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We have recently reported that systemic administration of
darbepoetin alfa improves the performance of STOP null
mice (putative mouse model for schizophrenia) in the novel
object recognition task (NORT) by increasing the produc-
tion of nitric oxide (NO) in central neurons, suggesting that
this erythropoietin may be useful in the treatment of
cognitive deficits associated with schizophrenia (Kajitani
et al, 2010). In contrast, Dr Venkatasubramanian (2012)
cites several lines of evidence suggesting that therapeutics
that enhance NO signalling may be detrimental rather than
beneficial in the treatment of this disorder. Emphasis is
placed on two lines of data from animal experimentation,
implicating elevated NO production in the prefrontal cortex
as a major contributing factor to impaired information
processing produced by phencyclidine and reversal of these
deficits by the NO synthase inhibitor (N(G)-nitro-L-arginine
methyl ester (.-NAME)). With respect to the former
findings, we would like to point out that administration of
darbepoetin alfa at doses that improved the NORT
performance of STOP null mice failed to increase NO
production in the cortex (Kajitani et al, 2010). Instead the
ability of this erythropoietin to improve NORT performance
was associated with increased NO activity in the ventral
hippocampus and amygdala (Kajitani et al, 2010), brain
regions implicated in the positive effects of erythropoietin
on mood and cognition in depressed patients (Miskowiak
et al, 2008). In terms of the latter results cited by
Dr Venkatasubramanian, the role of NO as a key inter-
cellular messenger necessary for the synaptic events that
mediate memory consolidation are well established (Arancio
et al, 1996), whereas their importance for the enhancement of
long-term potentiation by erythropoietin have only recently
been demonstrated (Adamcio et al, 2008). As for Dr
Venkatasubramanian’s proposal that minocycline may im-
prove cognitive deficits in patients with schizophrenia by
blocking NO synthase, it should be kept in mind that this
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tetracycline antibiotic interacts with a wide variety of
proteins and modulates a broad array of signalling events
implicated in inflammation and neurodegeneration—pro-
cesses highly relevant to cognitive decline (Yong et al, 2004).
Lastly, schizophrenia is a complex disorder for which many
susceptibility genes have been described, including neuronal
NO synthase (Reif et al, 2006); however, nearly all of these
genes encode proteins that regulate some aspect of neuro-
transmission, suggesting that schizophrenia is a disorder of
the synapse and, if used carefully, therapeutics such as
darbepoetin alfa which improve synaptic strength may have a
unique role in the treatment of this devastating disorder.
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