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ABSTRACT

Clozapine (CLZ) is a very effective antipsychotic agent, but its use is limited by the fact that it causes
agranulocytosis in 0.1-1% of patients. Although most patients do not develop agranulocytosis, most do
develop transient paradoxical neutrophilia and an increase in cytokines such as IL-6. A recent paper also
reported an increase in peripheral monocytes that precedes the increase in neutrophils (1). In addition, we
found that treatment of THP-1 cells (a human monocyte cell line) with clozapine led to inflammasome
activation with release of IL-18. This suggests that most patients do have an immune response to the drug,
but in most patients this resolves without resulting in agranulocytosis, presumably via immune tolerance. If
we could reproduce this immune response in animals it would allow us to study the mechanism by which
clozapine induces an immune response and this could help us understand the mechanism of idiosyncratic
agranulocytosis. Mice are very sensitive to the neurologic effects of CLZ. The dose of CLZ that they tolerate
is limited, and they do not respond with neutrophilia. In contrast, treatment of rats with CLZ (0.5 mg/ml +
0.1 g sucrose in drinking water) results in clinically relevant serum concentrations of CLZ (0.2 pug/ml), and
this did result in neutrophilia. In addition, there was an increase in the % peripheral monocytes (CD3- and
CD11b/c+) from 12 to 26%. There also appeared to be an increase in NK cells. Given the result with THP-1
cells, we postulate that these effects are due to activation of monocytes with the production of IL-1R;
however, we were not able to detect an increase in serum IL-1R in rats. Further studies will be performed
to phenotype the monocytes in the rat model and to determine the mechanism by which their numbers are
increased. This research was supported by grants from the Canadian Institutes of Health Research.
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