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Subjects are scanned twice: afler placement of nicotine patches and
after placement of placebo patches. Order of nicotine/placebo patch
administration is random and double blind. Puring scanning, sub-
jects perform an auditery n-back task with two levels of verbal work-
ing memory load and two levels of selective attention load. To date,
16 smokers with schizophrenia aid 10 smokers with no psychiatric
illness have been studied. Subjects with and without schizophrenia
did not differ in age, level of education, estimated I, reading
achicvement, numbers of cigarettes smoked per day, or total smok-
ing exposure (pack-years). fMRI data show a significant interaction
between diagnosis, patch condition, and working memory load. Rel-
ative to nicotine withdrawal, the presence of nicotine in plasma
(active patch condition) is associated with enhanced activation of
anterior cortical regions and putainen/insuia under high verbal work-
ing memaory load in smokers with schizophrenia. Smokers with no
psychiatric illness do not show this effect. Supported by the Veterans
Administration and by NTH grant MOIRROG125

AN FMRI PARADIGM TO STUDY RESPONSES
TO AVERSIVE STIMULI - A CENTRAL ROLE
FOR LIMBIC STRIATUM

I Jensen* A, R. Mclntosh, A, P, Crawley, D. J. Mikulis,
G. Remington, S. Kapur

PET Centre, Centre for Addiction and Mental Health, Toronto,
ON, Canada

The limbig striatum (ventral striatum in humans, the nucleus accum-
bens in rats) is critically involved in mediating the motivational
salicnce of appetitive and aversive stimuli. It has been suggested that
abmormalities in this system are critical to several neuropsychiatric
disarders, most notably, schizophrenia and drug sbuse. Several pre-
clinical models have been developed to assess this system, condi-
tioped approach and avoidance among them. The purpose of this
study was to develop an fMRI paradigm, analogous fo the preclini-
cal models, to exanuine whether the ventral striatum plays a similar-
ly important role in human motivational salience. Eleven subjects
went through a paradigm based on aversive conditioning in an event-
related FMRI experiment. As unconditioned stimulus (US) we used
aversive electrical simulations to the index finger where the inten-
sity was titrated to when it was unpleasant but tolerable. Two col-
ored circies were used as neutrad stinzuli. One (C5+4) was paired with
the US in 1/3 of the trials while the other colored circle {CS-) was
never paired. Twenty-eight siices covering the whole brain were
acquired in the axial plane with a GE 1.5 T scanner (TR=2.3g;
TBedms). Data were realigned, normalized, spatiall y smoothed and
temporally filtered. The main comparison of interest was 30 CS+ ui-
als (in which no electrical stimulation was finally delivered, i.e. 2/3
of CS+ irials) to 30 €S- trials using a random effects analysis in SPM.
The analysis showed the CS+ stimuli, even when not accompanied
by electrical stimulations on every trial, cavsed robust activations in
five clusters in limbic/paralimbic regions. The regions activated were
bilateral anterior insula regions, bilateral ventral striatum and the
anlerior cingalate/medial frontal region. These findings fit with cur-
rent theories that suggest a crucial role for the ventral striatum in
cenditioned motivational salience. This finding is alsc consistent
with several animal models, most notably conditioned avoidance
response {(CAR), which also critically depends on ventral striatal
functioning, Since CAR has a central role in preclinical testing of
antipsychotics, we are now exploting whether this fMR] paradigm
may serve 2 similar purpose in human swdies.
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FUNCTIONAL NELROANATOMY OF
AUDITORY SENSORY MEMORY

P. Johaston,* U. Schall, J. Todd, A. Dittmann-Balcar,

M. Jupner, P. Ward, P. Michie

School of Medical Practice and Population Health, University of
Newcastle, Callaghan, NSW, Australia

One of the mos! consistent findings over the past decade in schizo-
phrenia research is a reduction in the amplitude of an early auditory
event-reluted brain potential known as mismatch negativity (MMN).
The current study is part of a serics of experiments aiming to eluci-
date the underlying mechanism of MMN reduction in schizophre-
nia. By means of two functional brain imaging techniques we exam-
ined 6 healthy subjects using 150 PET and 10 healthy subjects using
IMRI, We measured rCBF (PET) and BOLD contrasts ({MRID)
derived from the comparison of blocks of stimuli either presented as
a series of standard tones alone versus blocks of rare deviant tones
that were interspersed among a series of standard tones (mismatch
condition} while subjects were performing a visuai distraction task
{PET} or were watching a silent movie {fMRI), [z addition, atten-
tion effects on misimatch processing were assessed in our PET study
while possible confounding effects due to scanner noise was assessed
by a no tone condition in the fMRI expariment. IMRI data were also
analysed by employing an event-related haemodynamic response
model. In line with previous EEG source modeliing studies, we found
temporal lobe and prefrontal cortical activation that was associated
with auditory mismatch processing. (Supporied by NH&MRC Neit-
reimaging Consortium, Neurnscience Institute for Schizophrenia and
Allied Disorders, (NISAD}, Unlversity of Western Australia, Smal
Research Grant, and University of Essen).

EFFECTS OF QUETIAPINE IN FIRST EPISODE
SCHEZOPHRENIA. COMPARISON WITH DRUG
NAIVE PATIENTS AND HEALTHY CONTROLS

H. M. Jones,* M. J. Brammer, R. Ohlsen, M. O’ Toole,
T. Taylor, R, Brown, S, V., Williams, L. 8. Pilowsky
Ward DR2, Maudsley Hospital, London, United Kingdom

latroduction We present data suggesting that treatment with the
antipsychotic guetiapine in first episode schizophrenia results in an
improvement in frontal cortex function. Method Seven drug naive
schizophrenic subjects, eight first episode schizophrenic subjects
who showed a good therapeutic response to quetiapine treaument and
eight normal confrois were matched for age and sex underwent a sin-
gle PMRI scanning session in a 1.3T scanner. During this they com-
pleted 1) a blocked periodic overt verbal fluency task (generation of
single words in response 1o a letter cue) 2) passed motor task (ran-
dom movement of a manual joystick) 3) task involving passive audi-
tory and visual stimulation. Results Comparing the two patient sam-
ples the quetiapine treated group exhibited significantly greater
power of activation in network of areas that included the iaferior
frontal cortex (Broca area) and supplementary motor area (p<0.05).
No significant differences in activation between the patient groups
were seen in the passive sensory stimulation task, Despite sympto-
matic recovery in the quetiapine trested group activation during the
two active tasks did not normalise completely compared with the
healthy control group. Discussion Quetiapine selectively enhances
activation during a cognitive task dependent on frontal cortex funce
tion and hence this effect is unlikely o be a general action of gueti-
apine on cerebral biood flow. Differences in activation belween the
quetiapine eated and heaithy control groups may reflect cognitive
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impairments that persist even after good symptomatic recovery in
first episode schizophrenia.

FUNCTIONAL CONNECTIVITY OF INNER
SPEECH IN SCHIZOPHRENIA

R. A, Kanaan,* §. Shergill, E. Amaro, M. Brammer,

R. Murray, P. McGuire

Psychological Medicine, Institute of Psychiatey, London, London,
United Kingdom

We explored fronto-temporal connectivity using (MRI of patients
and controls generating imner speech. Method The subjects were
eight schizophrenic patients in remission recruited from the wards
and clinics of the Maudstey Hospital, and & controls matched for age,
sex and Q. Diagnosis was made by clinical interview and case-note
review, using DSM IV criteria. Al subjects were tratned to overtly
say the word ‘rest” once per seeond and ence every four seconds,
When they had demonstrated stability of this, they were asked to do
the same covertly. Before and after the scan, their silent speech rates
were monitored by asking them to tap their finger at cach covert
speech act, They were then scapned for § minutes ina 1.5T GE Signa
MRI while covertly repeating the word for alternating 30 second
biocks at 1Hz and 0.25Hz in an AB design, without finger tapping.
The desired rate was shown fo subjects on a screen visible from the
scanner, Image analysis was performed using XBAM. All individual
maps were then entered into a conjunction analysis that selected only
those clusters that were both significant, and whose signilicance was
not due to the effects of the patient group or contrel group alone.
Time series for these clusters were extracted at the individual level,
and averaged over the sub-groups of patients and controls. Pearson
corretations were caleulated between averaged time-series for supra-
thresheld clusters in the aress of interest. Results The conjuaction
activation map showed greater left inferior and medial frontal cortex,
left and right supesior and middle temporal gyras, at the faster rate,
compared with the slower rate, of speech generation. The left inferi-
or frontal lobe activation was significantly correlated with the left
supertior temporai fobe (0,264, p=0.008) and middle temporal lobe
(0.315, p=0.001) in controls. [n patients, the left inferior frontal lobe
was more weakly correlated with the middle wemporaf lobe (0.268,
p=0.007), but was not corretated with the superior tereporal lobe
when corrected for maltiple compartsons. Discussion This method
allows comparison of the same activation areas, selected from
patients and controls as groups. Bolk groups showed widespread acti-
vatjon of the expected areas. Though frontal/superior temporal cor-
relation was weak in the conirols, it was not sigaificant in the
patients, supportiag differential fronto-temporal disconnectivity i
schizophrenia.

CONTEXT-PROCESSING DEFICITS AND
DECREASED PREFRONTAL CORTEX
ACTIVITY: SPECIFIC ASSOCIATIONS WITH
UNMEDICATED, FIRST-EPISODE
SCHIZOPHRENIA AND WITH
DISORGANIZATION SYMPTOMS

I G. Kerns,* A. W. MacDenald, D. M. Barch, A. Holmes,
J.D. Cohen, C. S. Carter

Psyehiatry, University of Pittsburgh, Pittsburgh, PA, USA

The goals of the research was to examine whether (1} individuals
with schizophrenia experiencing their first episode of the disorder
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and medication naive exhibit both performance deficits and
decreased prefrontal cortex activity on a context processing task; (2)
context processing deficits were unique to schizophrenia and not
associated with other psychiatric disorders; and (3) context process-
ing deficits were uniquely associated with particular symptoms.
There were three participant groups: (1) first episode of schizophre-
mia (r= 18}, (2) non-schizophrenia psychoses control (e.g., people
with mood diserders, n = 12), and {3) non-psychiatic control (n =
28}, During MR, participants completed the A-X version of the
continuous performance task {A-X CPT). In the A-X CPT, on every
trial, participants see a cue and a probe letter, with the only target
beirg an X probe preceded by an A cue, Because the majority of -
als consisted of an A cue {ollowed by an X probe, responding 1o an
X as & target becomes a prepotent response. Thus, in this task,
demand for cognitive control is increased whenever the cue is not an
Adie., Btrials) because with a B cue participants need fo overcome
the prepotent response of responding to the X as a target. Thus, IMRI
data were analyzed with the general linear model to examine whether
people with schizophrenia exhibited decreased prefrontal cortex
activity to B coes. The results were that mndividuals with schizo-
phrenia committed more errors on BX trials than did non-psychiatric
controls, In addition, in comparison with both contrel groups, indi-
viduals with schizophrenia exhibited decreased prefrontal cortex
activity in response to B cues. Furthermore, decreased prefrontal cor-
tex activity was associated with increased disorganizalion symptoms.
We conclude that individuals with schizophrenia exhibited poor per-
formance and hypofrontality in a context processing task, These
deficits are present at the onset of the disorder and are not confounded
by the effects of medication or attributable to the effects of psychosis
in general. Importanily, the finding of hypofrontality was unique to
schizophrenia and was not found in a non-schizophrenia psychiatric
control group. Moreover, contexl processing performance was also
specifically associated with disorganization symptoms. Thus, the
cugrent results provide fusther evidence that impaired context pro-
cessing and decreased prefrontal cortex activity are important aspects
of sehizophrenia,

FUNCTIONAL CEREBRAL DEFICITS DURING
COGNITIVE PERFORMANCE IN FIRST-
EPISODE SCHIZOPHRENIA PATIENTS: A
MULTECENTER FMRI STUDY

M. Klein,* U, Habel, T. Kellermann, K. Koch, . Braus,
T. Frodi, B. Kaofmann, T. Kircher, E. Meisenzahl,

B. Milier, M. Miiiler, 8. Ruhrmann, I Tendolkar,

R. Thienel, R, Schldsser, M. Wagner, K A, Henn, H. Sauer,
F. Schaeider

Department of Psychiatry and Psychotheropy, University of
Diisseldorf, Didsseldorf, Germany

Objective: In the context of this ongoing mujti-center project, 44
first-episode schizophrenia patienis and 44 healthy conirols { matched
for gender, age and parental education} were investigated by means
of functional Magnetic Resonance Imaging (fMRI) while perform-
ing a modified version of the Coatinsous Performance Test (CPTy,
Phantom measurements {Sicmens standard phantom) are used for
quality control. Method: Subjects perform a randomized sequence of
O-back and 2-back tasks, with an intermediate baseline task (fixa-
tion). The O-back task requires attention capacities, while the 2-back
task creates a demand on working memory abilities. Group analyses
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