy increases by 6.4% for each additional 10 grams of neuroleptic drug. 
13.  G. Tsai, “Markers of glutamergic neurotransmission and oxidative stress associated with tardive dyskinesia. American Journal of Psychiatry, 155 (1998), 1207-1213. 
This study suggests that neuroleptics cause neuronal damage as a result of oxidative stress, and that this is the degenerative process that produces TD.
14. L.D. Selemon, "Increased volume and glial density in primate prefrontal cortex associated with chronic antipsychotic drug exposure," Biological Psychiatry, 46, (1999), 161-172. 
In experiments with rhesus monkeys, the researchers found that "glial proliferation and hypertrophy of the cerebral cortex is a common response to antipsychotic drugs."
15. OA Andreassen, "Neurotoxicity associated with neuroleptic-induced oral dyskinesias in rats. Implications for tardive dyskinesia?" Prog. Neurobiology, 5 (2000), 525-541. 
In experiments with rats, there is evidence that antipsychotic drugs induce "striatal neurodegeneration" that leads to TD.
16. JB Lohr, "Neuroleptic-induced striatal damage in rats: a study of antioxidant treatment using accelerometric and immunocytochemical methods," Psychopharmacology 148 (2000), 171-179.  
In experiments with rats, researchers found that long-term neuroleptic treatment is associated with a reduction in cholinergic neurons in the striatum, and that this striatal damage is due to drug-induced oxidative stress.
