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RESPONSE

 

Response to Sherry Leonard and Laura 

 

Giordano’s Letter

 

We thank Drs. Leonard and Giordano for their thought-
ful comments and interpretations pertaining to our
study of smoking and visuospatial working memory
(VSWM) function in schizophrenic and non-schizo-
phrenic control subjects (George et al., 2002a). As they
clearly point out, converging lines of evidence from in-
dependent laboratories have suggested differential ef-
fects of smoking in a variety of neurocognitive para-
digms in schizophrenic patients as compared with
controls. Furthermore, there is evidence that there may
be differences between non-smoking and smoking
schizophrenic patients insofar as illness severity (Hall
et al., 1995), cognitive function (George et al., 2002a)
and treatment response to antipsychotic agents (McE-
voy et al., 1999). Whether these differences are solely at-
tributable to nicotine/smoking effects or to indepen-
dent factors (e.g. different biological subtypes of
schizophrenia that predict a vulnerability to becoming
a smoker or not) remains to be determined.

The model proposed by Leonard and Giordano
makes biological and clinical sense, and can inform fur-
ther hypothesis-driven research directed toward under-
standing the long-standing observation of higher rates
of cigarette smoking in patients with schizophrenia and
other mental disorders. In the rat, activation of pre-syn-
aptic high- and low-affinity nicotinic receptors stimu-
lates midbrain dopamine (DA) neurons projecting to
the prefrontal cortex (PFC) (George et al., 2000a).
Whether differences in receptor number, and/or differ-
ences in receptor dynamics, between schizophrenic and

control smokers influence PFC DA systems (and post-
synaptic D
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 receptor-mediated signaling), which are
implicated in spatial working memory impairments
(Williams and Goldman-Rakic, 1995) and in the patho-
physiology of schizophrenia, also needs to be evalu-
ated. In further support of their proposed model, recent
preliminary data from our laboratory suggests that af-
ter overnight smoking abstinence, smoking re-challenge
leads to partial reversal of smoking abstinence-induced
deficits in VSWM in schizophrenics, and worsening of
VSWM in controls; the effects of smoking re-challenge
in both groups are blocked by pre-treatment with the
nicotinic receptor antagonist mecamylamine (George et
al., 2001), suggesting that stimulation of nicotinic recep-
tors mediates these differential effects of smoking re-
challenge in schizophrenic patients as compared with
controls.

One critical methodological approach will be the use
of 2 

 

�

 

 2 designs controlling for the presence or absence
of mental illness (e.g. schizophrenic or control) and
smoking status (e.g. being a smoker or non-smoker)
(George et al., 2001; George et al., 2002a). A second
methodological issue relates to the effects of nicotine (or
a nicotinic agonist which does not lead to immediate
nicotinic receptor desensitization) on neurocognitive
outcomes in schizophrenic patients who are non-smok-
ers, so that the direct effects of nicotine, independent of
smoking and smoking abstinence, on these outcomes
can be determined.

Ultimately, the integration of biochemical, pharma-
cological, human molecular genetic, neurocognitive, re-
ceptor neuroimaging and clinical approaches to these
questions (Adler et al., 1998; Breese et al., 2000) shows
considerable promise for parsing the biological rela-
tionships between nicotine addiction and mental disor-
ders. Such an understanding may lead to improved
treatments for schizophrenia and other mental disor-
ders associated with high rates of smoking. Further-
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more, given that smoking-related medical illness and
mortality are higher in schizophrenics than in the gen-
eral population of smokers (Lichtermann et al., 2001),
these studies may inform the development of new and
effective treatments for smoking cessation (George et
al., 2000b; Evins et al., 2001; George et al., 2002b) in
these patients.
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