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Nicotine Abuse in Schizophrenia

ine Abuse/Dependence: approx. 60-70%* [30-35%]**

oking in Schizophrenia Patients (particularly during acute p

de Leon et al 1995; Las




hy are Schizophrenics smoking?

» Accelerated Metabolism of Neuroleptics




cotine Abuse & cognitive Deficits in Schizophreni

"

hrenia, Nicotine is normalising:

its, P50-Filter, Working Memory, Smooth Pursuit Ey
998; Levin et al., 1996a; Balfour & Fagerstrom, 1996; Sherr et




Effects of transdermal Nicotine-Application on Cognition

Non-Smoking Study Population:

Schizophrenia (n = 28), Controls (n = 32)

Study Design:

Transdermal Nicotin (14mg)/Placebo
randomised, cross-over, 3h pre- und 3h post

Dependent Variable(s):

Cognitive Battery: CPT = Primary Variable
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Effects of transdermal Nicotine-Application on Cerebral Function

Memory by Nicoline Diagnosis by

i y Memory by Nico
Conlrols Schizophrenics femory by Nicotine

Study Population:

Smoking Schizophrenics (N=13)
Smoking Controls (N=13)

Study Design:

Nicotine transdermal (28mg)/Placebo,
randomised, double-blind,
2 Measurement Time Points

'kln.ntmn by Micotine Diagnosis by
Attention by Nicotine

Ip Al

Controls Schizophrenics

Abhéngige Variable:

BOLD-Response (fMRT) during
Auditory N-Back Task
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Nicotine activates Attentional Network (incl. Thalamus, Anterior Cingulate)
more in Schizophrenia than in Controls




Nicotine Effects in Controls & Schizophrenia
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Nicotine Spray (1mg) vs Placebo
(double-blind, cross-over, randomized)
N =21 Controls

N = 12 Schizophrenics

Visual Oddball Task

- Simultaneous fMRI/EEG Study -

Micoting

Corstam mpuse Tode

arget stimuli for patien

@ conditlons {rmil = ':I 3;

Micotine
Vinzie 2pod o

4—p LECHON i dalamingd

L)

]

Falienls

Healthy Subjects Patients

o]

ROI-Analysis (Z-values) of Nicotine Effects: Conventional vs EEG-informed
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Interaction: Nicotine Dependence & Schizophrenia
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Improving Attention & Working Memory with Nicotine
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Alpha4Beta2 Receptor Subtype: CHRNA4 Candidate Gene?

tine Effects on behavioral and physiological level appear to be mediated
considerably through the high-affinity a4B2 Subtype because they most abundan
2 prain ( 90% of all high-affinity Receptor in mammalian Brain)

T

m et al (1987); Alkondon et al (2000)

ice with a4 Subunits, which show a Point Mutation in the lon
main, react hypersensitive to nicotine




NACH Receptor Quantity in [3H]-nicotine labelled EBV-transfomed B-Lymphoblast
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Nicotine Receptor Genetics & Schizophrenia
Alpha4Beta2 Receptor Subtype: CHRNA4 Candidate Gene

» Several mutations have been identified in CHRNA4 (20g13.3) (Exon 5) to cause
autosomal dominant nocturnal frontal lobe epilepsy (ADNFLE)

* Behavioral symptoms most common (43%) abnormality in ADNFLE incl.
cognitive deficits and serious psychiatric disorders with mostly psychosis or
schizophrenia-like clinical features*

» Genetic variations in CHRNA4 have been associated with Attentional Deficit
Hyperactivity Disorder (ADHD) [Note: ADHD patients are frequently smokers
(self-medication of attentional deficits)]

» Genetic variations (rs1044396) in CHRNA4 (Exon 5) have been repeatedly
associated with Nicotine Dependence (incl. own studies)

1

Smoking in schizophrenia: self-medication of attentional deficits because of
genetically altered alpha4 subunits?

*analoguous to velocardiofacial syndrome (Chr: 22q11)




CHRNA4 —rs1044396

Chromosame 20913.2-q13.3
(NC_000022.9)
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CHRNAA4 & Attentional Network
SNP: rs1044396
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Winterer et al (2007) Human Molecular Genetics




- NICOTINE RECEPTOR GENE CHRNA4 (rs1044396)
DULATES EARLY EVENT-RELATED POTENTIALS IN AUDITORY AN|
VISUAL ODDBALL TARGET DETECTION TASKS

vent-related potentials (N1 amplitude) are modulated by genotype g
in the same direction
vith main effects at frontal and parietal electrodes




CHRNA4 & Schizophrenia

De Luca et al. (2006) Exp Brain Res [family-based, Canada]:

)

\Ps in the CHRNAA4 region — none near exon5 - and 2 SNPs in the CHRN
were investigated

t associations (SNPs, haplotypes)
| butinteraction of one CRNA4 with one CHRNB2 SNP
R

ansm [case-control, .




CHRNAA4 & Schizophrenia — Own Results

N = 310 Schizophrenia Patients

VS

272 Controls (Population-Representative)




Attention & SNP: rs1044396
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P =0.001
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estigation of Receptor Function

s non-risk haplotypes with cDNAs carrying

mentary haplotypes (incl. rs1044396) were

ted into Xenopus oocytes with CHRNB2

‘equal amounts to study receptor function
clamp)
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Marmailized Currents

SNP: rs1044396: Loss-of-Function

Given that all six SNPs in the CHRNA4 haplotyp -
(incl. rs1044396) are silent, pc
this finding would include: |




Summary

=nong other reasons, schizophrenia patients may
. smoke to improve cognitive deficits (,self-medication’
In part may result from loss-of-function of th=

| nACh alpha4 receptor subunit which in turn may account

rential pattern of gene expression




Thank you for your attention!




