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The neuropathological effects of antipsychotic drugs
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In addition to their neurochemical eflècts, antipsychotic neuroleptic drugs produce structural brain changes. This

property is relevant not only for understanding the drugs' mode of action, but because it complicates morphological

studies of schizophrenia. Here the histological neuropathological effects of antipsychotics are reviewed, together with

brief mention of those produced by other treatments sometimes used in schizophrenia electroconvulsive shock,

lithium and antidepressants. Most data come from drug-treated rats, though there are also some human post-mortem

studies with broadly congruent findings.

The main alteration associated with antipsychotic medication concerns the ultrastructure and proportion of

synaptic subpopulations in the caudate nucleus. In rats, synapses and dendrites in lamina vi of the prefrontal cortex

are also affected. The changes are indicative of a drug-induced synaptic plasticity, although the underlying mechanisms

are poorly understood. Similarly, it is unclear whether the neuropathological features relate primarily to the therapeutic

action of antipsychotics or, more likely, to their predisposition to cause tardive dyskinesia and other motor side

effects. Clozapine seems to cause lesser and somewhat different alterations than do typical antipsychotics, albeit based

on few data. There is no good evidence that antipsychotics cause neuronal loss or gliosis, nor that they promote

neurofibrillary tangle formation or other features of Alzheimer's disease, C 1999 Elsevier Science B.V. All rights

reserved,

Kej'words: Alzheimer's disease; Morphometry; Neuroleptic; Neuropathology; Schizophrenia; Synapse

1. Introduction

Antipsychotics all'ect many neurotransmitter

systems. Whatever the therapeutic significance of

these adaptations, their occurrence makes antipsy

chotic drugs an important and well-recognised

potential confounder of neurochemical studies of

schizophrenia. Though less well documented, anti-

psychotics also affect brain structure. Recent

imaging studies have provided convincing evidence
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for striatal enlargement in drug-treated patients

Keshavan et al., 1994; Chakos et al., 1994, 1995;

Doraiswamy et al., 1995 and rats Chakos et al.,

1998. There are also single reports suggesting that

antipsychotic dose is correlated with progressive

brain atrophy Madsen et al., 1998 and increasing

thalamic volume Our et at., 1998. These macro

scopic effects are consistent with a range of mor

phometric alterations in neurons and synapses in

the striatum and elsewhere documented over the

past 20 years or so. The significance of these

observations is twofold. Firstly, they may contrib

ute to the therapeutic or side-effect profile of the
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