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1. Design, Synthesis and Application of Novel Tropane-Based
Photoaffinity Labels Toward the Identification of Binding
Domains on the Dopamine Transporter

Amy H Newman*, Mu-Fa Zou, Jianjing Cao, Joo H Cha, John R
Lever, Theresa Kopajtic, Jonathan L Katz, M. L Parnas and Roxanne
Vaughan

Medicinal Chemistry Section, NIDA-IRP, NIH, Baltimore, MD, USA
Sponsor: Jonathan Javitch

Background: Irreversible ligands, derived from tropane-based
dopamine uptake inhibitors, have been designed to covalently bind to
discrete points of attachment on the dopamine transporter (DAT), via
a photoactivated azido group. We previously have demonstrated that
depending on the position of the azido substitution on the tropane ring
system, covalent attachment can occur in different transmembrane re-
gions suggesting that 1) the position of the azido attachment on the
tropane ring dictates transmembrane domain labeling and/or 2) not all
tropane-based DAT inhibitors bind to the same recognition site(s) on
the DAT. Based on these early studies, we hypothesized that appending
azido groups at numerous positions on different tropane-based DAT
inhibitors (3-phenyl tropanes and benztropines) would provide the
opportunity to identify points of attachment on the DAT, elucidate 3D-
arrangement of the transmembrane domains, and direct future drug
design. Herein, we report our progress in these pursuits.

Methods: All photoaffinity labels were designed to have azido groups
attached to the N-, 2- or 3-position of the tropane ring of either the
benztropine or 3-phenyltropane parent molecule. Synthetic strategies
were undertaken based on modifications of previously published
work (Agoston et al., 1997, Zou et al., 2001, 2003, Lever et al., 2005).
Radiolabel displacement studies using [3HJWIN 35,428 in rat cau-
date putamen tissue were used to assess IC50 values of all final prod-
ucts and their immediate precursors.

Results: We initially prepared an N-substituted benztropine-based
photoaffinity label [1251]GA 2-34, which covalently attached to the
1-2 transmembrane spanning region of the DAT. This was compared
and found to be in contrast to the 4-7 transmembrane spanning re-
gion labeled by a 2-substituted-3-phenyltropane-based photoaffinity
label, [125I]RTI 82 (Vaughan et al. 1999). Based on this early study
we then synthesized a derivative of RTI 82 that had the same N-sub-
stituent as GA 2-34 (Zou et al. 2001). The resulting [125I]MFZ 2-24
(Lever et al 2005) has now been discovered to covalently link to a dis-
crete domain in transmembrane domain 1-2 of the DAT (Vaughan et
al 2005). In an attempt to provide a 2-substituted benztropine pho-
toaffinity label, analogous to RTI 82, MFZ 4-40, (Zou, et al. 2003) was
prepared as well as an additional compound in which the chain
length at the 2-position was extended by two atoms. The resulting lig-
and, MFZ 6-107, showed lower DAT affinity (IC50= 131 nM) as com-
pared to MFZ 4-40 (IC50= 55.6 nM), suggesting that an extended 2-
position substituent was not well tolerated. Thus, a third
2-substituted analogue was derived using the linker length of MFZ 4-
40 and the ester linkage of MFZ 6-107, which provided an improved
synthetic strategy. In addition, a 3-beta-(3-iodo-4-azido-bipheny-
lene)-analogue of RTI 82 was recently synthesized. This latest addi-
tion to our arsenal of DAT photoaffinity labels, JHC 2-48 (IC50= 15.1
nM) demonstrated the highest DAT binding affinity of any photoli-
gand prepared to date, as well as moderate affinity for SERT (IC50=
109) suggesting its potential utility in labeling SERT for analogous
protein structure studies.

Discussion: Radioiodination of these remaining photoaffinity labels
will provide the necessary tools for elucidating binding domains on
DAT (and SERT) of the tropane-based dopamine uptake inhibitors
using immunoprecipitation and proteolysis strategies.
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2. White Matter Changes in Cocaine Dependence
Jay Nierenberg*, Laurie Nash, Matthew ] Hoptman, Jan Hrabe,
Babak A Ardekani, Gregory Bunt, Kelvin O Lim and John Rotrosen

Nathan S. Kline Institute for Psychiatric Research, Orangeburg,
NY, USA

Sponsor: Travel Awardee, Young Investigator Memorial, 2005

Background: Cocaine Dependence (CD) is a serious problem that
often is refractory to treatment. Evidence suggests that CD is associ-
ated with white matter (WM) deficits that may underlie changes in
mood, cognition and behavior. We studied 46 patients with CD and
17 controls using MRI at 1.5T to better characterize WM abnormal-
ities in CD and to test whether they were reversible. Diffusion ten-
sor imaging (DTI) was used for measurements in WM. DTI is an
MRI method that provides measures (fractional anisotropy, FA)
that are sensitive to WM pathology but do not provide insight into
underlying mechanisms, as well as measures, such as axial (Dax)
and radial (Dra) diffusivity, which can reflect specific microstruc-
tural changes.

Methods: Subjects were patients in a therapeutic community that
closely monitored ongoing abstinence with random toxicology test-
ing. Patients were subgrouped by duration of abstinence- <6 weeks
(COC-S, n=15), 2-10 months (COC-M, n=15), > 1 year (COC-L,
n=16)- and matched with non-using controls (CON). 8-direction
DTI was acquired with a double spin echo, pulsed-gradient echo-
planar imaging method that minimized distortion due to eddy cur-
rents. DT maps were analyzed using both voxelwise methods and
region of interest (ROI) approaches in separate analyses. Thresh-
olding in voxelwise tests used a two-stage seed-cluster method that
was designed to minimize false positive detections. Briefly absti-
nent subjects (n=7) also were scanned longitudinally to test
whether cross-sectional differences were supported by changes in
individuals.

Results: Subjects were well-matched on demographic variables. Num-
ber of years of cocaine use was similar in user subgroups and averaged
~10 years. When the whole CD cohort was compared with CON in
voxelwise t-tests, patients showed mainly lower FA in most regions in
which differences were found. In contrast, COC-S subjects showed
more WM voxels with higher than lower FA, though these were con-
centrated in the inferior frontal WM. Whereas all patients showed sig-
nificantly higher FA in frontal WM regions bilaterally, COC-S subjects
also showed higher FA in ventromedial prefrontal WM regions that
was not present in COC-L. COC-S subjects also showed higher FA in
WM of the internal capsule adjacent to the right caudate nucleus that
were not present in COC-L or when all CD patients were compared
with CON. All patients showed lower FA in the substantia nigra and
globus pallidus that was right-lateralized and lower FA in the deep
WM of the temporal lobe that was left-lateralized. Moreover, frontal
WM FA correlated positively with years of cocaine use and correlated
negatively with duration of abstinence across all subjects. Comparison
of COC-S and COC-L subjects showed predominantly higher frontal
lobe FA in COC-S. Four regions with significant changes in FA in
COC-S subjects, compared with COC-L, were also found in compar-
isons of FA in COC-S vs. CON, suggesting that these regions showed
reversible deficits in CD. Longitudinal testing confirmed that in-
creased FA in COC-S in frontal WM regions was reversible, but sug-
gested that changes were more widespread. Analysis of tensor compo-
nents showed that reversible changes were due to increased Dra over
time. ROIs placed in frontal WM confirmed both the cross-sectional
and longitudinal findings in frontal WM.

Discussion: This study showed reversible as well as persistent in-
creases in frontal WM FA which must be viewed as deficits given the
impaired functional status of patients tested. Elucidation of the basis
of these changes may provide insight into the anatomical mecha-
nisms in CD that may inform treatment.



3. Prediction of Alcohol Problems Using A Prospective
Longitudinal Design Including Genotype

John I Nurnberger*, R Wiegand, L Bierut, K Bucholz, T Foroud, H
Edenberg, E T Meyer, ] Kramer, D Dick, W Reich, S Kuperman, V
Hesselbrock, A Goate, B Porjesz and H Begleiter

Psychiatry, Indiana University School of Medicine, Indianapolis,
IN, USA

Background: 1022 subjects from 448 families in the Collaborative
Study of the Genetics of Alcoholism (COGA) were assessed at two
time points separated by an interval of 4-5 years. The age of subjects
at Time 2 was 17.4 + 3.4 years. At Time 2, 230 subjects were diagnosed
with DSM IV alcohol dependence or abuse by personal interview
and/or interview of a parent about the subject.

Methods: Characteristics at Time 1 were used to predict affected sta-
tus at Time 2. Multilevel regression modeling was employed.

Results: Controlling for age, sex, and Time 1 diagnosis, parental af-
fected status predicted Dependence/Abuse at Time 2 (Odds Ratio 1.4,
Confidence Interval 1.0-1.8, F = 3.9, p<.05); the diagnosis of Conduct
Disorder at Time 1 also predicted Dependence/Abuse at Time 2 (OR
1.7, CI 1.0-2.9, F = 4.4, p = .04). The diagnoses of Major Depression
and Drug Dependence were also predictive. Affected Status at Time 2
was associated with Age at First Drink as reported at Time 1 (chi-
square = 30.8, p < .0001). In younger adolescents, GABRA2 (the
alpha 2 subunit of the GABA-A receptor) genotype may be expressed
as conduct problems (F = 4.0, p = .02) and sometimes alcohol abuse.
In older adolescents, GABRA2 genotype is associated with alcohol de-
pendence (F = 11.2, p <.0003), especially when combined with Alco-
hol Dehydrogenase 4 genotype. CHRM2 haplotype (muscarinic
cholinergic receptor 2) also predicts DSM IV alcohol dependence
(F=6.12, p<.0056) along with separation anxiety and ADHD; this
may be a separate vulnerability pathway.

Discussion: Additional subjects and additional vulnerability genes
are now being studied prospectively. The intention is to develop mod-
els for risk and protective factors for the development of alcohol
problems, incorporating genotypic information.

4. Casein Kinase 1 Epsilon Modulates Sensitivity to Stimulant
Drugs in Both Mice and Humans: A Translational Genetic Study
Abraham A Palmer*, Jeremy Veenstra-Vander Weele, Miguel
Verbitsky, Rathi Suresh, Asfia Qaadir, Helen M Kamens, John K
Belknap, T C Gilliam, Edwin H Cook, Tamara J Phillips and
Harriet De Wit

Human Genetics, University of Chicago, New York, NY, USA
Sponsor: Harriet de Wit

Background: Liability to drug abuse may be partially determined by
genetic differences in the sensitivity to the positive effects of drugs.
Methods: In order to identify genes that regulate sensitivity to
methamphetamine (MA) in mice, we selectively bred for high or low
MA-induced locomotor activity. We then used these mice to map
quantitative trait loci (QTL) for this phenotype and also measured
gene expression in the nucleus accumbens of drug-naive male mice
from both selected lines, using Affymetrix microarrays and quantita-
tive PCR. Based on the findings of our preclinical study, we con-
ducted a human study examining the effect of polymorphisms in
CSNKIE on the subjective response of 100 healthy human subjects to
d-amphetamine (AMPH; 0, 10 and 20 mg; double-blind, counterbal-
anced order).

Results: Preclinical results: Statistically significant expression differ-
ences between the selected mouse lines were identified for several
genes, including Casein Kinase 1 Epsilon (Csnkle), and dopamine-
and cAMP-regulated phosphoprotein of 32 kDa (Darpp-32). Csnkle
is known to phosphorylate Darpp-32, which plays a key role in the re-
sponse to amphetamine and related stimulants. We used WebQTL
(www.nervenet.org) to identify an expression QTL (eQTL) for
Csnkle on chromosome 15 (LOD=3.8) that co-mapped with one of
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our QTLs for the MA sensitivity (LOD=4.5), a region that has previ-
ously been associated with sensitivity to the stimulant effects of co-
caine. These data suggested the existence of an allele that influences
MA sensitivity by altering expression of Csnkle. Human resutls: The
primary outcome measure, subjects’ ratings of whether they felt a
drug effect (Drug Effects Questionnaire; DEQ), revealed a significant
effect (p = 0.01) of a non-coding SNP (rs135745) on the subjective
response to AMPH. Subjects with one or two copies of the C allele of
rs135745 were more sensitive to the 10 mg dose of AMPH (p =
0.001). Subjects with different genotypes at this SNP also differed on
secondary outcomes, including the “euphoria” scale of the ARCI, at
the 10 mg dose.

Discussion: These findings demonstrate a powerful translational ap-
proach to studying pharmacogenetics in mice and humans, and offer
a road-map for future investigations of genetically determined differ-
ences in drug sensitivity in humans. Further studies are needed to ex-
tend these findings, by investigating the relationship between the
CSNKIE polymorphisms and drug abuse liability.

5. Cerebellar Vermis Participation in Cocaine-Related Behaviors
Carl M Anderson, Luis C Maas, Blaise D Frederick, Jacob T Bendor,
Thomas J Spencer, Eli Livni, Scott E Lukas, Alan ] Fischman, Bertha
K Madras, Perry F Renshaw* and Marc J Kaufman

Neuroimaging Ctr., McLean Hospital, Belmont, MA, USA

Background: The primate cerebellar vermis (lobules II-III (anterior
vermis-AV) & VIII-IX (posterior-inferior vermis-PIV) contains ax-
onal dopamine transporter immunoreactivity (DAT-IR) and may be
involved in cocaine-related behaviors. We analyzed previously ac-
quired BOLD fMRI data to determine whether cocaine-related cues
activated AV and PIV in cocaine users. We also analyzed PET imaging
data from healthy subjects to determine whether ''C-altropane, a
DAT-selective cocaine congener, accumulates in AV and PIV.
Methods: BOLD fMRI studies involved 10 crack cocaine abusers (6
men, mean (SD) age=3617 years) who abused cocaine at least bi-
weekly, and 8 controls (3 men, 3116 years old). BOLD regions of in-
terest (ROI) were positioned by a trained rater blind to subject status
(cocaine or control). PET imaging studies involved 11 adults (2
women, aged 23.9£0.9 years old). The initial 11 volumes acquired im-
mediately after an ''C-altropane bolus were summed to create blood
flow images on which ROIs were manually traced by a trained rater.
Results: We found group differences in vermis activation (F, ;=5.0,
P=0.04) and cocaine subjects exhibited higher mean increases than
controls (0.48% difference). BOLD activation magnitudes differed by
vermis region (F,,,=7.5, P=0.002); post-hoc Scheffe tests indicated
greater activations in AV and PIV than in the DAT-IR-devoid poste-
rior-superior vermis (PSV, P<0.01). At early time points following
administration, time-activity curves indicated greater peak ''C-al-
tropane accumulation in PIV than in all other areas but putamen.
There was a regional difference in PSV-normalized ligand accumula-
tion (F .= 12.2, P<0.001, excluding putamen). Post-hoc testing with
Bonferroni correction for multiple comparisons indicated higher
”C—altropane accumulation in PIV than in substantia nigra, frontal
cortex, and all other cerebellar regions. Thalamic ''C-altropane accu-
mulation was equivalent to that in PIV, consistent with reports indi-
cating DAT-IR enrichment in primate thalamus. We were unable to
detect appreciable PIV accumulation using binding potential analy-
sis, though that method may be less sensitive for detecting transient
ligand accumulations in regions with low specific binding densities.
Discussion: Cocaine-related cues selectively activated the DAT-IR-
enriched AV and PIV in cocaine users and a DAT-selective ligand ac-
cumulated in PIV in healthy subjects. Since PET data from cerebral
blood flow (CBF) studies of healthy adults indicate higher cerebellar
hemispheric than vermis CBF and homogenous intravermis CBE,
while ''C-altropane accumulation was lowest in cerebellar hemi-
spheres and heterogeneous within vermis, it is unlikely that the excess
PIV "'C-altropane accumulation is due to CBF differences. While that
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accumulation may represent labeling of other sites, a parsimonious
conclusion is that DAT may be present in the DAT-IR-enriched PIV
and that it may be a proximate site of action of cocaine and other
drugs that interact with the DAT. Although we cannot definitively
identify substrates mediating the effects noted presently, these data
suggest that primate vermis areas enriched in DAT-IR may mediate
some of cocaine’s persisting and acute effects. Our findings warrant
further studies to characterize cerebellar and vermis contributions to
cocaine-mediated behaviors and to identify whether specific vermis
substrates are targeted by cocaine and other stimulants. Support:
DA16222, DA17324, DA14674, DA09448, DA14178, DAl15116,
DA14013, DA11558, DA15305, DA06303, RR00168.

6. Dysregulation of the Hypothalamic-Pituitary-Adrenal Axis in
Alcohol-Dependent Self-Administering Rats

Heather Richardson*, Laura E O’Dell, Soon Y Lee, George F Koob
and Catherine L Rivier

Neuropharmacology, CVN-7, The Scripps Research Institute, La
Jolla, CA, USA

Sponsor: George Koob

Background: Alcohol is a potent modulator of the stress system, and
dysregulation of the stress axis may contribute to the development of
alcohol abuse and alcoholism. Experimenter-controlled injection of
alcohol has been shown to stimulate the hypothalamic-pituitary-ad-
renal (HPA) axis in rats, and the HPA response is blunted in animals
previously exposed to chronic alcohol.

Methods: To test the hypothesis that impaired HPA function is asso-
ciated with alcohol dependence; an animal model in which rats
trained to self-administer ethanol was used. Wistar rats exhibited en-
hanced intake following chronic exposure to alcohol vapor (“depend-
ent” rats) compared to trained rats not exposed to alcohol vapor
(“non-dependent” rats). Serial blood samples were obtained via in-
dwelling jugular catheters just prior to, during, and following oral
self-administration of alcohol for measurement of plasma concentra-
tions of adrenocorticotropic hormone (ACTH) and corticosterone.
Results: Under basal conditions, dependent animals had lower ACTH
and corticosterone compared to non-dependent animals. During
self-administration, non-dependent animals displayed elevated
ACTH and corticosterone levels in response to alcohol intake. Depen-
dent animals had attenuated ACTH and corticosterone responses to
alcohol intake, indicating that alcohol dependence is associated with
dysregulation of the HPA axis.

Discussion: These data suggest that a dampened neuroendocrine
state in dependent animals may lead to excessive drinking in order to
establish normal endocrine function. Whether functional changes in
the corticotropin-releasing factor system underlie the neuroendocrine
tolerance observed in these animals is currently under investigation.

7. Sensitization-Prone C57BL/6] Mice Exhibit Reduced Dopamine
D3 Receptor-Mediated Inhibition Relative to Sensitization-
Resistant DBA/2] Mice

Robert K McNamara, Beth Levant, Benjamin Taylor, Rebecca
Ahlbrand, Amy Liu, Kevin Stanford and Neil M Richtand*

Dept. Psychiatry, University of Cincinnati, Cincinnati, OH, USA
Sponsor: Lei Yu

Background: Behavioral sensitization to psychostimulant drugs
refers to the progressive and enduring increase in behavioral response
following repeated drug administration, and may be associated with
increased synaptic efficacy in mesolimbic dopamine pathways. Iden-
tification of genetic and molecular determinants of sensitization vul-
nerability may provide important insight into the molecular mecha-
nisms that confer susceptibility to psychosis and substance
dependence. Vulnerability to sensitization may be determined in part
by inherited genetic factors, and the present study replicated previous

ACNP 2005 Annual Meeting

findings that inbred C57BL/6 mice exhibit significantly greater loco-
motor sensitization following repeated treatment with amphetamine
(AMPH) than inbred DBA/2] mice. This inbred strain difference
therefore represents a useful model to elucidate genetic and molecular
determinants of sensitization vulnerability. Because the D3 dopamine
receptor (D3R) exerts an inhibitory effect on rodent locomotor activ-
ity, we hypothesized that drug-naive C57 mice would exhibit reduced
D3R-mediated inhibition relative to drug-naive DBA mice.

Methods: D3R binding and mRNA expression were determined in
the ventral stratum of C57 and DBA mice. Additionally, we examined
the effects of specific D3R agonists and antagonists on novelty- and
AMPH-induced locomotor activity in these two mouse strains.
Results: In support of our hypothesis, D3R agonist binding
[3H]PD128907 was significantly reduced in the ventral striatum of
naive C57 mice relative to naive DBA mice. D3R mRNA expression in
the ventral striatum was similar in naive C57 and DBA mice, suggest-
ing that reductions in D3R binding are mediated by post-transcrip-
tional events. C57 mice also exhibited significantly elevated novelty-
induced locomotor activity relative to DBA mice, and DBA mice
exhibited a greater reduction in novelty-induced locomotor activity
in response to the selective D3R agonist PD128907 (10 ug/kg) than
C57 mice. Moreover, the selective D3R antagonist NGB 2904 (0.01,
0.1, 1.0 mg/kg) produced a dose-dependent increase in novelty-in-
duced locomotor activity in DBA mice but not in C57 mice. Further-
more, NGB 2904 (0.01, 0.1, 1.0 mg/kg) produced a dose-dependent
increase in locomotor activity induced by acute AMPH (1 mg/kg) in
DBA mice, but not in C57 mice.

Discussion: Collectively, these data indicate that C57 mice exhibit
significant reductions in dopamine D3R-mediated inhibitory func-
tion relative to DBA mice. Because down-regulation of D3R-medi-
ated inhibition is known to occur in behavioral sensitization, differ-
ences in the functional reserve of D3R-mediated inhibition available
to oppose locomotor stimulation could account for differing vulner-
abilities to behavioral sensitization to dopamine-releasing drugs. The
present findings take on additional significance in light of evidence
that C57 mice more readily self-administer drugs that increase
mesoaccumbens dopamine activity, including alcohol, morphine,
nicotine, cocaine, and AMPH, relative to DBA mice.

8. Rats Maintain Ethanol Self-Administration into the Posterior
Ventral Tegmental Area (VTA) Despite the Aversive Effects of
Bicuculline

Zachary A Rodd*, Scott M Oster, Jamie E Toalston, James M
Murphy, Richard L Bell, Ting-Kai Li and William ] McBride

Psychiatry, Indiana School of Medicine, Indianapolis, IN, USA
Sponsor: Ting-Kai Li

Background: Ethanol (EtOH) is known to affect the GABA-A recep-
tor system. Past research has indicated that the posterior VTA is a site
that mediates the reinforcing properties of EtOH. The objective of
this study was to examine the involvement of local GABA-A recep-
tors in the reinforcing effects of EtOH within the posterior VTA of
Wistar rats.

Methods: After surgery, Wistar rats were placed in standard two-lever
(active and inactive) operant chambers and attached to the intracra-
nial micro-infusion system. Rats were assigned to one of five groups
(n = 5-7/group). Separate groups self-infused (FR1 schedule) artifi-
cial CSF (aCSF) or 50 uM bicuculline (BIC) for seven consecutive 4-
hr sessions. Additional groups self-infused 200 mg% EtOH for the
initial 4 sessions, co-infused 200 mg% EtOH plus 25 or 50 uM BIC
during sessions 5 and 6, and 200 mg% EtOH alone during session 7.
The last group of rats self-administered EtOH for the initial 4 session,
50 uM BIC alone during session 5 and 6, and EtOH alone during ses-
sion 7.

Results: Rats readily self-administered EtOH into the posterior VTA,
discriminated between active and inactive levers, and showed a place
preference for the side of the operant chamber associated with the ac-



tive lever. In contrast, rats avoided self-administering BIC (fewer self-
infusions than aCSF; 4.5 +/- 1 vs 11.1 4+/- 1.7) and the side of the op-
erant chamber associated with the active lever. Co-infusion of EtOH
with BIC in sessions 5 and 6 did not alter total responding per session
on the active or inactive lever, but did significantly alter the pattern of
responding on the active lever. A history of EtOH self-administration
did not alter the aversive properties of BIC in posterior VTA, because
rats initially self-administering EtOH reduced self-administration
behaviors and displayed a condition place aversion when BIC was ad-
ministered alone.

Discussion: The results indicate that the reinforcing properties of
EtOH in the posterior VTA (1) is not mediated by GABA-A receptors,
(2) can maintain response-contingent behaviors even if those behav-
iors concurrently produce negative consequences.

9. Exposure to Cues Associated with Palatable Food Increases
Immediate-Early Gene (IEG) mRNA and Proenkephalin (PENK)
premRNA Expression in the Rat Brain

Craig A Schiltz*, Ann E Kelley and Charles F Landry

Neuroscience Training Program, University of Wisconsin Madison,
Madison, WI, USA

Sponsor: Travel Awardee, sanofi-aventis, 2005

Background: Cues associated with the intake of addictive drugs can
precipitate drug craving and regional brain activation in human ad-
dicts as well as reinstatement of drug-seeking behavior and activity-
dependent gene expression in the brain regions mediating this behav-
ior in drug-experienced rats. The present study was undertaken in
order to investigate whether contextual cues associated with the in-
take of a palatable food were capable of eliciting conditioned behav-
ior and associated brain gene expression changes in a manner similar
to cues associated with the administration of addictive drugs. In addi-
tion, we assessed the responsiveness of the endogenous, striatal opi-
oid system to food cues since opioids have been shown to be involved
in cue-elicited drug-seeking and food-intake behaviors.

Methods: We conditioned 16, ad libitum fed Sprague-Dawley rats to
receive daily access to chocolate Ensure® in one of two environments
distinct in visual, olfactory, and somatosensory cues over a 15-day pe-
riod. In context A, the rats in the Ensure® cues group received access
to Ensure® while the rats in the water cues group received access to
water. In context B, the rats in the Ensure® cues group received access
to water while the rats in the water cues group received access to En-
sure®. Three days after the conditioning phase, rats were reintro-
duced into context A where half of the rats had received Ensure® and
the other half of the rats had received water. All rats had been acutely
fasted for 12 h before being tested. On the test day, rats had no access
to either Ensure® or water and motor activity was measured by a pho-
tobeam activity system. After 45 min in context A, rats were anes-
thetized and sacrificed. The expression of the IEGs Arc, Homerla,
zif268, NGFI-B, and c-Fos was assessed in a variety of brain regions
via in situ hybridization. The expression of the PENK gene was also
assessed via in situ hybridization but with a probe directed against in-
tron 1 of the PENK premRNA in order to more sensitively measure
its transcription.

Results: The rate of and total Ensure® intake and body weight gain
were no different between the two groups during training. On the test
day, the Ensure® cues group exhibited significantly higher motor ac-
tivity compared to the water cues group. This conditioned motor ac-
tivation was associated with increased expression of all of the IEGs in
prefrontal cortical subregions, cingulate cortex (except zif268), hip-
pocampal subregions, the core and shell of the nucleus accumbens,
striatal subregions, and the basolateral but not the central nucleus of
the amygdala. Ensure® cues increased PENK premRNA levels only in
ventral striatal subregions.

Discussion: Since many of these IEGs have been implicated in learn-
ing and memory, the expression pattern observed here suggests that
systems involved in executive function, spatial and episodic memory,
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and the assessment of emotional valence and motivational value are
not only engaged by food cues but, upon non-reinforced presentation
of such conditioned stimuli, adapt in order to store information
about the reliability of these cues in predicting the availability of
food. Our results also show that the striatal opioid system, which me-
diates some hedonic and motivational properties of both food and
addictive drugs, is responsive to food cues. Since similar behavior and
gene expression patterns are observed in response to cues associated
with food or addictive drugs, the above considerations may have im-
portant implications for the pharmacological and cognitive behav-
ioral treatment of eating disorders, obesity, and addiction.

10. Ontogeny of the HPA-Axis and Monoamine Response to Acute
Ethanol Challenge in Male and Female Adolescent Rhesus
Macaques

Melanie L Schwandt*, Christina S Barr, Stephen ] Suomi and James
D Higley

LCTS, Section for the Study of Primate Models of Psychopathology,
NIH/NIAAA, Poolesville, MD, USA

Sponsor: Susan Swedo

Background: In rodents, ethanol is known to activate the hypothala-
mic-adrenal-pituitary (HPA) axis, as well as to stimulate changes in
monoamine levels in the brain, following acute administration. Es-
sentially, acute administration of ethanol increases plasma ACTH and
corticosterone levels, as well as increases norepinephrine and
dopamine levels in specific brain regions. The effects of ethanol on
serotonin levels in the brain are less clear. Studies in rodents have also
demonstrated age and sex differences in ethanol’s effects on the HPA
axis and on the central nervous system. This study investigated age-
dependent variation in the effects of acute ethanol administration on
HPA-axis function and central monoamine turnover in male and fe-
male adolescent rhesus macaques.

Methods: Alcohol-naive male (N = 54) and female (N = 70) rhesus
macaques, ranging in age from 20 to 48 months, were give a single in-
travenous dose of ethanol (2.2g/kg for males, 2.0g/kg for females).
Plasma samples were collected at 5, 10, and 60 minutes post-injec-
tion. Cerebrospinal fluid (CSF) samples were collected one month
prior to injection (baseline) and again at 60-minutes post-injection.
Associations between age at time of injection and 1) peak plasma lev-
els of ACTH and cortisol, 2) area under the curve (AUC) values for
ACTH and cortisol, and 3) CSF concentrations of 5-HIAA, MHPG,
and HVA, were analyzed using multiple regression techniques.
Results: Controlling for rearing condition (mother-reared vs. nursery
reared), males showed a significant positive association between age
and peak ACTH levels (partial r = 0.569, p = 0.0005), and a signifi-
cant negative association between age and peak cortisol levels (partial
r = -0.440, p = 0.0092). Similar results were found for AUC for both
ACTH and cortisol in males. Females on the other hand exhibited no
significant associations between age and either cortisol or ACTH. For
the monoamine metabolites, males and females showed similar nega-
tive associations between age and percent change from baseline in
HVA (males: partial r = -0.463, p = 0.0008; females: partial r = -0.459,
p < 0.0001) and age and percent change from baseline in MHPG
(males: partial r = -0.536, p < 0.0001; females: partial r = -0.454, p <
0.0001). Females also showed a significant negative association be-
tween age and percent change from baseline in 5-HIAA (partial r = -
0.356, p = 0.0029).

Discussion: These results suggest that both age and sex are important
factors when investigating the effects of ethanol on HPA axis activity
and central nervous system functioning. Furthermore, since adoles-
cence is such a crucial time period for the development of alcohol use
and alcohol-related problems, it is important to understand the de-
velopment of mechanisms that may underlie ethanol’s effects on
mood, behavior, and motor performance during this time. This re-
search was carried out in accordance with the Declaration of Helsinki
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and/or with the Guide for the Care and Use of Laboratory Animals as
adopted and promulgated by the National Institutes of Health.

11. Aripiprazole Attenuates Cocaine-Seeking Behavior in an
Animal Model of Relapse
Ronald E See*, Matthew W Feltenstein and C. A Altar

Neurosciences, Medical University of South Carolina, Charleston,
SC, USA

Background: Aripiprazole (Abilify) is an atypical antipsychotic drug
characterized by partial agonist activity at dopamine (DA) D2 and D3
receptors and a low side effect liability profile. Based on the idea that
its antipsychotic pharmacological properties involve the “stabiliza-
tion” of mesocorticolimbic DA activity, we hypothesized that arip-
iprazole may attenuate relapse in abstinent cocaine users. To test this
hypothesis, we assessed the effects of aripiprazole HCI on condi-
tioned cue-induced and cocaine-primed reinstatement of cocaine
seeking behavior in an animal model of relapse.

Methods: Male, Sprague-Dawley rats were trained to lever press dur-
ing 2 hr daily sessions for intravenous cocaine (0.5 mg/kg/infusion)
paired with the presentation of a compound stimulus cue (light +
tone) for 12-14 days. Responding was then allowed to extinguish in
the absence of either cocaine or the drug-paired cue. Prior to rein-
statement of cocaine seeking behavior (i.e. responding on the previ-
ously cocaine-paired lever) either in the presence of the compound
stimulus or after a cocaine priming injection (10 mg/kg, IP), rats re-
ceived an injection of aripiprazole HCI (0.25, 0.5, 1.0, 2.5, 5.0, and 15
mg/kg, IP) or vehicle.

Results: Vehicle-treated animals showed robust reinstatement of lever
pressing responses on the previously reinforced lever (cue presenta-
tion increased responding 4-5x over extinction levels, while cocaine
priming increased responding 7-8x over extinction levels). Pretreat-
ment with aripiprazole significantly attenuated both cue and cocaine-
primed reinstatement in a dose-dependent manner. In addition, doses
of aripiprazole that were effective at attenuating reinstatement failed
to produce catalepsy or reduce spontaneous locomotor activity.
Discussion: These findings from an animal model of relapse support
the contention that aripiprazole may be an effective and relatively safe
therapeutic agent for the prevention of relapse in abstinent cocaine
users, possibly by stabilizing dopamine agonist tone in D2/D3-rich
brain areas like the nucleus accumbens. Furthermore, given its effec-
tive antipsychotic effects, aripiprazole may be particularly useful for
individuals with comorbid psychosis, such as schizophrenia. These
studies were conducted in accordance with the Guide for the Care
and Use of Laboratory Animals, as adopted and promulgated by the
National Institutes of Health. This research was supported by NIH
grants RO1 DA10462 and P50 DA16511.

12. Chronic, but Not Acute, Desipramine Treatment Prevented
Nicotine Withdrawal and Decreased Nicotine Self-Administration
in Rats

Svetlana Semenova*, Neil E Paterson and Athina Markou

Molecular and Intergrative Neuroscience, The Scripps Research
Institute, La Jolla, CA, USA

Sponsor: Athina Markou

Background: Change in noradrenergic function is one of the abnor-
malities hypothesized to be involved in depression. Nicotine with-
drawal is characterized by depression-like symptomatology (anhedo-
nia) that similarly to non-drug-induced depressions may also be
partly mediated by dysregulations in noradrenergic transmission.
Clinical studies investigating the effects of antidepressant norepi-
nephrine reuptake inhibitor treatment in smoking cessation have
provided promising results. Nicotine dependence is maintained by
both the reinforcing effects of acute nicotine and the negative depres-
sion-like aspects of nicotine abstinence. The present study evaluated
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the effects of acute and chronic administration of desipramine
(DMI), a relatively selective norepinephrine reuptake inhibitor and
antidepressant, on both the reinforcing effects of nicotine and the de-
pression-like aspects of nicotine withdrawal in rats.

Methods: A rate-independent current-intensity discrete-trial thresh-
old procedure was used to assess brain self-stimulation reward
thresholds in rats prepared with electrodes in the lateral hypothala-
mus. Nicotine dependence was induced by continuous nicotine infu-
sion via subcutaneous osmotic minipumps (3.16 mg/kg/day, free
base). Observational methods were used to assess somatic signs of
nicotine withdrawal. DMI was administered acutely under baseline
conditions and during nicotine/saline withdrawal induced by cessa-
tion of 7 day nicotine/saline exposure. In another study, chronic DMI
(15 mg/kg/day, salt) administration through minipump began after 7
days of nicotine/saline exposure and was continued together with
nicotine/saline delivery for 14 days. Then, the nicotine/saline
minipumps were removed while DMI/vehicle minipumps remained
in situ. Brain reward thresholds were assessed daily while somatic
signs were counted 24 hours after pump removal. Other rats were
prepared with intravenous catheters and allowed to self-administer
nicotine (0.015 mg/kg/inf, free base). After the establishment of stable
self-administration, these rats were prepared with minipumps con-
taining DMI (15 mg/kg/day)/vehicle and allowed to self-administer
nicotine for an additional 12 consecutive days.

Results: In nicotine-naive rats under baseline conditions, DMI (0,
0.5, 1.0, 2.0 mg/kg) had no effect on brain reward function. Acute
DMI (2 mg/kg) administration had no effect on brain reward thresh-
olds of rats withdrawing from 7 days of exposure to nicotine/saline.
Interestingly, chronic DMI treatment prevented the threshold eleva-
tions associated with nicotine withdrawal and partially attenuated the
increased number of somatic signs of withdrawal. There was no effect
of either acute or chronic DMI treatment on response latencies in
saline- or nicotine-exposed rats after pump removal. Finally, chronic
DMI treatment significantly decreased nicotine self-administration
throughout the 12-day treatment period.

Discussion: Blockade of nicotine self-administration, prevention of
withdrawal-associated threshold elevations and partial attenuation of
the somatic signs of nicotine withdrawal with chronic, but not acute,
DMI treatment suggest that noradrenergic neurotransmission is in-
volved in mediating both the reinforcing effects of nicotine and the
affective depression-like aspects of nicotine withdrawal. These data
suggest that DMI or other norepinephrine reuptake inhibitors may be
anti-smoking treatments that would target different aspects of nico-
tine dependence by reducing both the reinforcing effects of acute
nicotine and alleviating the depression-like aspects of nicotine with-
drawal in humans. Finally, these data suggest that there may be ho-
mology between drug- and non-drug-induced depressions.

13. Positron Emission Tomographic Study of Regional Brain
Metabolic Responses to a Serotonergic Challenge in Major
Depressive Disorder with and Without Comorbid Alcohol
Dependence

Leo Sher*, Matthew S Milak, Ramin V Parsey, Thomas B Cooper,
Juan J Carballo, Maria A Oquendo and J ] Mann

Department of Psychiatry, Columbia University, New York, NY, USA
Sponsor: Thomas Cooper

Background: Major depression (MDD) and alcohol dependence (al-
coholism) are often comorbid. Depressed subjects with alcoholism
have more chronic morbidity and mortality than individuals with ei-
ther diagnosis alone. The serotonergic system is involved in the
pathophysiology of both depression and alcoholism. Studies have
used fenfluramine challenge to elucidate regional serotonergic func-
tion in addition to measures of resting regional glucose metabolic
rate responses (rCMRglu). Fenfluramine causes a release of sero-
tonin, consequent changes in rCMRglu can be measured by 18FDG
and positron emission tomography (PET). This is the first study con-



trasting these changes in responses to a serotonergic challenge in
major depressive disorder with and without comorbid alcoholism.
Methods: Twenty-eight patients with MDD without a history of alco-
holism and 15 patients with MDD and comorbid of alcoholism were
enrolled in this study. All met DSM-IV criteria for a current major
depressive episode in the context of major depressive disorder. Sub-
jects received placebo on the first day and fenfluramine on the second
in a single blind design. A bolus injection of approximately 5 mCi
18FDG was administered three hours after the administration of
placebo/fenfluramine. A Siemens ECAT EXACT 47 scanner was used
to acquire a 60-min emission scan in 2D mode as a series of twelve 5-
min frames. Regions of significant differences in rCMRglu between
depressed subjects with and without a history of alcoholism on
placebo day and fenfluramine day were evaluated using Statistical
Parametric Mapping.

Results: Patients with MDD without comorbid alcoholism had lower
aggression and hostility scale scores compared to individuals with
MDD and comorbid alcoholism. Prolactin levels rose significantly
after fenfluramine administration compared to after placebo but
there was no difference in prolactin responses to fenfluramine ad-
ministration between the two groups. We found no difference in
rCMRglu between the two groups after placebo or fenfluramine ad-
ministration. Because our previous study suggested that there were
differences in rCMRglu between MDD patients with and without co-
morbid borderline personality disorder (BPD), we were also inter-
ested in reanalyzing the data only for MDD subjects without BPD
(MDD/no BPD). When we repeated the analysis excluding patients
with BPD from both groups, patients without comorbid alcoholism
still had lower aggression and hostility scale scores compared to their
counterparts. When comparing rCMRglu after placebo administra-
tion in MDD/no BPD patients with and without comorbid alco-
holism, we found an anterior medial prefrontal cortical area where
MDD/no BPD patients with comorbid alcoholism had more severe
hypofrontality than MDD/no BPD patients without alcoholism. This
area encompassed the left medial frontal and left and right anterior
cingulate gyri. This group difference disappeared after fenfluramine
administration.

Discussion: Higher aggression and hostility in MDD patients with al-
coholism may be related to greater hypofrontality in this patient
group. The fact that the observed group difference disappeared after
the fenfluramine challenge suggests that serotonergic mechanisms
play a role in the observed differences between the groups. It also sug-
gests that serotonergic antidepressants may be useful in the treatment
of MDD patients with comorbid alcoholism.

14. NMDA Receptors Mediate Some of the Lingering Behavioral
Deficits of Repeated Ethanol Exposure in Adolescent Rats
Ratna Sircar*

Psychiatry Research, North Shore-LIJ Research Institute, Glen Oaks,
NY, USA

Sponsor: Herbert Barry

Background: Earlier studies have shown that ethanol treatment dif-
ferentially affects water maze performance in adolescent and adult
rats. The present study was undertaken to examine the age-specific
reversal of ethanol-induced deficit in water maze performance, and
to determine the cellular mechanisms underlying the behavioral
deficits. The hypothesis tested was that adolescent ethanol-induced
cognitive dysfunction is associated with alterations in the regulation
of N-methyl-D-aspartate (NMDA) class of glutamate receptors.

Methods: Adolescent male rats were subjected to repeated ethanol
or saline treatment. Experimental rats were injected daily with 2
g/kg ethanol (intraperitoneally) for five consecutive days (Days 1-5)
and tested in the reference memory task of the Morris water maze
thirty minutes after ethanol treatment; control rats received isovolu-
metric saline. On the last training day, all rats were subjected to the
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probe trial and then tested in the visual cued task. After an ethanol-
free period of 4-25 days, rats were retested in the water maze.
Groups of experimental and control rats were sacrificed,
brains/brain regions were frozen immediately. Synatsomal mem-
branes were prepared from frozen brain regions and saturation radi-
oligand binding assays were carried out using [3H]MK-801. NMDA
receptor subunit (NR1, NR2A, NR2B) protein levels were measured
immunohistochemically in ethanol-treated and saline-treated coro-
nal brain sections.

Results: Compared to age-matched saline controls, ethanol-treated
rats showed significantly higher latencies and swam greater distances
to find the hidden platform. In the probe trial, compared to saline
rats, ethanol rats spent less time in the target quadrant. But there was
no significant difference in the swim speed or performance in the
cued visual task between ethanol- and saline-treated rats. Ethanol-
treated rats continued to do poorly on all retest days. Rats treated
with ethanol showed upregulation of [3H]MK-801 labeled NMDA
receptor. This was associated with increases in specific NMDA sub-
unit protein levels.

Discussion: Adolescent rats exposed to repeated ethanol treatment
showed significant deficits in water maze performance. Even after
several weeks of post-ethanol exposure period, ethanol-treated rats
failed to catch-up to control rats in their water maze performance.
NMDA receptors were upregulated in the ethanol-treated rats. To-
gether, these data suggest that the NMDA receptor plays a signifi-
cant role in adolescent ethanol-induced lingering behavioral
deficits.

15. Selective Enhancement of Limited Access Ethanol Intake in
Isolate-Housed Alcohol-Preferring (P) Rats
Craig J Slawecki* and Cindy L Ehlers

Neuropharmacology, The Scripps Research Institute, La Jolla, CA, USA
Sponsor: Cindy Ehlers

Background: Environmental factors, such as adverse early life ex-
periences and peer interactions can contribute to the develop-
ment of alcohol drinking patterns and use disorders. In animals,
peer separation/isolation has been used as an environmental in-
tervention that has been shown to influence drinking behaviors in
rodents.

Methods: In the present study, rats selectively bred for alcohol
preference (i.e., alcohol preferring P rats and non-alcohol prefer-
ring NP rats) were housed in pairs or singly from an early age
(i.e., 30-40 days old). After 13 weeks of isolate or pair housing,
ethanol intake was assessed over a 14 day period in a 24-hour
home cage preference. The initiation and maintenance of ethanol
drinking during was then assessed during 20 minute limited ac-
cess sessions.

Results: There were no significant effects of housing condition on
ethanol intake or ethanol preference scores during 24 hour access.
Isolate-housed P rats drank significantly more than paired-housed P
rats across a range of sucrose, sucrose-ethanol, and ethanol solutions
[housing condition x solution interaction, p <0.05] during limited
access drinking sessions. Although isolate-housed NP rats tended to
drink less than pair-housed NP rats, these differences did not reach
statistical significance. Significant positive correlations were also re-
ported when assessing 10% ethanol intake during limited access ses-
sions in relation to motor activity assessed prior to the initiation of
limited access drinking sessions.

Discussion: Taken together, these data demonstrate an important
gene x environment interaction on limited access ethanol intake.
Specifically, isolate-housing was found to selectively enhance ethanol
drinking in rats with a genetic predisposition for high ethanol intake.
These data suggest that environmental factors might be more likely to
facilitate alcohol misuse/abuse in individuals with a positive family
history of alcoholism.
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16. Amphetamine Effects on Amygdala Responses to Affective
Pictures in Healthy Volunteers
Tara L White, Robert M Swift*, Ronald A Cohen and Lawrence H Sweet

Center for Alcohol and Addiction Studies, Brown University,
Providence, RI, USA

Background: Amphetamine is a monoamine agonist with acute
mood and behavioral effects, the neural bases of which are just begin-
ning to be studied using fMRI in healthy volunteers. The present
fMRI study was designed to determine whether d-amphetamine
modulates responses to positive and negative affective pictures, in
previously drug-naive individuals, in order to determine how d-am-
phetamine alters the processing of emotionally-relevant stimuli dur-
ing first drug exposure.

Methods: Ten healthy male participants received d-amphetamine (20
mg oral) and placebo 90 minutes prior to fMRI scanning and presen-
tation of the International Affective Picture Set task in a two-session,
double-blind, within-subjects design. Participants were preselected
based on personality traits that have been found to modulate the ef-
fects of the drug in other samples, as assessed by a standardized per-
sonality inventory with an orthogonal factor structure (Multidimen-
sional Personality Questionnaire, Brief Form).

Results: Preliminary data (N=10) indicate that compared to placebo,
d-amphetamine decreased the intensity of fMRI activation in the
amygdala, and the magnitude of this amphetamine-induced decrease
was greatest during the negative blocks of the task (drug x valence in-
teraction; empirically derived left amygdalar cluster; F(2,8) = 6.59, p
< .05). These findings differ from those previously obtained using
negative faces (Hariri et al., 2002). These data suggest that ampheta-
mine may differentially modulate processing of physical versus social
negative stimuli by the amygdala.

Discussion: Initial data from this ongoing pharmacological fMRI
study indicate that d-amphetamine results in a shift away from pro-
cessing negative stimuli related to physical threat. Potential individual
differences in the magnitude of this effect will be discussed. Viewed in
tandem with previous findings from other laboratories, these data
suggest that amphetamine has complex effects on the processing of
negative emotional stimuli in healthy volunteers, with the potential
for decreasing the processing of stimuli related to imminent physical
harm. Implications for the transition from first to continued use of
psychostimulants, and risk-taking behavior under drug, is discussed.
Support Contributed By: USPHS grant DA017178-01 (NIDA), Ittle-
son Foundation, and the Center for Alcohol & Addiction Studies,
Brown University.

17. The Effects of MDMA (Ecstasy) on Sleep Architecture and
Mood in Humans
Manuel E Tancer*, Timothy Roehrs and Chris-Ellyn Johanson

Psychiatry and Behavioral Neurosciences, Wayne State University,
Detroit, MI, USA

Sponsor: Chris-Ellyn Johanson

Background: Anecdotal reports indicate that MDMA produces dys-
phoric alternations in mood for several days following use, suggesting a
type of withdrawal effect. However, it is not clear whether these reports
are accurate. Reasons for lack of accuracy could include the retrospective
nature of the reporting, attribution to MDMA (despite not knowing
what drug was consumed), or as a direct consequence of sleep disruption.
Methods: In the present study, recreational MDMA users, 18-25 yrs,
without psychiatric disease or drug dependence and in good health
participated in a three session experiment. On 3 sessions, with 3
nights (baseline, treatment, and recovery) and 2 days (after night 2
and 3) per session, participants on the treatment night (night 2) re-
ceived placebo or 2 mg/kg MDMA at 1800 hr, or a restricted bedtime
(0300-0700 hr). Bedtime was 8 hrs on non-restriction nights and
standard nocturnal polysomnograms (NPSGs) and multiple sleep la-
tency tests (MSLTs) to measure daytime sleepiness were collected. In
addition mood effects (VAS, POMS, and ARCI) were measured fol-
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lowing drug administration as well as for 48 hrs following drug or
placebo administration.

Results: No baseline differences were seen on NPSG measures prior to
treatment nights. Total sleep time was reduced with MDMA relative to
placebo by 29% (5.2 vs 7.3 hrs, p<.05) due to increased sleep latency
(112.3 vs 14.9 min, p<.04). Sleep time in the bedtime restriction was
50% (3.7 hrs) of placebo. REM was significantly decreased to 3.5% fol-
lowing MDMA compared to 19.2% after placebo and 19.3% after sleep
restriction. MDMA did not alter other sleep stages. Mean daily sleep
latency on the MSLT was reduced after 4 vs 8 hr bedtime by 54% (6.8 vs
14.8 min, p<.02); MDMA had no significant effect on mean daily sleep
latency (14.3 vs 14.8 min). On the recovery night all measures returned
to baseline. MDMA produced typical subjective effects one to four
hours post-administration. Daily mood assessments over the next 48
hrs indicated no disruptions for MDMA compared to placebo but dis-
ruptions in mood were observed following sleep restriction.
Discussion: This study, the first prospective assessment of sleep following
MDMA suggests dramatic decreases in REM sleep following MDMA. In
addition, it does not appear that the dysphoric mood reported following
MDMA is not a function of a single dose of MDMA. Supported by
DA14874 and Joe Young Sr funds from the State of Michigan.

18. Positive and Negative Transcription Regulation of NR2B Gene
in Basal and Ethanol-Induced Gene Expression in Fetal Cortical
Neurons

Mabharaj K Ticku* and Mei Qiang

Department of Pharmacology, The University of Texas Health
Science Center at San Antonio, San Antonio, TX, USA

Background: The N-methyl-D-aspartate (NMDA) receptor mediates
the excitatory neurotransmission in the CNS, is involved in learning
and memory formation, and in the refinement of synaptic connec-
tions during development. Previous studies in our laboratory and
other groups have demonstrated that long-term ethanol treatment
caused NR2B subunit transcription up-regulation. The development
of physical dependence on ethanol involves up-regulation of NMDA
receptors, especially their NR2B subunits. In present study we have
investigated the role of transcription factors activating protein 1 (AP-
1) and neuron-restrictive silencer factor (NRSF) in regulating NR2B
gene in basal and following long-term ethanol treatment.

Methods: Primary cultured cortical neurons exposed to 75 mM ethanol
for 5 days. Electrophoretic mobility shift assay, Chromatin Immunopre-
cipitation Analysis, luciferase reporter assay, site-directed mutagenesis,
transfection, and DNA affinity precipitation assay were used in this study.
Results: There is a positive regulative area located between base pair -
1107 and -1084 and a negative regulative element is between base pair -
1407 and -2741. A putative AP-1 and five NRSE binding sites were iden-
tified by the specific binding of AP-1, CREB and NRSF protein in vitro
and in vivo respectively. Luciferase reporter system and mutation analy-
sis demonstrated the enhancing role of AP-1 and repressing role of NRSF
on the regulation of NR2B transcription and mediation of ethanol effect.
Discussion: The results suggest that NR2B transcription regulation sub-
jected to both positive and negative regulation mediated by AP-1 and
NRSE. More importantly, in this study, we found that long-term ethanol
treatment cause NR2B transcription up-regulation through both AP-1
and NRSF regulation by affecting the formation of complexes.

19. An Open Label Pilot Trial of Atomoxetine and Four-Session
Motivational Interviewing for Cannabis Dependence

Carlos F Tirado*, Nathalie Maullin, Kampman Kyle, Lauren Klein
and Charles O’Brien

Psychiatry, University of Pennsylvania, Center for Addiction
Research, Philadelphia, PA, USA

Sponsor: Past Travel Awardee, PMRTP, 2004

Background: Cannabis is the most widely used illicit drug in the U.S.
According to the 2000 U.S. National Household Survey on Drug



Abuse, cannabis dependence afflicts 1.6 million American adults and
an additional 1.2 million adults meet criteria for cannabis abuse. In
many respects, the changes in executive functioning exhibited in mar-
ijuana users resemble the deficits seen in patients with attention
deficit hyperactivity disorder (ADHD). Thus far, behavioral treat-
ment trials for marijuana dependence have not been able to show sig-
nificant sustained efficacy. There are new classes of medications that
can specifically target the endocannabinoid system, but their applica-
tion to the treatment of marijuana dependence remains far off. One
potential approach for the pharmacological treatment of cannabis
dependence would be to exploit the similarities between the cognitive
deficits from cannabis and those of ADHD. Atomoxetine is a presy-
naptic norepinephrine transporter inhibitor approved for the treat-
ment of ADHD. If Atomoxetine could compensate for the ADHD-like
cognitive impairments from cannabis use these patients may derive
greater benefit from psychosocial and behavioral interventions.
Methods: N = 21 treatment seeking volunteers were recruited from
the community to participate in a 12-week open-label ascending dose
trial of atomoxetine (25 to 80mg) and brief 4-session MI for cannabis
dependence. Patients were excluded for DSM-IV mood, anxiety, psy-
chotic or other substance use disorders and all had a diagnosis of pri-
mary cannabis dependence. Subjects attended weekly medication and
data collection visits. Subjects completed a battery of cognitive, mood
and self-report measures and submitted weekly urine drug screens
for quantitative and qualitative THC and quantitative Creatinine lev-
els at each study visit.

Results: Out of 21 subjects recruited, 16 started medication and 9
subjects completed the 12-week trial (56% completion rate). Subjects
had modest within trial self-reported reductions in marijuana use
and problems related to marijuana use (detailed analysis pending).
Although 50% of participants reported at least one week of total ab-
stinence, only 19% had UDS (THC qualitative) confirmed absti-
nence. Overall attendance for weekly visits was 63%. Average mari-
juana use across the sample was $7.12 per day. 62.5% of subjects
co-administered tobacco and marijuana. On preliminary examina-
tion, subjects reported few significant cognitive problems on self-re-
port measures (CAARS), but did exhibit some impairment in execu-
tive functioning and measures of cue-induced conditioning on
implicit tasks. The rate of gastrointestinal adverse events was high
(62.5%) across the sample even at low doses.

Discussion: On preliminary analysis atomoxetine, in this group of
urban cannabis dependent subjects, does not seem to have an effect
on marijuana abstinence. There may be some improvement on spe-
cific cognitive domains, but it is not certain is it is medication related.
A detailed analysis of the urine THC/Creatinine ratio may shed addi-
tional light on the self-reported reductions in marijuana use during
the trial. The dose and frequency of brief motivational interviewing
style interventions in pharmacological trials for cannabis dependence
requires further investigation. The role of nicotine co-administration
and the high incidence of gastrointestinal side effects in cannabis de-
pendent subjects on atomoxetine merits further investigation.

20. Brain Stimulation Reward Thresholds Are Altered by Viral
Vector-Mediated Elevations of GluR Subunits Within the Nucleus
Accumbens Shell

Mark S Todtenkopf*, Rachael L Neve and William A Carlezon

Psychiatry, Harvard Medical School/McLean Hospital, Belmont,
MA, USA

Background: Repeated cocaine exposure leads to increases in the
AMPA-glutamate receptor subunit GluR1 in the nucleus accumbens
(NAcc). Moreover, elevations of GluR1 within the shell of the NAc
(NAs) decrease drug reward whereas elevations of GluR2 increase
drug reward. The effects of alterations in these GluR subunits on
other types of rewards, however, are less clear.

Methods: Here, we microinjected herpes simplex viral (HSV) vectors
to selectively increase GluR1 or GluR2 expression in the NAs in order
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to determine if the rewarding impact of lateral hypothalamic brain
stimulation was changed using intracranial self-stimulation (ICSS).
Rats were implanted with lateral hypothalamic stimulating electrodes
and bilateral guide cannula aimed at the NAs. Rats were then trained
on a “rate-frequency” ICSS procedure in which the minimum
amount of stimulation required to sustain the behavior (i.e., thresh-
old) can be calculated. Once thresholds were stable for 5 days, the
HSV-GluR1, HSV-GIuR2 or HSV-LacZ (control) vectors were mi-
croinjected bilaterally into the NAs.

Results: Microinjections of HSV-GluR1 caused immediate but tran-
sient increases in thresholds two hours after gene transfer, reflecting a
decrease in the rewarding effects of lateral hypothalamic brain stimu-
lation. Thresholds returned to baseline levels on the subsequent two
days, then increased on days 3-5, and gradually returned to baseline
levels by day 8. Microinjections of HSV-GluR2 had no effect two
hours after gene transfer, but they decreased thresholds at two days,
reflecting an increase in the rewarding effects of lateral hypothalamic
brain stimulation. Thresholds returned to baseline levels on day 4 and
remained stable through day 8. Microinjections of HSV-LacZ had no
effect on thresholds.

Discussion: These data suggest that elevated expression of GluR sub-
units in the NAs alters the rewarding properties of lateral hypothala-
mic brain stimulation. Considering that acute drug withdrawal also
increases ICSS thresholds and elevated expression of GluR1 in the
NAs makes low doses of cocaine aversive, our findings suggest that el-
evated expression of GluR1 in the NAs may be a neuroadaptation that
contributes to experience-dependent reductions in reward or in-
creases in aversion. In contrast, elevated expression of GluR2 in the
NAs may contribute to experience-dependent increases in reward.
These studies have been carried out in accordance with the Guide for
the Care and Use of Laboratory Animals, as adopted and promul-
gated by the National Institutes of Health. DA018037 (to MT)
DA12736 (to WC)

21. The Impact of Screening, Brief Intervention, and Referral to
Treatment (SBIRT) on Emergency Department(ED) Patients’
Alcohol Use

Kimberly Walton*, Research Collaborative The Academic ED SBIRT
and Robert E Taylor

Pharmacology, Howard University College of Medicine, Washington
DC, DC, USA

Sponsor: Travel Awardee, Young Investigator Memorial, 2005

Background: Many ED patients are high risk or dependent drinkers.
This study (translational research in a real life setting) examined the
impact of screening, brief intervention and referral to treatment
(SBIRT) on ED patients’ drinking behavior at 3 months.

Methods: ED patients meeting NIAAA criteria for high risk drinking
were recruited from 14 sites nationwide (control group-Spring, 2004;
intervention group-Summer, 2004). All enrollees received a list of
local referral resources; intervention group patients also participated
in a 15 minute negotiated interview (see www.ed.bmc.org/SBIRT)
and ED staff referred them directly for treatment if indicated. Patients
completed 3-month follow-up surveys with a telephone Interactive
Voice Response (IVR) system. SUDAAN was used to adjust for
weighted sampling.

Results: 26% of screened ED patients met inclusion criteria. A total of
1137 patients were enrolled across14 sites (561 intervention, 576 con-
trol), with 62% male, 50% Black, and 38% White, and a mean age of
37. At baseline intervention-i and control-c groups were similar in
demographic characteristics, number of drinks on one occasion
(mean-i 5.00, mean-c 5.12) and maximum drinks (mean-i 7.51,
mean-c 7.33). The follow-up rate was 62% (n=687). Male gender was
the only significant predictor of attrition. At 3-month follow up, in-
tervention group enrollees reported greater reductions than controls
in the typical number of drinks per occasion (mean-i 4.06, mean-c
4.75) and the maximum number per occasion (mean-i 6.48, mean-c
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7.15). Regression analyses adjusting for the clustered sampling design
showed significant effects of the intervention over the past 30 days on
the typical number of drinks per occasion (beta -.63; CI -1.06,-0.19;
p<.01) and the maximum number of drinks consumed on any one
occasion (beta -.68; CI -1.33,-0.02; p<.05).

Discussion: ED screening and brief intervention with referral for
treatment may foster self-reported decreases in alcohol use among
high risk drinkers.

22. Effects of Acute Plasma Tryptophan Depletion on Serotonin
Receptor Binding Using PET in Healthy Controls: Implications for
Alcoholic Brain Disease

Wendol A Williams*, Richard E Carson, Andreas Heinz, James Bjork,
Mary-Anne Enoch, Christopher Geyer, Robert Rawlings, Daniel
Hommer, David Goldman and Peter Herscovitch

Psychiatry, Yale Univ, New Haven, CT, USA
Sponsor: Travel Awardee, sanofi-aventis, 2005

Background: Alcohol dependence (AD) is an etiologically heteroge-
neous syndrome determined by a complex interaction of genetic and
environmental factors. We propose to investigate monoamine dys-
function in alcoholic patients by using acute tryptophan (TRP) de-
pletion (ATD) and PET imaging. Differences in 5-HT turnover (syn-
thesis, metabolism, and release) in alcoholics may be involved in
reinforcing responses to ethanol and alcohol seeking behaviors. To
examine this question, we first studied 5-HT turnover and 5-HT1A
receptor occupancy in healthy volunteers. We report the results of the
first 5 subjects in this cohort. We hypothesize that diminished 5-HT
release following ATD leads to decreased competition for 5-HT1A re-
ceptors by endogenous 5-HT, and greater 5-HT1A receptor binding
of the radioligand [18F]FCWAY, a 5-HT1A receptor antagonist. ATD
lowers brain 5-HT synthesis and release by decreasing plasma and
brain TRP concentration. We administered a TRP-deficient amino
acid mixture to acutely lower plasma TRP, the precursor for 5-HT
synthesis. In humans, ATD decreases plasma TRP concentration, with
a nadir occurring approximately 5 to 6 hr after drink administration.
5-hydroxyindoleacetic acid (5-HIAA), the principal metabolite of 5-
HT and a neurochemical marker of neuronal 5-HT metabolism, also
decreases.

Methods: [18F]JFCWAY PET studies with concurrent CSF/plasma
sampling were performed in 5 healthy volunteers, in a within-subject
repeated measures design. The baseline PET scan was done before
ATD on day 1. The active condition scan was done on day 2, 16 hr
after ATD. The day 2 scan corresponds to the CSF 5-HIAA nadir.
[18F]FCWAY was synthesized by the method of Lang. Dynamic scans
were acquired over 2 hours on a GE Advance tomograph (3D mode; 6
mm resolution) following iv. bolus administration of 5 mCi of tracer.
IMAGE PROCESSING. Dynamic PET images were motion-cor-
rected, and converted to functional images of distribution volume
(DV) using the metabolite-corrected arterial input function. Each
subject’s MR image was registered to a Talairach template and this
transformation was applied to the PET DV images. Cortical and sub-
cortical regions of interest (ROIs), including the raphe, were drawn
on structural MR images.

Results: ROT analysis corrected for the free-fraction (f1) parent com-
pound was performed. Comparing the dayl to day 2 scans, we found
significant decreases in 5 subjects in 10 brain regions. The largest de-
crease, 25%, was localized to the raphe (p=0.023). The difference in
f1, dayl vs day2, was -11.3% (p=0.012). In the raphe, there was a
strong correlation (r=0.823) between day1 and day2 DV data, with in-
tersubject variability being much greater than intrasubject variability.
Discussion: Our data show a measurable effect of ATD on FCWAY/5-
HTIA brain receptor binding. There were significant regional de-
creases in 5-HT1A receptor occupancy, post-ATD. This effect is op-
posite the hypothesized decrease in synaptic 5-HT/ligand receptor
competition. We postulate that acute reduction in 5-HT turnover
leads to a compensatory decrease in 5-HT1A auto- and hetero- recep-
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tor density. These effects may combine to produce lower FCWAY
binding after ATD. It is unclear whether receptor density in other
sub-cortical and cortical regions is behaving similarly. However,
lower brainstem 5-HT1A receptor density could account for the
marked reduction in FCWAY binding seen in the raphe. These find-
ings in healthy subjects may have important implications for the
pathophysiology of acute and chronic alcohol dependence.

23. Baseline Data from CTN Study 0010: Buprenorphine/Naloxone
Facilitated Psychosocial Treatment for Opioid Dependent
Adolescents/Young Adults

George E Woody*, Sabrina Poole, Forman Robert and Blaine Jack

Psychiatry, University of Pennsylvania, Philadelphia, PA, USA

Background: Use of heroin and prescription opioids has increased
over the past five years, particularly among adolescents and young
adults. Opioid use patterns, prevalence of hepatitis B and C, and HIV
risk behaviors have not been well studied among this younger age
group. These preliminary data describe these characteristics among
opioid dependent patients 14-21 years of age who enrolled in a study
comparing the efficacy of outpatient detoxification using buprenor-
phine/naloxone over 14 days with 12-weeks of buprenorphine/nalox-
one and counseling.

Methods: 122 patients aged 14-21 meeting DSM-IV criteria for opi-
oid dependence with no serious medical or psychiatric problems
other than opioid dependence were enrolled at treatment sites in Al-
buquerque and Espaniola, NM; Baltimore, MD; Newark, DE;
Durham, NC; and Portland, ME. Baseline demographics, opioid use
patterns, prevalence of hepatitis B and C, and HIV risk behaviors
were examined.

Results: Average age of these 122 patients was 19 years. 78% were 18
or older and 22% were under 18; there were two 15 year olds and
none aged 14. The main ethnicity was Caucasian; less than 10% were
of Hispanic or African-American ethnicity; 40% were female and
60% male. 74% used heroin >14 days in the past 30 as compared to
5% who used methadone and 26% who used other (prescription)
opioids >14 days. Among those who used heroin, average number of
days used was 26.4 as compared to 6.7 days for methadone and 15
days for other opioids. Mean years of use were 2.24 for heroin, 3.67
for illicit methadone, 1.7 for prescribed methadone, and 2.5 for other
opioids. 22.5% were positive for hepatitis C and 46% for hepatitis B
surface antibody. Using injection equipment after another person or
using injection equipment to split drug portions was more common
among females than males.

Discussion: Prescription opioid use was common; but heroin used by
injection was the main drug of abuse. Though using drugs for only
about two years, almost 25% had become infected by hepatitis C,
probably by sharing injection equipment that was more common
among females than males. Efforts to engage these young people in
meaningful treatment could have long term benefits in reducing drug
use and its complications.

24. A Large-Scale Approach for Identifying Vulnerability Genes to
Alcoholism: A 1536 SNP Chip

Ke Xu*, Qiaoping Yuan, Colin A Hodgkinson, Pei-Hong Shen, Lisa
Neuhold, Zhaoxia Ren, Kenneth Warren and David Goldman

LNG/NIAAA/NIH, Rockville, MD, USA
Sponsor: Ting Kai Li

Background: A focus on the genetics of alcoholism will identify genes
linked to alcohol-specific vulnerability, such as variations in alcohol
metabolism, cellular pathways that cause dependence or that are acti-
vated during alcohol withdrawal, as well as those linked to shared vul-
nerabilities such as variation in reward or stress resiliency. However,
identifying genetic variants relevant to alcoholism has been ham-
pered by small gene effects, coarse phenotype measurements, and



population admixture. Moreover, due to technological constraints,
genetic studies have been limited to the study of small numbers of
candidate genes or genetic markers. Here, we propose a large scale ap-
proach to study candidate genes for alcoholism by using array geno-
typing technology.

Methods: We have designed a 1536 SNP panel to identify susceptibil-
ity haplotypes in 120 genes implicated in alcoholism as well as addic-
tion in general. Although this panel has been conceived for use on the
Mlumina genotyping platform, in principle it could be transferred to
other technologies. The 120 candidate genes were selected from dif-
ferent domains according to their possible roles in addiction. For ex-
ample, genes on pharmacokinetic domains involve alcohol metabo-
lism such as ADH and ALDH gene clusters; genes in
pharmacodynamic domains include eleven addictive pathways such
as the dopamine, serotonin, glutamate, GABA and opioid systems
and genes involving stress and behavior discontrol. SNP selection was
performed using an automated UNIX based pipeline. The genomic
region for each candidate gene (including 5 kb upstream and 1 kb
downstream) was retrieved from NCBI Human Genome Build 35.1
(hppt://www.aceview.org). Genotype data for Africans, the popula-
tion with the greatest genetic diversity, were obtained from HapMap
Project. These data were used to estimate linkage disequilibrium (LD)
and re-construct haplotype block structures using Haploview (Barret
et al, 2005). To maximize the number of genes that could be analyzed,
sets of index SNPs that capture all haplotype information using the
minimum number of markers, were identified for each gene using a
program based on a double classification tree search algorithm
(Zhang et al, 2004).

Results: A total of 10.5Mb from 120 genes were processed through
this pipeline. The average gene length was 88kb. Within this 10.5Mb
of sequence, there were 31,939 SNPs in dbSNP dataset and 4,412 SNP
have been genotyped in at least one of four populations by HapMap
Project. Using a 0.6% haplotype frequency cutoff, 1,069 index SNPs
were selected, with an average of 11.2 SNPs per gene. An additional
267 SNPs which have not been genotyped by HapMap Project but
which have been identified as important (functional or potentially
functional) were included. Out of the 1336 index SNPs, 247 SNPs
were non-synonymous SNP and 75 SNPs were located nearby splic-
ing sites. These SNPs potentially alter gene functions. A total of 200
genomic control SNPs for determination of population stratification
were selected for maximum inter-racial frequency differences using
HapMap data. Selected SNPs had a minor allele frequency difference
(ARFA) >0.75 between two populations, and an absolute value of
log10 =1 for ARFA between three populations (ARFA1/ARFA2) ref-
erence allele frequency. The minimum allowable distance between
SNPs was 80 kb.

Discussion: Use of this 1536 SNP chip can dramatically reduce geno-
typing costs, offering the opportunity to study large numbers of can-
didate genes for alcoholism and addiction. This addictions chip along
with supporting bioinformatics data will be made available to all in-
vestigators in the field.

25. Nicotinic Agonists Inhibit Reinstatement of Methamphetamine-
Seeking Behavior in Rats

Tsuneyuki Yamamoto*, Takato Hiranita and Kusnandar
Anggadiredja

Department of Pharmacology, Graduate School of Pharmaceutical
Sciences, Kyushu University, Fukuoka, Japan

Sponsor: Shigeto Yamawaki

Background: Methamphetamine (MAP) is a highly addictive psy-
chostimulant with reinforcing properties, and the effects are more
potent and longer lasting than those of cocaine. Many studies on
MAP, like those on other abusive drugs, have focused on mechanisms
of the reinforcing effects/drug-taking and sensitization, and, in par-
ticularly, very little research has investigated the mechanism of re-
lapse in MAP-seeking behavior. On the other hand, it is suggested
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that the nicotinic cholinergic system (NCS) in the brain is related to
drug addiction and the expression of withdrawal syndrome. In this
study, we initially evaluated whether systemic nicotine (NIC) would
attenuate the expression of MAP-seeking behavior during the extinc-
tion phase in rats self-administering MAP. Furthermore, we clarified
the responsible region in the brain concerned with the anti-“craving”
effect of NIC, using microinjection methods.

Methods: Male Wistar / ST rats were surgically implanted catheters
into the jugular vein in order to self-administer MAP. Guide cannulas
were bilaterally implanted into the core of the nucleus accumbens
(NAccore), the shell region (NAcshell), the prelimbic (PrC) and in-
fralimbic cortex (InC), the basolateral (BLA) and central (CeA) of the
amygdala, and the the ventral (VH) and dorsal hippocampus (DH).
Rats were trained to self-administer MAP (0.02 mg/infusion) with a
light and tone (MAP associated-cues) under an FR-1 schedule in a
daily session for 10 days. Then, extinction sessions under saline infu-
sions without cueing were conducted daily for 5 days. Reinstatement
(drug-seeking behavior) tests under saline infusions were carried out
on day 6 of extinction and were induced by re-exposure to MAP-as-
sociated cues and MAP-priming injection (1.0 mg/kg, i.p.).

Results: Systemic NIC and acetylcholinesterase inhibitor donepezil
(DON) attenuate the reinstatement. These inhibitory effects of NIC
and DON were blocked by the systemic injection of a nicotinic antag-
onist mecamylamine (MEC), but not by the muscarinic antagonist
scopolamine (SCO). Cue-induced reinstatement was attenuated by
microinjection of a local anesthetic lidocaine (Lid) into NAccore,
PrC, BLA, CeA and VH and DH, but not the NAcshell and InC, while
primed-MAP-induced reinstatement was similarly attenuated by Lid
into the same regions except BLA and CeA. Furthermore, microinjec-
tion of NIC and DON into the brain regions that showed a positive
response to Lid attenuated the reinstatement. The attenuating effects
of systemic NIC and DON were reversed by intracranial MEC, but
not SCO, into those regions.

Discussion: NIC and DON attenuated the two types of MAP-seeking
behavior via NCS in the NAccore, PrC, amygdala and hippocampus.
Postmortem clinical study demonstrated that repeated MAP down-
regulated brain choline acetyltransferase and elevated the expression
of vesicular ACh transporter. Judging from these finding, it is sug-
gested that the appearance of MAP-seeking behavior may be related
to inactivation of NCS during MAP withdrawal. Furthermore, it is
also pointed out that amygdaloid nucleus plays an important role in
the appearance of MAP-seeking induced by MAP-associated cue, but
not that by MAP-priming injection. Extending the current view on
the treatment of drug dependence, our findings suggest that nicotinic
cholinergic activating agents may be useful as anti-“craving” agents
for preventing reinstatement of MAP-seeking behavior.

26. Diffusion Tensor Imaging Measures Correlate with Cognitive
Performance in Heavy Cannabis Smokers
Staci A Gruber and Deborah A Yurgelun-Todd*

Cognitive Neuroimaging, McLean Hospital/Harvard Medical School,
Belmont, MA, USA

Background: Evidence for abnormalities in executive function and
the ability to successfully monitor and inhibit inappropriate behav-
iors has been reported in marijuana users and other individuals who
abuse illicit substances. Recent investigations which have utilized
neuroimaging techniques to evaluate frontal systems in heavy
cannabis smokers have reported alterations during inhibitory tasks
which require frontal processing. Diffusion tensor imaging (DTI)
methods provide a quantitative estimate of white matter integrity,
providing new insight at the microstructural level. We applied diffu-
sion tensor imaging techniques (DTI) and a brief neurocognitive bat-
tery that included measures of frontal/executive function to examine
the relationship between frontal white matter changes and neuropsy-
chological performance in heavy cannabis smokers and matched con-
trol subjects.
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Methods: Nine heavy cannabis users (age 18-47 years) who had
smoked cannabis at least 4000 times in their lives and testing positive
for urinary cannabinoids as well as nine healthy, non-smoking con-
trol subjects (three or fewer exposures to marijuana) were enrolled in
the study. DTT images were acquired on a 3.0 Tesla Siemens Trio scan-
ner using a diffusion weighted twice-refocused spin echo EPI se-
quence and an eight element receive RF coil. Voxels (11cm3) were
manually placed in the midline of the splenium (posterior) of the
corpus callosum by a blind rater. Fractional anisotropy (FA), a meas-
ure of directional coherence and trace, a measure of overall diffusivity
within white matter fiber tracts were calculated in the splenium of the
corpus callosum. FA and trace values were calculated from the voxels
placed on axial images. Neuropsychological data were acquired on the
same day as the scanning sequence.

Results: Similar task performance was found for both subject groups,
nevertheless FA of the splenium in marijuana smokers was signifi-
cantly correlated with both time to complete the interference condi-
tion of the Stroop (p=. 029) and the derived Trailmaking score (Trails
B minus Trails A; p=. 021). These neuropsychological measures are
believed to reflect inhibitory function. No significant correlation was
detected in this region for the normal control subjects. Interestingly,
higher FA values and lower trace values were associated with better
overall performance in the marijuana smokers. No significant rela-
tionship was found between urinary cannabinoid concentration and
FA or trace, indicating that acute exposure to cannabis is not likely to
account for these findings.

Discussion: Data from this investigation provide evidence of altered
frontal systems in chronic heavy marijuana smokers, and underscores
the importance of examining white matter fiber tracts and their asso-
ciation with inhibitory function in these subjects. The significant as-
sociation between the FA measure in the marijuana smokers and
their performance on neurocognitive measures sensitive to psy-
chomotor function and inhibitory capacity, suggest that exposure to
marijuana may result in alterations in white matter fiber tracts. Alter-
ations in these tracts may consequently be related to behavioral out-
comes. Supported by NIDA DA 016695 and DA12483.

27.Region and Emotion Specific Effects of Lorazepam on Neural
Responses to Facial Displays of Affect

K. Luan Phan*, Mike Angstadt, Daniel A Fitzgerald, Pradeep J
Nathan, Royce Lee and Emil F Coccaro

Psychiatry, University of Chicago, Chicago, IL, USA
Sponsor: Travel Awardee, ADAA, 2005

Background: Lorazepam and other benzodiazepines, widely pre-
scribed and highly effective anxiolytic medications, bind to a specific
site on y-aminobutyric acid (GABA) receptors and are thought to
exert their acute effects by enhancing the inhibitory influence of
GABAergic neurons. Some emerging evidence suggests that these
medications produce region and task specific, dose-dependent
changes in neural activation (Sperling et al., 2002; Northoff et al.,
2002; Paulus et al., 2005), including general attenuation of affect-re-
lated responses in the amygdala and insula (Paulus et al., 2005). How-
ever, the specificity of limbic reactivity to negative emotions remains
unclear.

Methods: The present study employed BOLD-sensitive whole-brain
functional magnetic resonance imaging (fMRI) at 3Tesla (reverse spi-
ral: TR=2s; TE=25ms) to examine the acute effects of lorazepam on
brain activation during emotion perception. In a double-blind,
placebo-controlled, randomized design, healthy subjects underwent
imaging over 2 sessions (at least 1 week apart) and were given either
placebo (PBO) or 0.5mg of lorazepam (LZP) intravenously approxi-
mately 20 minutes prior to the fMRI behavioral experiment. During
fMRI, subjects viewed alternating 20-sec blocks of Ekman Faces ex-
pressing discrete emotions (anger, fear, disgust, happy, sad, neutral),
interleaved with 20-sec blocks of gray screens. Imaging data were an-
alyzed with a standard, random effects model to determine emotion
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and drug-specific effects at the group-level using Statistical Paramet-
ric Mapping software (SPM2). Thus far, five subjects (3 men,
age=37.6+2.9 years) have been studied. Analysis of BOLD signal
changes extracted from a priori regions of interest (ROIs) are planned
upon completion of the study with additional subjects.

Results: On the PBO day, emotion-specific activations in limbic and
paralimbic regions were confirmed; relative to neutral faces, the
amygdala (L:[-14,-4,-18], t=4.88, p=0.004; R:[22,-4,-14], t=2.87,
p=0.023) was activated bilaterally by faces of fear, while the left insula
was activated by faces of disgust ([-34,8,-10], t=8.01, p=0.001). Rela-
tive to placebo, LZP attenuated fear-specific activation of the amyg-
dala (L:[-24,0,-24], t=4.47, p=0.006; R:[20,-8,-12], t=4.34, p=0.006)
and disgust-specific activation of the insula ([-34,0,-10], t=7.97,
p=0.001), in the absence of non-specific effects on primary visual
cortex. This pattern was not observed in response to other negative
(sadness, anger) or positive (happy) emotional expressions.
Discussion: These preliminary results suggest that the effects of lo-
razepam can be linked specifically to discrete emotions and localized
brain regions. The amygdala and insula have been consistently impli-
cated in anxiety and mood disorders, though benzodiazepines exert
variable effects across different psychopathologies. If these findings
remain after additional subjects are studied, they could contribute to
our understanding of the biologic basis of differential GABAergic
mechanisms in mental illness, as well as further substantiate the role
of pharmacologic fMRI as a tool for localizing the site(s) of psychi-
atric drug action in the human brain.

28. Reproducibility of Proton Spectroscopic Imaging (H1-MRSI)
at 3Tesla: Effects of Corrections for B1 Field and Partial Volume
Stefano Marenco*, Douglas W Jones, Alan S Barnett, Jan Willem Van
der Veen, Aronica Cotton and Daniel R Weinberger

GCAP/CBDB, NIMH, DHHS, Bethesda, MD, USA
Sponsor: Daniel Weinberger

Background: Although much literature exists on the reproducibility
of magnetic resonance spectroscopy at 1.5T, little is known about
measurement error at higher fields, and no studies exist on the re-
peatability of HI-MRSI at 3T. Most studies reported coefficients of
variation (CV) for repeated scanning sessions between 10 and 20% at
1.5T. Higher field strengths are associated with higher signal but in-
creased susceptibility artifacts and B1 field inhomogeneity degrade the
quality of the spectra, making absolute quantitation more difficult. We
studied the reproducibility of long time of echo HI-MRSI at 3T.

Methods: 10 normal controls (3 females, ages 18-42) were studied in
two scanning sessions 50 days apart on a 3T GE platform. H1-MRSI
was obtained with a spin-echo technique (4 slices 7.5mm thick;
11mm gap, acquired on an oblique plane parallel to the hippocampi
in the lower slice, nominal voxel volume = 0.42cc, TR/TE
2300/280ms; outer volume suppression pulses for lipid nulling). EPI
images at with 11 different flip angles and MPRAGE images were also
acquired in register with the H1-MRSI. The EPI acquisition was used
to obtain a map of the Bl sensitivity at each voxel. The MPRAGE was
used to obtain images segmented into gray, white and CSF compart-
ments. These were then convolved by the point spread function of the
scanner in order to obtain the partial volume of each segment for
each voxel. ROIs were identified on the fourth slice of the H1-MRSI,
corresponding to the gray matter of the right and left dorsolateral
prefrontal cortices (rdlpfc and Idlpfc), the medial prefrontal cortex
(acing), the white matter of the centrum semiovale (wm) and all the
available voxels in the slice (whole). Metabolite values for N-acetyl-
aspartate (NAA), Choline (Cho) and Creatine (Cre) for each ROI
were obtained by integration under the peak of the magnitude spec-
trum and corrected for transmit and amplifier gain, yielding absolute
values for the metabolites in arbitrary institutional units. For bl cor-
rections, each voxel was multiplied by the inverse of the value of the
sensitivity map (1 corresponding to an effective 90 deg. flip angle).
CSF contribution was accounted for by 1) eliminating voxels with less



than 60% contribution of tissue from the analysis and 2) a regression
of the metabolite : % tissue content vs. the % gray matter content : %
tissue content. The overall mean of this regression represents the
metabolite value after taking into account CSF content. For the ROI
called whole the regression model allowed to determine pure gray
and white matter values (corresponding to the one and zero inter-
cepts, respectively). The reproducibility of these measures was as-
sessed by the CV. CV values below 10% are usually considered ade-
quate for imaging studies

Results: CVs ranged from 5.9 to 11.6% for raw values, from 3.3 to
9.4% after bl correction, from 3 to 9.5% after CSF and b1 correction
and from 4.8 to 9.1% for gray and white matter determinations in the
whole ROL.

Discussion: Several observations are possible from these results: 1)
CVs of raw values are usually contained below 10%. Reproducibility
of raw values is comparable to that reported at 1.5T and better than
most published studies. 2) Correction for bl inhomogeneity im-
proves CVs for all metabolites. 3) Further correction for CSF content
does not seem to modify CVs further. 4) Corrections for pure gray
and white matter introduce some additional variability, but they ap-
pear to have reasonable reproducibility in a large ROI with a wide as-
sortment of gray and white matter partial volumes. We conclude that
if sources of variability are addressed, excellent reproducibility can be
obtained at 3T for this type of MRSI acquisition.

29. Neuroticism, Extraversion and Alexithymia Are Associated
with Differential Neural Activation Patterns to Emotional Stimuli
Jennifer C Britton, Brian Martis*, Shao-Hsuan Ho, Stephan F Taylor
and Israel Liberzon

Psychiatry, University of Michigan, Ann Arbor, MI, USA
Sponsor: Israel Liberzon

Background: Personality traits such as extraversion, neuroticism and
alexithymia have been shown to influence the processing of emotional
stimuli and also play a role in the manifestation of specific psychiatric
disorders. Recent neuroimaging studies have demonstrated correla-
tions between personality traits such as extraversion and neuroticism
and neural activation. However, previous studies that address this re-
lationship have focused on specific emotional stimuli or specialized
tasks that limit generalization. In the present study, we examined the
influence of extraversion, neuroticism, alexithymia on neural activa-
tion patterns to various emotional stimulus types and tasks.
Methods: To address this question, we analyzed the combined data
from three independent studies (n=38) involving passive viewing or
appraisal of emotional stimuli. All healthy participants completed the
self-administered NEO-PI-R (to derive neuroticism and extraversion
scores) and the TAS-26 (to derive alexithymia scores). Within each
study and for each individual, linear contrasts investigated the effects
of positive and negative emotional content, isolating emotional acti-
vation. Indices of neuroticism, extraversion, and alexithymia were
correlated with activations to positive and negative stimuli by enter-
ing these scores as covariates of interest in separate SPM analyses. Re-
gions-of-interest analyses further confirmed the correlational rela-
tionship between activation and personality traits.

Results: Neuroticism scores inversely correlated with extraversion
scores (R2 =-0.338, p<0.038) in the combined large group of subjects
(n=38). Neuroticism scores correlated with BOLD response in rostral
dorsomedial prefrontal cortex [(12, 54, 21), Z=3.14, k=13] in re-
sponse to positive relative to neutral stimuli. Extraversion scores in-
versely correlated with BOLD activation in bilateral anterior insula
(left: (-33,18,6), Z=2.67, k=7; right: (33,27,-9) Z=2.91, k=14] in re-
sponse to negative relative to neutral stimuli. Finally, in response to
positive and negative films, alexithymia scores directly correlated
with posterior insula activation [positive: (-42,-12,12), Z=3.96, k=32;
negative: (-42,-12,-6), Z=3.30, k=9].

Discussion: Our findings suggest that in a healthy population per-
sonality traits (neuroticism, extraversion and alexithymia) may influ-
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ence neural activation patterns during emotional processing. Higher
neuroticism scores were associated with higher dmPFC activation to
positive stimuli, possibly reflecting exaggerated self-relatedness pro-
cessing. Higher extraversion scores were associated with lower insula
activation to negative stimuli, possibly reflecting increased sensitivity
to negative stimuli in individuals with low extraversion scores. Higher
alexithymia scores were associated with higher insula activation to
emotional films, possibly reflecting an increased somatic emotional
processing when recalling emotional events. Future studies are
needed to replicate these findings and examine their relevance in pa-
tient populations.

30. Magnetic Resonance Spectroscopic Imaging Twenty Years After
the Emergence of Adolescent-Onset Major Depressive Disorder
Sanjay ] Mathew*, Dikoma C Shungu, Xiangling S Mao, Heidi
Fitterling, Jonathan M Amiel, Eric L Smith, Adriana Feder, Jeremy D
Coplan and Myrna M Weissman

Department of Psychiatry, Mount Sinai School of Medicine, New
York, NY, USA

Background: Adolescent-onset major depressive disorder (MDD)
imparts substantial adult morbidity and risk of mortality from sui-
cide. The present study sought to determine regional brain concen-
trations of the neurometabolite N-acetyl-aspartate (NAA) in adults
diagnosed approximately 20 years earlier with adolescent-onset
major depressive disorder (MDD). NAA concentrations, which corre-
late with metabolic activity and tissue injury, might distinguish these
patients.

Methods: The adolescent-onset MDD group was originally recruited
between 1977-1985 at Columbia-Presbyterian Hospital, and 73 mem-
bers of this cohort were followed-up by Weissman between 1992-
1996. Twenty-one subjects were located for the current study, which
was conducted between 2002-2004. Twelve declined participation.
The remaining nine patients (mean age= 35.4 [2.2]; 5M/4F; four on
psychotropic medication at the time of scan; mean age of onset of
MDD=14.0 [1.6]; all right-handed) underwent proton magnetic res-
onance spectroscopic imaging to determine NAA concentrations in
14 brain regions. Nine comparable healthy adults served as control
subjects. Scans were performed on a 1.5 T GE Signa MR system using
a standard multi-slice H-MRSI method. A clinically experienced in-
terviewer, blind to previous evaluations, conducted a SADS interview
to assess lifetime psychopathology, and a study psychiatrist per-
formed psychiatric rating scales prior to the scan.

Results: Principal follow-up diagnoses included MDD (5/9), bipolar
I or II (3/9), and OCD (1/9). The number of diagnoses per patient
ranged from 1 to 5 (median=3). Severity of depressive and anxiety
symptomatology varied greatly: median Hamilton Rating Scale for
Depression-24 score =16 (range= 1-27); median Hamilton Anxiety
Scale score=16 (range 1-22). Two females (1 medicated, 1 unmed-
icated) were remitted and well-functioning at the time of scan. In pa-
tients’ dorsolateral prefrontal cortex (DLPFC), NAA concentrations
were lower in the right hemisphere compared to the left, while the
opposite pattern occurred in comparison subjects. This was quanti-
fied by a laterality index ([left NAA - right NAA]/[left NAA + right
NAA], which differed significantly between patients and comparison
subjects (t=2.92, df=16, p=.010). Similarly, in hippocampus, substan-
tially greater relative right hemispheric concentrations of NAA char-
acterized patients in remission compared to symptomatic patients
(t=5.26, df=7, p=.001). Absolute NAA concentrations did not differ
between patients and comparison subjects in any region assessed.
Discussion: Psychiatric morbidity subsequent to adolescent-onset
MDD continues well into adulthood. In addition, neuroimaging re-
vealed that direction of hemispheric laterality of NAA in DLPFC is a
possible marker for susceptibility to or history of adolescent-onset
MDD. These data are consistent with previous findings documenting
stable assymetric frontal EEG patterns of activation related to emo-
tion, in which increased right-hemispheric activity correlates with
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negative affect. Prospective diagnostic assessment of patients in the
current study at three timepoints beginning in adolescence and con-
tinuing over twenty years permitted more precise evaluation of age at
MDD onset and of course of illness than would otherwise have been
possible. However, the small number of patients recruited from the
original sample may limit the generalizability of these findings.

31. COMT val"*®*met Polymorphism Impacts on Reactivity of
Amygdala to Emotion Laden Stimuli

Venkata S Mattay*, Giuseppe Blasi, Guilna Alce, Saumitra Das,
Joseph H Callicott, Bhaskar S Kolachana, Michael F Egan, Fabio
Sambataro, Andreas Meyer-Lindenberg, Ahmad R Hariri and Daniel
R Weinberger

GCAP, IRP, NIMH, NIH, Bethesda, MD, USA
Sponsor: Daniel Weinberger

Background: Converging evidence indicates that the val**™ poly-
morphism in the gene for catechol-O-methyl transferase (COMT),
an enzyme that degrades catecholamines, accounts for individual
variability in executive function as well as mood related behaviors. In
this study, using event-related fMRI, we explored the effect of this ge-
netic polymorphism on the amygdala reactivity during a task in
which the subjects had to decide whether they would approach or
avoid emotionally laden facial stimuli

Methods: Twenty-six normal subjects [9 val/val ( 3 males, age++SE,
32 £ 6), 8 val/met (2 males, age£SE, 30 = 9) and 9 met/met (4 males,
agetSE, 2848)], who had undergone extensive clinical evaluation,
were recruited. Genotype groups were matched for age, IQ, handed-
ness and sex. FMRI was performed on a 3 Tesla GE scanner using gra-
dient echo EPI while subjects performed an event-related paradigm
during which they had to respond whether they would “approach” or
“avoid” facial stimuli (Angry, Fearful, Neutral and Happy Nim-
Stim/Macarthur faces). Image analysis was performed using the gen-
eral linear model in SPM 99.

Results: In general, as expected, we found that there was greater
amygdala reactivity during “avoid” relative to “approach” stimuli,
particularly for fearful and angry faces. Most interestingly, we found
that the COMT val'**met polymorphism also affects the functional
reactivity of the amygdala: individuals homozygous for the low-activ-
ity met allele showed greater amygdala activity than val carriers
(p<0.01). This response was particularly greater during the “avoid”
stimuli.

Discussion: These findings lend support to the existing literature that
the low activity met allele contributes to decreased resilience against
negative mood states, such as anxiety and dysphoria, by biasing
amygdala reactivity.

32. Irritable Bowel Syndrome and Increased Anxiety in Healthy
Females, but Not in Healthy Males, is Associated with Increased
Size of a Midbrain Region Activated During Inescapable Pain
Steven M Berman, Joshua Bueller, Brandall Suyenobu, Edythe
London, Lin Chang, Bruce D Naliboff and Emeran A Mayer*

Medicine, UCLA, Los Angeles, CA, USA
Sponsor: Lori Altshuler

Background: The ventrolateral column of the midbrain periaque-
ductal grey (vIPAG) has been functionally associated with visceral
and inescapable pain. Both presence of Irritable Bowel Syndrome
(IBS) and high levels of anxiety are associated with pain hypersensi-
tivity. We have also reported increased PAG activation by visceral dis-
tention in patients with IBS compared to controls.

Methods: Subjects with and without constipation predominant IBS
(matched for age) were imaged with a 1.5T Siemens Sonata MRI
camera using an MP-RAGE pulse sequence to produce 3-D T1
weighted images having resolution of 1.0 cubic mm that covered the
entire brain. Optimized voxel based morphometry was conducted on
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normalized images after registration into a common atlas space. Sta-
tistical Parametric Mapping (SPM2) was used to make voxelwise
group comparisions. Covariance analyses assessed the relationship
between anxiety and size of VIPAG. A second sample of male and fe-
male healthy control subjects were studied in a similar fashion using a
3T Siemans Allegra scanner.

Results: VIPAG was significantly larger in female patients with consti-
pation-predominant IBS (n=11) as compared to healthy controls
(n=10) (p<.007). In addition, in the healthy females (r=.90, F=33.1,
p=-0004), but not in the IBS patients (r=-.41,NS) the size of vIPAG was
positively correlated with state anxiety measured by validated ques-
tionnaire (Hospital Anxiety Questionaire). This may be due to re-
stricted range since the IBS patients had higher anxiety levels (although
none had anxiety disorder). In a separate sample of healthy males and
females using the same methods, trait anxiety (State Trait Anxiety In-
ventory) was positively correlated with vIPAG in 4 healthy females
(r=.93,F=13.0, p=.069), but not in 9 healthy males (r=.35, NS).
Discussion: Association of anxiety with vIPAG size in two samples of
healthy females suggests females with larger vVIPAG may be predis-
posed to higher anxiety. It may also be that Female IBS patients show
increased vIPAG due to higher anxiety levels. Recent demonstration
of reversible plasticity in the size of circumscribed brain regions with
learning suggest an alternative hypothesis, namely that chronic anxi-
ety itself may increase the size of vIPAG. The gender finding may re-
late to the female preponderance in functional pain disorders, sug-
gesting a possible structure-function sensitization restricted to
females. Supported by NIH grants: P50 DK64539 (EAM), DK 48351
(EAM), NR 04881 (BN), and R24 AT002681 (EAM).

33. Increased Basal Ganglia Activity During Interferon-Alpha
Therapy for Malignant Melanoma: Relationship with
Neurovegetative Symptoms

Lucile Capuron, Giuseppe Pagnoni, Marina Demitrashvili, David H
Lawson, Gregory S Berns, Charles B Nemeroff and Andrew H
Miller*

Psychiatry and Behavioral Sciences, Emory University School of
Medicine, Atlanta, GA, USA

Background: Administration of the cytokine, interferon (IFN)-
alpha, is associated with behavioral co-morbidities, including depres-
sion, cognitive dysfunction and neurovegetative alterations such as
fatigue, anhedonia and motor disturbance. While recent advances
have been made in characterizing the pathophysiological mecha-
nisms underlying IFN-alpha-induced mood/cognitive symptoms,
those underlying neurovegetative symptoms remain to be elucidated.
Methods: The present study assessed the role of the basal ganglia in
the pathophysiology of IFN-alpha-induced neurovegetative symp-
toms using brain positron emission tomography in twelve patients
with Stage II-IV malignant melanoma devoid of metastatic disease.
Regional cerebral glucose metabolism in basal ganglia was estimated
by fluorine-18-labeled fluorodeoxyglucose uptake under resting con-
ditions at baseline (before IFN-alpha administration) and after four
weeks of IFN-alpha therapy. Before each scanning session, neuropsy-
chiatric symptoms were evaluated.

Results: Neurovegetative symptoms, including tiredness/fatigue, in-
ability to feel/anhedonia and motor alterations significantly increased
during IFN-alpha therapy. In addition, IFN-alpha therapy was associ-
ated with significant and widespread bilateral increases in glucose
metabolism in all areas of the basal ganglia, aside from the caudate
nucleus where increases were only significant on the right side. In-
creased glucose metabolism in the globus pallidus and in the right
caudate nucleus correlated respectively with the development of IFN-
alpha-induced tiredness/fatigue and inability to feel/anhedonia.
Discussion: These findings suggest that changes in basal ganglia ac-
tivity during IFN-alpha therapy play a role in the pathophysiology of
neurovegetative symptoms. In addition, the data suggest that basal
ganglia activation secondary to endogenous cytokines released dur-



ing cancer or its treatment may be involved in neurovegetative symp-
toms in other populations of cancer patients.

34. Distribution of [11C]PIB in a Nondemented Population:
Implication for Use as an Antecedent Marker of Alzheimer’s
Disease

Mark A Mintun*, Gina N LaRossa, Yvette I Sheline, Sang Y Lee,
Carmen S Dence, Mach H Robert, William E Klunk, Chester A
Mathis, Steven T DeKosky and John C Morris

Radiology, Washington University, St. Louis, MO, USA

Background: Neurofibrillary tangles and beta-amyloid (AB)
plaques are the pathological hallmark of Alzheimers disease (AD).
Recently, a PET imaging tracer that binds to AB plaques in vivo, N-
methyl-[11C]2-(4’-methylaminophenyl)-6-hydroxybenzothiazole
(or [11C]PIB for “Pittsburgh Compound-B”), has been shown to
have significantly higher binding in subjects diagnosed with AD
compared to nondemented controls. We have previously proposed
that AP plaques exist in AD prior to the onset of dementia and are
now examining whether [11C]PIB can be used to detect this “pre-
clinical” state.

Methods: 41 nondemented subjects (65.3  16.1 yrs) with Clinical
Dementia Rating (CDR) values of 0, and 10 demented subjects (77.8
1 6.6 yrs) of the Alzheimer’s type (DAT) with CDR values of 0.5 or 1,
underwent [11C]PIB PET scanning. Dynamic PET scans (60 min)
were corrected for head movement and registered to a 3D T1-
weighted MRI image. Regions-of-interest (ROIs) were drawn on the
MRI over the cerebellar, prefrontal, lateral temporal, occipital, gyrus
rectus, precuneus, and striatal cortex. After extraction of the PET
time-activity data, Binding Potential values (BPs), proportional to the
density of [11C]PIB - AP binding sites, for each ROI were calculated
using the Logan graphical analysis and the cerebellar cortex for a ref-
erence tissue. The BP values for the gyrus rectus, prefrontal, lateral
temporal and precuneus cortex were averaged to create a mean se-
lected cortex BP (scBP).

Results: DAT subjects had significantly (p < 0.0001) elevated scBP
values (mean scBP = 0.63 * 0.35) compared to the entire group of
nondemented subjects (0.05 + 0.16) and to an age-matched subset
(77.4 £ 5.2 yrs) of 20 nondemented subjects (0.09 £ 0.24). Interest-
ingly, one of the 10 DAT subjects (CDR = 0.5) had a scBP value of
essentially zero (scBP = -0.05) and visually had no increased
[11C]PIB retention. Of the 41 nondemented subjects there were four
subjects with elevated scBP values (subject ages 61, 72, 74 and 77
yrs). The mean scBP of these four subjects (0.47 + 0.26) was some-
what lower than the mean of the DAT subjects but was not signifi-
cantly different (p > 0.4). Inspection of the [11C]PIB images and in-
dividual ROI BP values revealed two of these four nondemented
subjects had [11C]PIB uptake, both visually and quantitatively, that
was indistinguishable from the DAT subjects. However, in the other
two nondemented subjects the increased uptake seemed most ele-
vated in the precuneus with less uptake in temporal and prefrontal
cortices.

Discussion: These results replicate and extend the findings of Klunk
et al (2004) demonstrating elevated [11C]PIB binding in subjects
with DAT compared to nondemented controls. This body of data
suggests that [11C]PIB amyloid imaging does strongly correlate with
the clinical presence of AD. Even the single DAT subject without ele-
vated [11C]PIB binding is not unexpected given the known limita-
tions of early clinical diagnosis of AD. The findings of elevated
[11C]PIB binding in four nondemented subjects, while preliminary,
suggest that [11C]PIB amyloid imaging may be sensitive for detection
of a preclinical AD state. Longitidunal studies will be required to de-
termine the association of elevated [11C]PIB binding and future risk
of developing DAT. Finally, the apparently selective elevation of the
[11C]PIB binding in the precuneus in two nondemented subjects
raise the possibility that the precuneus may be a critical early area of
pathological involvement in AD.
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35. Positron Emission Tomography of Brain 5HT1A Receptor
Binding with [11-C]WAY100635 in Postpartum Depressed and
Nondepressed Women

Eydie L Moses-Kolko*, Katherine L Wisner, Julie C Price, Sarah L
Berga, Chester Mathis, Wayne C Drevets, Andrea L Confer, Carl
Becker and Carolyn C Meltzer

Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA
Sponsor: Travel Awardee, Young Investigator Memorial, 2005

Background: Brain serotonin-1A (5HT1A) receptor density, mRNA
expression, and function are reduced in major depressive disorder, as
demonstrated by post-mortem, in-vivo positron emission tomogra-
phy (PET), and neuroendocrine studies. The reproductive and pla-
cental hormones estradiol and cortisol have been shown to reduce
5HTIA receptor density in experimental animals. We hypothesized
that postpartum depression (PPD) would be accompanied by a re-
duction of 5SHT1A receptor BP due to combined vulnerabilities of
hypercortisolemia, long-term hyperestrogenemia during pregnancy,
and depressive illness.

Methods: Five unmedicated PPD (4 bipolar; 2 breastfeeding; mean
age 28) and five postpartum control (PPC; 4 breastfeeding; mean age
32) subjects underwent 90-min dynamic positron emission tomogra-
phy (PET) using a Siemens/CTI HR+ and i.v. administration of [11-
CJWAY100635 (15 mCi). Logan graphical analysis was used to derive
5HT1A receptor binding potential (BP) for mesiotemporal cortex
(MTCQ), lateral orbitofrontal cortex (LOF), pregenual cingulate cortex
(PRE), subgenual cingulate cortex (SUB), and raphe nucleus (RN),
with cerebellum (CER) as the reference region. BP was calculated as
[(DVyof DVigr) - 11, where DV is the distribution volume.

Results: Age, duration postpartum, BMI, progesterone, prolactin and
cortisol concentration did not differ between groups. Mean estradiol
concentration was higher in the PPD (47.2 + 16.2 pg/ml) relative to
the PPC group (25.0 £9.7 pg/ml). Logan graphical analysis revealed a
20 to 26% reduction of 5SHT1A receptor BP in the PPD versus PPC
group in MTC, PRE, and SUB [p(MWU; 2-tailed;exact) = 0.02).
There were no significant group differences in 5SHT1A receptor BP in
LOF or RN. CER DV was not significantly different between groups.
When we removed an outlier from the PPD group, the findings re-
mained significant, and CER DV of the PPD group was more similar
to that of the PPC group. BP derived with 2-tissue compartmental
modeling was correlated with Logan-derived BP in MTC, RN, LOF,
PRE and SUB (R = 0.65 to 0.83; p = 0.01 to 0.06).

Discussion: These preliminary findings demonstrate that postsynap-
tic 5HT1A receptor BP is reduced in PPD versus PPC women by a
similar magnitude as shown previously in non-postpartum depressed
versus control samples. The neurobiological similarity between this
PPD sample and non-postpartum depressives is not surprising given
the similarity in clinical phenomenology and antidepressant treat-
ment response. It remains unclear whether the hormonal milieu at 2
to 3 months postpartum and the large proportion of bipolar subjects
in the PPD group accentuated this finding in this small sample. Sup-
port: MH64561

36. The Sensitivity of the Loudness Dependence Auditory Evoked
Potential (LDAEP) as a Measure of Central Serotonin Function
in Humans

Pradeep J Nathan*, Barry O’Neill, Julian Simmons, Nick Allen,
Matthew P Galloway, K L Phan and Rodney J Croft

Physiology, Monash University, Clayton, VIC, Australia
Sponsor: Matthew Galloway

Background: The Loudness Dependence of the Auditory Evoked Po-
tential (LDAEP) has been suggested as a possible invivo measure of
central serotonin function. The LDAEP is a measure of auditory cor-
tex activity, reflecting an increase or decrease in the slope of auditory
evoked potentials (N1/P2) with increasing tone loudness. The most
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convincing evidence for a direct relationship between serotonergic
function and LDAEP to date has come from animal studies, while ev-
idence in humans has been circumstantial and inconsistent
Methods: We directly examined the acute and chronic effects of sero-
tonergic modulation with the serotonin reuptake inhibitors (SSRIs)
citalopram (20mg; acute at 2h post drug; n=11) and sertraline (50mg;
chronic, 21 days; n=33) on the LDAEP in healthy subjects. The stud-
ies were double blind and placebo controlled with subjects tested in a
repeated measures design for the acute study and an independent
group design for the chronic study. Tones were presented at intensi-
ties, 60, 70, 80, 90 and 100 dB. The magnitude of the N1 and P2 peaks
were determined for each intensity at Cz. The slope of the N1/P2 was
calculated as the linear regression slope with stimulus intensity as the
independent variable and N1/P2 amplitude (calculated as P1 minus
N2) as the dependant variable

Results: Acute enhancement of serotonin levels with citalopram in
comparison to placebo decreased the slope of the LDAEP (i.e. weaker
LDAEP) (p = 0.006). Similarly chronic enhancement of serotonin
levels with sertraline in comparison to placebo, decreased the slope
the LDAEP (p=0.04).

Discussion: These findings provide direct evidence in humans for a
robust relationship between changes in central serotonin levels and
the LDAEP, supporting findings previously observed in animals and
clinical populations. Together the results provide further support for
the validity of the LDAEP as a non-invasive invivo measure of central
serotonin function in humans.

37.FDG-PET in Laboratory Induced Aggression in Borderline
Personality Disorder

Antonia S New*, Roanna Trisdorfer, Erin A Hazlett, Randall E
Newmark, Monte S Buchsbaum and Larry J Siever

Psychiatry, Mount Sinai School of Medicine, New York, NY, USA
Sponsor: Larry Siever

Background: Patients with borderline personality disorder (BPD)
frequently suffer from impulsive aggression (IED), which can pose a
serious threat to themselves and to others. Preclinical studies suggest
that the orbital frontal cortex (OFC) and anterior cingulate gyrus
(ACQG) play an inhibitory role in the regulation of impulsive aggres-
sion. Our previous PET studies employing the serotonin agonist,
meta-chlorophenylpiperazine, showed that BPD patients with IED
exhibit less activation in the OFC and ACG than healthy controls. The
present study extends this line of research by using "*FDG-PET scans
during an anger provocation task, the Point Subtraction Aggression
Paradigm.

Methods: 16 controls (9 male, 7 female) and 14 age-matched BPD-
IED patients (10 male, 4 female) completed the PSAP during FDG
uptake. All subjects underwent two PET scans, one while performing
an aggression provocation task and the other during a control non-
provocation task, conducted in a counterbalanced manner. Brain
edges were visually traced on MRIs, which were coregistered with
PET scans and relative glucose metabolic rate (rGMR) was obtained
for 40 cortical Brodmann Areas (BAs) bilaterally. Difference scores
(no provocation minus provocation condition) for rtGMR in the OFC
and ACG were evaluated.

Results: For the ACG, rGMR was entered into a mixed-design
ANOVA consisting of group (BPD, NC) x provocation level (provo-
cation, no provocation) x hemisphere (R, L) x BA (25, 24, 31, 23, 29).
A significant group x provocation condition interaction was detected
(F (1,28)=4.30, p=0.048, Wilks) showing increased cingulate activity
to aggression provocation in controls, and decreased cingulate activ-
ity in response to aggression provocation in patients across the arc of
the cingulate gyrus. For the OFC, rGMR was entered into a diagnos-
tic group (BPD, NC) x provocation level (provocation, no provoca-
tion) x hemisphere (R, L) x BA (11, 12, 47) mixed-design ANOVA.
The main effect of diagnostic group and a group x hemisphere inter-
action were significant, but none of the interactions with provocation
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level were significant. This indicates baseline decreased OFC activity
in BPD-IED patients compared to controls.

Discussion: BPD-IED patients show decreased activity in the cingu-
late gyrus in response to aggression provocation, while healthy con-
trols show increased cingulate activity in response to anger provoca-
tion. These findings give further support to the model suggesting that
underactivation of the cingulate gyrus, a brain region critical to the
modulation of aggressive responses, may underlie that emergence of
aggression in borderline personality disorder.

38. Acute Occupancy of Brain Serotonin Transporter by Sertraline
as Measured by [11C]DASB and Positron Emission Tomography
Ramin V Parsey*, Justine M Kent, Maria A Oquendo, Misty Richards,
Mali Pratap, Thomas Cooper, Victoria Arango and J. ] Mann

Psychiatry, Columbia University, New York, NY, USA
Sponsor: J. John Mann

Background: In vivo determination of serotonin transporter (5-
HTT) occupancy by selective serotonin reuptake inhibitors (SSRI)
using positron emission tomography (PET) can aid in determination
of dosing. Previous studies have investigated chronic SSRI adminis-
tration that may down-regulate 5-HTT and used the cerebellum as
reference region despite measurable 5-HTT. We examine the refer-
ence region and occupancy after acute sertraline dosing.

Methods: We conducted autoradiography of human postmortem
cerebellum to determine an optimal reference region. We quantified
5-HTT binding using [11C]DASB and arterial input functions in 17
healthy volunteers. Baseline PET scans were followed by a scan 4-6
days after 25 mg to 100mg of daily sertraline. Plasma sertraline was
measured at the time of the occupancy PET scan. The impact of sev-
eral modeling methods and outcome measures was assessed.

Results: Cerebellar gray matter was determined to be the optimal ref-
erence region. Occupation of 5-HTT sites saturates at low plasma ser-
traline levels (KD = 1.9 ng/ml) with maximal occupancies of 106.8
*plusmn* 8.3% across all brain regions. There is a weak correlation
between oral sertraline and plasma sertraline. Occupancy measures
vary based on the reference region and outcome measure used.
Discussion: Occupancy studies and postmortem autoradiography
can help define the optimal reference region. Reference tissue model-
ing returns the same occupancy measures as those determined using
an arterial input function.

39. Lorazepam Dose-Dependently Decreases Risk-Taking Related
Activation in the Caudate
Martin P Paulus*, Estibaliz Arce and Murray B Stein

Psychiatry, UCSD, La Jolla, CA, USA
Sponsor: Murray Stein

Background: Risk-taking decision-making is a complex process and is
fundamentally related to the anticipation of aversive outcomes. Thus,
it is not surprising that some investigators have linked anxiety to re-
duced risk-taking. Previous neuroimaging investigations have shown
that a distributed neural system involving the anterior insula, striatum,
dorsolateral prefrontal cortex and posterior parietal cortex may be im-
portant in computing risk assessment. Moreover, the degree of activa-
tion in the anterior insula during risk-taking decision-making was as-
sociated with the level of neuroticism and harm avoidance. This
investigation was aimed to clarify the role of GABAergic modulation
of neural substrates underlying risk-taking decision-making.
Methods: 14 healthy volunteers participated in a double-blind,
placebo controlled, randomized dose-response study. Subjects were
scanned three times (at least a week apart) and given a single-dose
placebo, 0.25 mg or 1.0 mg lorazepam one hour prior to an MRI ses-
sion. During fMRI, subjects completed risk-taking decision-making
task. The main outcome measure was the BOLD-fMRI activation
during risky decision-making relative to selecting a safe response.



Results: Lorazepam dose-dependently decreased the selection of a
risky response after a punished trial but not after a non-punished
trial (F(2,26) = 3.86, p < 0.05). Moreover, there was a dose-dependent
decrease of activation in caudate, dorsolateral prefrontal cortex and
posterior parietal cortex but not in the anterior insula. The dose-de-
pendent decrease in the caudate was correlated with the decrease in
risky responses after punishment.

Discussion: This investigation shows that GABAergic manipulation
attenuates risky responses after punishment, the degree of which is
associated with an attenuation of the caudate. However, there was no
dose-dependent effect in the anterior insula. In a previous study,
using an emotion face-processing task, we found dose-dependent at-
tenuation in the amygdala and anterior insula. In combination, these
results support the general hypothesis that the pharmacological effect
of lorazepam on specific neural substrates depends on the nature of
the task at hand. Moreover, the task-specific attenuation of neural
substrates argues against an unspecific attenuation of the fMRI-
BOLD response.

40. An fMRI Study of the Interface Between Affective and
Cognitive Circuitry in Pediatric Bipolar Disorder

Mani N Pavuluri*, Aryal Subhash, Megan M O’Connor, Erin Harral,
Ellen Herbener and John A Sweeney

Psychiatry, University of Illinois at Chicago, Chicago, IL, USA
Sponsor: Ghanshyam Pandey

Background: In this study, we investigated the impact of affective
challenge on cognitive function in pediatric bipolar disorder, given
the close anatomic and functional connectivity between affective
fronto-limbic (orbitofrontal cortex (OFC); ventral cingulum; amyg-
dala) and cognitive fronto-striatal systems (dorsolateral prefrontal
cortex (DLPFC); posterior cingulate; caudate; putamen).

Methods: In an fMRI study, ten unmedicated euthymic bipolar type I
subjects were compared with ten age (12-18 years) and gender matched
healthy controls (HC). The task consisted of an affective Stroop para-
digm, aiming to recruit attention under emotional challenge.

Results: In the negative word condition, relative to the neutral word
condition, bipolar subjects displayed increased activation in the
amygdala, ventral anterior cingulate gyrus, insula and caudate. In
comparison, HC showed increased activation in posterior cingulate
gyrus and DLPFC. In the positive word condition, bipolar patients
showed activation in the nucleus accumbens, while the HC displayed
activation in DLPFC, posterior cingulate gyrus, and putamen.
Discussion: Our findings suggest that matching negative affect in
bipolar individuals leads to over activation of affective circuitry at the
expense of attentional systems, while HC are less affected by emo-
tional challenge and were able to better engage cognitive circuitry in
the context of emotional arousal. When matching positive words, the
reward based nucleus accumbens was engaged in bipolar subjects
while HC have differentially recruited the cognitive system. These
findings have direct clinical implications for pediatric bipolar disor-
der in suggesting that emotional disturbances may contribute to cog-
nitive processing deficits in the disorder.

41.FDG and PIB PET Imaging in Alzheimer’s Disease and Mild
Cognitive Impairment

Julie C Price*, Scott K Ziolko, Lisa A Weissfeld, William E Klunk,
Brian J Lopresti, Jessica A Hoge, Xueling Lu, Wenzhu Bi, Carolyn C
Meltzer, Nicholas Tsopelas, Steven T DeKosky and Chester A Mathis

Radiology, Biostatistics, Psychiatry, and Neurology, University of
Pittsburgh, Pittsburgh, PA, USA

Background: Previously we reported quantitative positron emission
tomography (PET) imaging studies of the amyloid-binding radio-
tracer, Pittsburgh Compound-B (PIB) in patients with Alzheimer’s
disease (AD) and mild cognitive impairment (MCI) and healthy con-
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trol (HC) subjects. These studies showed clear distinction of cortical
PIB retention in AD and HC subjects, MCI PIB retention that ranged
from control to AD levels, similar non-specific PIB retention across
groups, and similar findings whether cerebellar data or arterial data
were used in the analyses. The present work reports on our initial ef-
forts to relate PIB retention to metabolism (via FDG PET) across AD,
MCI, and control subjects.

Methods: PET imaging was performed (ECAT HR+ scanner) for 8
mild-to-moderate AD (MMSE=25+3; 6818 yrs), 10 MCI
(MMSE=27%1; 7249 yrs), and 12 control (MMSE=30%£1; 68+13 yrs
(n=10), 39 yrs, and 45 yrs) subjects. PIB and FDG imaging were per-
formed the same day (PIB: 15 mCi, 90 min; FDG: 7 mCi, 35-60 min
post-injection). Magnetic resonance images were acquired for region-
of-interest (ROI) definition and atrophy correction. ROIs included
posterior cingulate gyrus (PCG), parietal (PAR), frontal (FRC), lat-
eral temporal (LTC) cortices and cerebellum (CER). PIB data were
analyzed using the Logan graphical method with cerebellar data as
input (distribution volume ratio, DVR). The FDG analysis was based
upon late summed images (40-60 min post-injection) and the result-
ing ROI measures were normalized to the CER value (uptake ratios).
The PIB DVR and FDG uptake ratio measures were compared on an
ROI basis using 1) Spearman correlations and 2) a 2-block partial
least squares (PLS) approach with singular value decomposition of
the cross-block covariance. The PLS analysis provided an overall
score for either PIB or FDG that was calculated across ROIs for each
subject (based upon the first and primary component).

Results: Relative to controls, the AD subjects exhibited significantly
lower (p<0.025) FDG metabolic ratios in PCG, FRC, and LTC areas,
while AD PIB retention was significantly greater (p<0.025) in these
same areas (also in mesial temporal and occipital cortices). Cortical
PIB retention was clustered for AD and HC subjects (e.g., PCG: AD
DVR = 2.36£0.26, HC DVR = 1.1940.11). No significant correlation
was found between the FDG and PIB ROI outcomes for the AD sub-
jects, although a significant positive correlation was observed for the
LTC region of controls (r = 0.61, p=0.03) with a positive trend in
FRC. The PLS analysis yielded FDG scores that ranged across 1.5
units without clear separation of the AD and HC scores with MCI
scores that ranged across AD and HC levels. The PLS PIB scores ex-
hibited a greater dynamic range (across 5.0 units) with clear separa-
tion of the AD and HC groups. The PIB scores clustered into a “con-
trol+MCI” group, an intermediate group that contained 3 MCI
subjects, and a third “AD+MCI” group.

Discussion: The AD brain areas for which reductions in FDG uptake
were most significant also exhibited significant increases in PIB reten-
tion, as compared to controls. The PIB PLS scores clearly separated
mild-to-moderate AD subjects from controls according to clinical di-
agnosis with a dynamic range that allowed for an intermediate reten-
tion level that contained only scores from the MCI group. This level
of discrimination was not achieved using the PLS FDG scores for this
small sample. (This work was supported by MH070729, NIA, DANA
Foundation, GE Health Care)

42. Imaging Neuroinflammation in Alzheimer Disease with [1-11C]
Arachidonic Acid and Positron Emission Tomography

Stanley I Rapoport*, Richard E Carson, Abesh Bhattacharjee, Mark B
Schapiro, Giuseppe Esposito, Peter Herscovitch, William C Eckelman
and Giuseppe Esposito

Brain Physiology Metabolism Section, National Institute Aging, NIH,
Bethesda, MD, USA

Background: Arachidonic acid (AA), a component of membrane phos-
pholipids, is released by phospholipase A2 (PLA2) activation. Neuroin-
flammation, which is considered to contribute to AD, can increase PLA2
activity and AA turnover in brain phospholipids; this process has been
imaged in unanesthetized rats (Lee, JNeurochem, 91, 936, 2004).

Methods: Regional brain AA incorporation coefficients (K*) were
measured with [1-11C]AA and positron emission tomography (PET)
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(Giovacchini, JCBFMetab, 22, 1453, 2002) in 8 moderately-severely
demented AD patients and 7 age-matched controls; regional cerebral
blood flow (rCBF) was measured with 150-water. PET images were
corrected for partial voluming from MRI scans. Data were normal-
ized to a global mean, which was independently determined. SPM2
was used to test for group differences. Results are at p < 0.001.
Results: Compared to controls, rCBF reductions of ~21% were in
temporal (BA 37,20 and 22) and 20-40% in parietal (BA 39 and 7) as-
sociation cortex bilaterally of AD patients. AD patients had increased
normalized K* for AA of ~15% in temporal association cortex bilat-
erally (BA 21 and 22), ~12% in the right parietal lobule (BA 39), and
10-14% bilaterally in orbitofrontal cortex (BA 11 and 47). Between
group differences were greater with absolute K* and rCBF values.
Compared to controls, AD patients had 35% decreased mean global
CBF and 23% increased global K*.

Discussion: AA incorporation is increased in AD compared with
control brainn, globally and regional in brain areas demonstrating in-
flammatory neuropathology on postmortem; rCBF redudctions in
these areas are consistent with prior evidence of reduced neuronal ac-
tivity. As animals studies indicate that K* increases represent neu-
roinflammation involving increased PLA2 activity and AA turnover
(Rosenberger, JNeurochem, 88, 1168, 2004), our findings suggest that
neuroinflammation can be imaged in vivo in AD patients. PET imag-
ing of AA incorporation might be used as a surrogate marker of AD
neuroinflammation, for early diagnosis and evaluation of disease
progression.

43. A Voxel-Based, Whole Brain MRI Analysis of Adolescents with
Psychotic Illnesses
Donald C Rojas*, David B Arciniegas, Peter Teale, Olivia Hernandez
and Martin L Reite

Psychiatry, University of Colorado Health Sciences Center, Denver,
CO, USA

Sponsor: Martin Reite

Background: Structural neuroimaging-based studies of psychosis
generally focus on adults with on schizophrenia (Sz), schizoaffective
disorder (SzA), and psychotic mood disorders (PMD), and are gener-
ally limited to examination of a small number of manually-traced
structures. Voxel-based morphometry (VBM) provides a highly auto-
mated and standardized approach to quantifying group differences in
brain structure. Although VBM has been applied to the study of psy-
chosis in adults, childhood-onset psychosis has not been widely in-
vestigated using this methodology.

Methods: 1.5T MRI data were acquired for 11 adolescents age 14.6
+/- 1.9 years (range 10-17) with onset of a psychotic illness prior to
age 13 years (Sz+SzA n = 5; PMD n = 6). Identical scans were ob-
tained among eleven age and gender matched adolescents with no
history of mental illness. An optimized VBM approach implemented
in SPM2 was employed. All subjects underwent assessment of general
intellectual functioning and were examined for neurological soft
signs using the Neurological Evaluation Scale (NES).

Results: No differences in overall gray matter, white matter, or total
brain volume were observed between the two groups. After control-
ling for total volume and IQ using ANCOVA, significantly larger gray
matter volumes were observed in the left temporal pole (Brodmanns
area (BA) 38) and left anterior cingulate gyrus (BA32) among sub-
jects with psychosis. Larger gray matter volumes were also observed
in the right temporal pole (BA38). Smaller gray matter volumes were
observed in the left hemisphere of the subjects with psychosis, includ-
ing the cingulate gyrus (BA24), superior parietal lobule (BA 7), post-
central gyrus (BA 3), superior temporal gyrus (BA 22) extending to
the insula, pre-central gyrus (BA 4), middle frontal gyrus (BA 13),
medial frontal gyrus (BA 6), superior frontal gyrus (BA 6), and
parahippocampal gyrus (BA 30). With respect to white matter, the
right middle cerebellar peduncle was significantly smaller in the psy-
chosis group. To analyze relationships between brain structure and
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neurological signs, NES, IQ and diagnosis were entered as independ-
ent variables in a multiple regression analysis. After controlling for di-
agnosis and IQ, significant partial correlations between NES and the
residual variance in gray matter were observed in the left frontal lobe
(BA 4, 6 10 and 24), left occipital lobe (BA 18 and 19), left parietal
lobe (BA 7 and 40), left temporal lobe (BA 22 and 37), and left insular
cortex (BA 13). In the right hemisphere, significant partial correla-
tions were observed in frontal (BA 8 and 45), parietal (BA 7, 19 and
40), temporal (BA 39), insular cortex (BA 13) and putamen.
Discussion: The present findings largely replicate in adolescents with
psychotic disorders regional reductions in gray matter volume ob-
served in adults with these conditions. Additionally, severity of neu-
rological soft signs correlated with larger gray matter volumes in sev-
eral bilateral regions responsible for motor control, attention and
planning. These findings suggest that aberrant neurodevelopment in
adolescents may be reflected by alterations in regional cerebral vol-
umes. The correlation with NES scores suggests that the volumetric
alterations may be functionally significant. The contrast between
temporal pole findings in the present and prior studies suggests that
findings of volumetric reductions in adults with psychotic disorders
may, in some regions, be preceded by abnormally large volumes ear-
lier in these illnesses. Further studies are needed to replicate the pres-
ent findings and to investigate the timing of neurodevelopment ab-
normalities among persons with psychotic illnesses.

44. Localization of Increased White Matter Hyperintensities in
Late Life Depression Using an Automated Voxel-Wise Method
Yvette Sheline*, Robert McKinstry, Deanna Barch, Avi Snyder, Asif
Moinuddin, Consuelo Wilkins, Jon Christensen and Mark Mintun

Psychiatry, Washington University School of Medicine, St. Louis,
MO, USA

Background: White matter hyperintensities (WMH) are commonly
seen on T2-weighted MRI and are associated with age, cognitive loss
and depression. Increased WMH in elderly depressed subjects has
been a well-replicated finding. However, WMH are also noted to
occur at rates of up to 60% in healthy elderly patients in whom their
significance is unknown. In addition to the overall number of WMH
the site of the lesions may be important in predicting vulnerability to
depression and the cognitive deficits associated with late life depres-
sion. Our goal in the current study was to systematically identify and
compare WML location and volume between depressed and control
subjects.

Methods: Late-life (age = 60) depressed subjects (n=91) and
matched controls (n=21) were imaged using a Siemens Sonata 1.5T
MRI scanner to acquire T2W and 3D T1W data: The T1W scans were
coregistered to correct for head motion prior to averaging. The TSE
scans were coregistered with the TIW scans and both were trans-
formed into Talairach space. Parabolic gain field corrections were
performed on both images to allow whole brain tissue type determi-
nation. A 2D histogram of pixel values was used to identify peaks for
CSF, air, gray matter, white matter and WMH. Segmented image by
tissue type was created by class assignment based on nearest tissue-
type locus in a bi-spectral histogram. From these segmented images
of tissue types, the volume and location of WML was projected into
atlas space for statistical comparison. First the segmentation differ-
ence volumes were smoothed (10mm FWHM Gaussian profile).
Then using a combination of statistical threshold and cluster size a
pixel by pixel comparison of WMH was conducted using unpaired t-
tests. In addition, all subjects underwent comprehensive neuropsy-
chological testing.

Results: Depressed and control subjects did not differ in mean age
68.7 +/- 7.7 vs 68.5 +/- 6.2, years of education (14.2 vs 15.1) or gender
(68% vs 66% female). WMH burden was greater in depressed than
control subjects in four prefrontal deep white matter regions 1) L
gyrus frontalis medialis (GFM) (BA 10) 91.8 mm3 vs 32.5 mm3 ( p =
.01),2) R GEM (BA 46) 161.4 mm3 vs 61.6 mm3 ( p = .01) 3) R GFM



and parts of gyrus frontalis superioris (BA 8) 31.0 mm3 vs 11.4 mm3
(p=.005) and 4) R cingulate gyrus (BA 8) 45.5 mm3 vs 17.7 mm3 (p
=.01). Lesion burden in ROI 1 was correlated with processing speed
r=-.25 (p = .01), episodic memory r = - .19 (p = .04) and executive
function r = -.28 (p = .003). ROI 2 was correlated with processing
speed r = -.22 (p = .02), episodic memory r = -.21 (p =.03), and ex-
ecutive function r = -.22 (p =.03). ROI 3 was correlated with working
memory r = -.20 (p = .04). ROI 4 was correlated with executive func-
tionr =-.24 (p=.01).

Discussion: Fully automated objective segmentation of tissue types
was achieved for all subjects in this sample. LLD subjects differed
from controls in WMH volume in specific prefrontal white matter re-
gions. WMH lesion burden in these regions was correlated with per-
formance on tests of processing speed, executive function, working
memory and episodic memory, suggesting that specific WMH lesions
may be implicated in the cognitive impairment of LLD. Supported in
part by MH60697 and K24-65421.

45, Effects of Lithium Treatment on Human Brain Structure
Mapped Using Longitudinal MRI

Alex D Leow, Paul M Thompson, Kiralee M Hayashi, Carrie
Bearden, Mark A Nicoletti, Serap E Monkul, Roberto B Sassi, Paolo
Brambilla, Alan G Mallinger and Jair Soares*

Psychiatry, University of Texas Health Science Center, San Antonio,
TX, USA

Background: Prior neuroimaging studies have shown cortical gray
matter increases in lithium-treated bipolar patients, which may be re-
lated to treatment, rather than the disease process.

Methods: We studied serial high-resolution structural MRI brain
scans (3D SPGR, 1.5 mm slices) from 13 healthy adult volunteers
(6F/7M); mean age: 25.5 y + 10.0 SD, scan interval: 4 weeks) treated
with therapeutic doses of lithium (0.5-1.5 mEq/L). To map 3D pat-
terns of local brain tissue changes over time, we used a novel inten-
sity-based algorithm for non-linear elastic image registration in order
to deform the follow-up to the baseline scan. A tissue change map
(the Jacobian of the deformation), for each individual, was nonlin-
early normalized to the anatomical space of a reference subject. Ef-
fects of lithium treatment were established by voxel-wise averaging
the log-transformed Jacobian maps.

Results: These analyses revealed significant brain tissue increases fol-
lowing 4 weeks of lithium treatment, with a 2-4% average volume in-
crease, most robustly in the right hemisphere, in parietal, primary
sensorimotor and superior frontal regions. This pattern is consistent
with tissue gain localized in prior cortical mappging studies of
lithium-treated bipolar patients. Permutation testing on the 13
logged Jacobian maps, conducted voxelwise, indicated a p-value of
0.039 after multiple comparisons correction.

Discussion: Brain structural changes are detectable in healthy sub-
jects treated with therapeutic doses of lithium over 1 month. These
MRI changes may reflect postulated neurotrophic/neuroprotective
effects of lithium, as prior studies have shown that lithium increases
levels of the cytoprotective factors in the frontal cortex.

46. Marked Deficits in Membrane Phospholipid Precursor Levels
in Attention-Deficit/Hyperactivity Disorder (ADHD) Children
with Comorbid Diagnoses

Jeffrey A Stanley*, Matcheri S Keshavan, Heidi Kipp, Erika
Greisenegger, Kanagasabai Panchalingam, Jay W Pettegrew and
Oscar G Bukstein

Psychiatry and Behavioral Neurosciences, Wayne State University
School of Medicine, Detroit, MI, USA

Sponsor: Matcheri Keshavan

Background: Attention-deficit/hyperactivity disorder (ADHD), is
one of the most prevalent neurodevelopmental behavioral disorders.
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ADHD is first diagnosed in children with symptoms of inattention,
hyperactivity and impulsivity. In a preliminary in vivo phosphorus
(’'P) spectroscopy study [a noninvasive technique that can directly
assess the metabolism of membrane phospholipids (MPL) and high-
energy phosphates in multiple brain regions], we have shown deficits
in MPL precursor levels in the basal ganglia (BG) and prefrontal (PF)
regions of children with ADHD compared to healthy control sub-
jects. The purpose of this study is to assess the effect of comorbid op-
positional defiant disorder (ODD) and/or conduct disorder (CD) on
in vivo MPL deficits. We hypothesized greater MPL deficits in ADHD
subjects with greater severity in behavioral symptomatology.
Methods: Twenty-five children with DSM-IV ADHD [all males;
mean age 8.8%1.5 yrs; 6.3-11.9 yrs; 16 stimulant-naive (nADHD) and
9 treated-ADHD (tADHD) subjects; 15 with the combined type and
10 with the predominantly inattentive type], and 22 healthy control
subjects (HC; all males; mean age 9.2+2.1 yrs; 6.4-12.1 yrs) partici-
pated in this study. There were 13 ADHD subjects who had a comor-
bid ODD and/or CD diagnoses (coADHD). The MPL precursor lev-
els [PME(s-1.)] and 5 other metabolites [MPL breakdown products
PDE(s-7,), phosphocreatine, adenosine triphosphate , inorganic or-
thophosphate, and the broad peak underlying the phosphodiester
resonance] were quantified in the PF and BG using a multi-voxel, in
vivo *'P spectroscopy technique. A generalized linear regression
model (SAS Institute Inc., PROC GENMOD) with subject group, age
and hemisphere as the main effect terms was used to test bilateral
group differences in each region. A second model with an additional
subject group-by-age interaction term was used (only two-group
comparisons).

Results: The tADHD subjects were significantly older than the
nADHD subjects; however, age was not significant between the
ADHD subjects with or without comorbidity. Total ADHD subjects
vs HC: The PME(s-t,) levels were significantly lower in the PF
(p=0.0065) and BG (p=0.027) of ADHD subjects compared to HC
subjects. There also was a significant age-by-group interaction
(p=0.0021) with lower PF PME(s-T,) levels in the older ADHD sub-
jects. coADHD, ADHD and HC: The PME(s-7 ) levels were lower in
the PF (p=0.0010) and BG (p=0.0009) of coADHD subjects com-
pared to HC subjects, as well as being significantly lower in the BG of
coADHD compared to the ADHD with no comorbidity (p=0.023).
Clinical correlations: Including all subjects, the ODD and external-
izing t-scores (Child Behahavior Checklist-parent report) inversly
correlated with the BG PME(s-7) levels (r=-0.38 and p=0.0007; r=-
0.40 and p=0.0003).

Discussion: Overall, there is a significant deficit in the MPL precur-
sor levels in the PF of relatively older ADHD children and in the BG
across the ADHD children suggesting decreased synthesis of MPL
due to reduced membrane mass or content, which is consistent with
an underdevelopment of neuronal processes and synapses in ADHD.
Also, the marked reduction in BG MPL precursor levels in the
coADHD subjects compared to both HC and the ADHD subgroup
without any comorbidity along with the clinical correlations suggest
greater MPL deficits with increasing ODD symptomatology and ex-
ternalizing behavior in ADHD children. These MPL precursor
deficits reflect a potential valuable marker of behavioral symptoma-
tology among ADHD children.

47. GABRA2 Genetic Variation and Response of the Human
Amygdala and Insula to Fearful Faces
Murray B Stein*, Martin P Paulus and Joel Gelernter

Psychiatry, University of California San Diego, La Jolla, CA, USA

Background: The association of genetic variation in 5SHTTLPR with
amygdala response to fearful faces has been replicated several-fold.
We have shown that amygdala (and insula) activation to emotional
faces can be attenuated with a benzodiazepine (lorazepam) in a dose-
dependent fashion. The anxiolytic effects of benzodiazepines are me-
diated through actions at the gamma-aminobutyric acid (GABA)-A
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receptor. We tested the hypothesis that variation in the gene for the
GABA-A receptor alpha-2 subunit (GABRA2, located on 4p12) is as-
sociated with amygdala and insula responsivity to fearful faces.
Methods: 21 healthy subjects 18-21 years old without DSM-IV Axis I
disorders were recruited from a large pool of college students. Sub-
jects participated in blood-oxygen level dependent functional mag-
netic resonance imaging (BOLD-fMRI) during an emotion face as-
sessment task that has been shown to reliably engage the amygdala
and associated limbic structures. Variation in GABRA2 was indexed
using a non-coding SNP (rs279858) in strong linkage disequilibrium
with other SNPs which, individually and as part of a haplotype block,
have been associated with alcohol dependence. A linear regression
analysis was performed with GABRA2 genotype (A/A, A/G, G/G) as
the independent variable and % signal difference between fearful
faces and ovals as the dependent measure. An a-priori region of inter-
est analysis was performed with bilateral amygdala and insula as tar-
get areas.

Results: Individuals homozygous for the G allele had significantly
greater activation in left amygdala relative to heterozygotes or A ho-
mozygotes. In addition, the G allele was associated with significantly
greater activation in bilateral anterior insular cortex.

Discussion: This study adds to accumulating evidence of genetic in-
fluences on amygdala activation during emotion processing. In this
study, variation in GABRA2 was associated with differences in the
magnitude of amygdala and insula activation when processing fearful
faces. Anxiety-prone individuals exhibit increased activity in amyg-
dala and insula during performance of this task. Given the role of the
GABA-A receptors as the targets of several important medications,
notably anxiolytics, the relationship between individual drug re-
sponse and differences in GABRA2-influenced variations in limbic
responsivity should be further evaluated.

48. Diffusion Tensor Imaging: Fractional Anisotropy in White
Matter, Symptom Severity, and Cognition in the Brains of
Schizophrenia Patients

Daniel G Stewart*, Joseph I Friedman, Cheuk Tang, Jack Gorman,
Phil Harvey, David Carpenter, Arash Hajianpour, Johnny Ng, Patrick
Hof, Monte Buchsbaum and Kenneth L Davis

Psychiatry, Mount Sinai School of Medicine, New York, NY, USA
Sponsor: Emmanuel Landau

Background: Data from a variety of sources and investigatory meth-
ods continue to garner support for the involvement of white matter
in schizophrenia. Diffusion tenor imaging (DTI) provides a measure
of the organization of tissue-fractional anisotropy (FA)-and DTT has
been particularly informative about alterations in white matter co-
herence and organization in the brains of patients with schizophre-
nia. Our current study aimed at studying the relationship between re-
gional fractional anisotropy and both symptom severity and
cognition in schizophrenia patients.

Methods: Diffusion tensor imaging was performed on 63 schizo-
phrenic subjects and 55 normal controls. Symptom severity was as-
sessed using the Positive and Negative Syndrome Scale (PANSS), and
cognition was assessed with an extensive neuropsychological battery
from which a composite, standardized cognitive score was derived.
The relationship between fractional anisotropy in each ROI and
symptom severity and cognition were analyzed using Pearson Corre-
lations. Forward stepwise regression analysis was performed in order
to determine the contribution of each white matter ROI to the sever-
ity of symptoms or to cognitive performance.

Results: Significant correlations were found between left and right
medial temporal white matter fractional anisotropy (L and RMT WM
FA) and both positive and negative symptom severity. Fractional
anisotropy in LMT WM inversely correlated with the severity of pos-
itive, negative, and general psychopathology. RMT WM FA inversely
correlated with positive and negative symptom severity. Left dorsolat-
eral prefrontal white matter fractional anisotropy (DLPF WM FA) in-
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versely correlated with both positive and general symptom domains.
Forward stepwise regression demonstrated that LMT WM FA ac-
counted for a significant amount of the total variance in all three
symptom domains. Only FA of WM in the left DLPF region corre-
lated with the composite cognitive variable.

Discussion: Both positive and negative symptom severity may be
partially determined by the organization of white matter tracts in
schizophrenia as revealed by diffusion tensor imaging, in particular,
by LMT and left DLPF WM tracts. Although RMT WM was signifi-
cantly correlated with positive symptoms, the contribution of FA in
this region did not add significantly to the total variance in symptom
severity once the contribution of LMT WM was taken into account.
Exactly how the organization of these WM tracts may impact symp-
tom severity and cognition is not clear; however, anisotropy measures
may have predictive and even prognostic value in schizophrenia.

49. Physiological Correlates of a Non-Working Memory
Prefrontal Task

Steven Sust*, Joshua Buckholtz, Brad Zoltick, Doug Jones, Bart
Rypma, Hao Y Tan, Venkata Mattay, Daniel R Weinberger and Joseph
Callicott

CBDB, NIMH, Bethesda, MD, USA
Sponsor: James Dingell

Background: Dorsolateral prefrontal cortex has most often been
studied with tasks that involve a working memory (WM) compo-
nent. In an effort to characterize more fully frontal dysfunction in
schizophrenia, we have examined blood-oxygen-level dependent
(BOLD) activation in an event-related Digit Symbol Task, wherein
subjects engaged executive processes without requirement for WM
maintenance.

Methods: We studied 17 normal volunteers at 3T-fMRI. Each task
trial required subjects to decide whether a number-symbol pair
matched that in a corresponding numbered array of 9 unique num-
ber-symbol pairs appearing above the cue pair. There were equal
numbers of non-matching and matching trials. Images were thresh-
olded at p<0.05 corrected for false-discovery rate.

Results: For both the matching>rest and non-matching>rest trials,
we observed areas of activation in bilateral dorsolateral prefrontal
cortex (BA 9, 10, 46), inferior parietal lobule (BA 40) and thalamus.
No significant activation was observed in the ventrolateral prefrontal
cortex (BA 44, 45, 47).

Discussion: The Digit Symbol Task preferentially engaged dorsolat-
eral prefrontal cortex in regions often associated with WM tasks.
These results suggest that we might be able to parse those prefrontal
regions involved in WM from those involved in other executive cog-
nitive sub-processes. In the future, we will use this paradigm to study
prefrontal dysfunction in schizophrenia.

50. The Development of Human Parent-Infant Attachment:
Functional Brain Imaging During the Early Postpartum

James E Swain*, James F Leckman, Linda C Mayes, Ruth Feldman
and Robert T Schultz

Yale Child Study Center, Yale University, New Haven, Connecticut,
CT, USA

Sponsor: Past Travel Awardee, NIMH, 2003

Background: Parenting, a key foundational component of secure at-
tachment critical to health, is many things from cultural creation to a
psychological and biological transformation. Parenting includes a
conserved set of thoughts and behaviors, some of which involve bear
a resemblance to obsessions and compulsions. With the birth of a
child, there may be preoccupations and anxious intrusive thoughts
regarding the infant, along with a compulsive need to check the infant
repeatedly until things are “just right”. Recent studies in human
mothers have shown that brain regions of stress response and salience



determination are activated by infant cries and picture stimuli. We
are engaged in ongoing studies of parenting circuits longitudinally in
the postpartum in both parents - when the intense emotions involved
in parenting may be most intense. Specifically, hypothesize that: 1)
baby cries activate cortical-subcortical circuits which correlate with
levels of parental preoccupations involving anxious, intrusive, obses-
sive-compulsive-like thoughts; 2) baby pictures activate circuits of
sensory analysis and reward, and correlate with preoccupations in-
volving rewarding idealization and psychometric assessments of
bonding to the baby; 3) brain activations and salivary cortisol re-
sponses to infant stimuli will be greater: for their own child, at the
earlier postpartum time point, in moms versus dads, and in first-time
versus veteran parents.

Methods: We are studying parental attachment in several ways in 30+
sets of parents: we are administering interview and self-report inven-
tories of parental thoughts and actions, making videos of parent-in-
fant interaction to assess attachment, performing functional mag-
netic resonance imaging (fMRI) of the brains of both mothers and
fathers (using a Siemens 3T Trio scanner) as they attend audiovisual
baby stimuli, and assaying salivary cortisol and urinary cate-
cholamines with infant stimuli exposure. Also, all data are acquired
longitudinally at 2 weeks and 3 months postpartum.

Results: fMRI brain activation maps from 2-4 weeks postpartum,
comparing responses to own versus other baby cry stimuli, involve
limbic and brainstem subcortical (alarm and attention) areas plus
sensory and cingulate cortex (decision circuits). First-time parents
activate more alarm centers than veteran parents, and mothers acti-
vate more than fathers. Over the first few months, alarm responses
shift to hypothalamus (metabolic control), nucleus accumbens (re-
ward), and frontal cortical (planning) activations as the parent-infant
bond develops. Own baby pictures activate fusiform (face response)
and insular (mirror/empathy) cortex more in moms than dads and
depending on the time spent with the baby. Psychometric data indi-
cate significantly higher preoccupations in moms compared to dads
(p<0,001), and correlations of pre-occupations with intrusive wor-
ries and checking (p<0.01), depression (p<0.001), and brain activity
in the amygdala and basal ganglia (fear, worry and OCD circuits) at 2
weeks; correlations hold at 3-4 months.

Discussion: This is the first longitudinal study to combine fMRI
brain imaging in both mothers and fathers, with concurrent psycho-
metric and endocrine measures, and using both audio and visual
stimuli. Parental brain activations include circuits required for emo-
tion, drive, salience, and habit - consistent with animal work on
parental behaviors. Brain responses vary with gender, postpartum
timing, type of stimuli, and quality of relationship. Further research
on families with mental health vulnerabilities, as well as conditions
such as postpartum depression and substance abuse, may yield bio-
logical models for protective and vulnerability factors in human fam-
ily attachments.

51. Rolling with the Punches: Emotional Resilience and Ventral
Prefrontal Cortex

Stephan Taylor*, Christian E Waugh, Tor D Wager, Douglas C Noll
and Barbara L Fredrickson

Psychiatry, University of Michigan, Ann Arbor, MI, USA

Background: Personality theorists have identified a set of attitudes and
beliefs critical for coping effectively with adversity and change, termed
emotional resilience. Laboratory measures of resilience, assessed
through subjective reports, are highly reliable predictors of recovery
from real-life adversity. Physiologically, individuals scoring high on re-
silience scales exhibit faster cardiovascular recovery when an antici-
pated threat does not occur. Neural substrates underlying this capacity
to adapt to change and stress have significant import for psychiatric dis-
orders, but the neural mechanisms of resilience remain largely unclear.
Methods: This study used functional magnetic resonance imaging
(fMRI) to identify neural substrates of resilience during recovery
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from negative expectations. Thirty healthy individuals were selected
based on scoring in either the upper (high resilient, n=15, mean
age=20.2 yrs, 5F, 10M) or lower (low resilient, n=15, mean age=20.5
yrs, 5F, 10M) quartiles on a resilience scale (ER89). To induce nega-
tive expectations, participants were first given one of two cues: the
safety cue indicated that a neutral picture would appear (100 % prob-
ability); the threat cue indicated that either a neutral or an aversive
picture would appear (50/50 ratio). Pictures appeared for 3 sec, 4-12
sec after the cue. BOLD-sensitive fMRI scans were obtained using a
reverse spiral sequence while subjects passively viewed the cues and
pictures, with jittered intervals (4 - 12 sec) to permit deconvolution of
signal from each epoch of the experimental trial. Realigned and nor-
malized images were analyzed in a standard, random effects model.
Results: Both expectations for and experience of aversive events (pic-
tures) elicited activity in the right ventrolateral prefrontal cortex
(VLPEC). When negative expectations were followed by better-than-
expected events, activity in resilient individuals was suppressed in the
right VLPFC, suggesting negative expectations were rapidly updated
by new experience. In contrast, non-resilient individuals showed sus-
tained activity of the VLPFC, regardless of the stimulus that followed
the threat cue (50, 31, -12; Z=3.74; 47, 22, 6; Z=3.27). Low resilient
individuals also showed greater activation of ventromedial prefrontal
cortex (VMPEFC: -3, 50, -15; Z=5.52) during the threat cue, when they
anticipated an aversive picture, in the same region activated by both
groups when an aversive picture did appear (0, 50, -19; Z=4.85).
Discussion: This preliminary study suggests that prefrontal networks
involved in the regulation of emotion — VLPFC,VMPFC — differen-
tially regulate the expectation and experience of an aversive event as a
function of an individual’s psychological resilience. The VLPFC has
been implicated in inhibitory control and emotion regulation, and
the present findings suggest that high resilient individuals are able to
‘switch off” this region as a part of their faster recovery from the ex-
pectation of a negative event. How these regions interact with other
brain regions to deal with adversity and change should have impor-
tant implications for understanding individual differences in the sus-
ceptibility to psychiatric illness.

52. Evidence for Sensitive Periods in the Effects of Childhood
Abuse on Regional Brain Morphology

Martin H Teicher*, Susan L Andersen, Akemi Tomoda, Ann Polcari,
Evelyn Vincow and Elizabeth Valente

Psychiatry, Harvard Medical School, Boston, MA, USA
Sponsor: Susan Andersen

Background: The brain is molded by experiences that occur through-
out the lifespan. However, there are particular stages of development
when experience exerts either a maximal (sensitive period) or essen-
tial (critical period) effect. For example, Hubel and Wiesel found that
binocular deprivation maximally affected development of the visual
cortex in cats if it occurred early in postnatal life, but had no impact
after puberty. Little direct evidence exists for sensitive or critical peri-
ods in human brain development. Based on differential rates of mat-
uration specific brain regions should have their own unique periods
of sensitivity to the effects of early experiences such as stress.

Methods: To ascertain if this is true in humans, the size of apriori se-
lected target regions were measured from high-resolution volumetric
MRI scans (1.5 T GE Echospeed) from 26 unmedicated right-handed
collegiate females (18 -22 years old) with a history of repeated child-
hood sexual abuse and 19 healthy sociodemographically comparable
controls. Hippocampus and amygdala were manually traced in their
entirety according to the method detailed by Pruessner et al (2000).
Anatomical measurements of corpus callosum area were obtained
from the midsagittal image. An automated algorithm created in NIH
Image divided the manually-traced corpus callosum into seven re-
gions as defined by Witelson (1989). Grey matter volume (GMV) of
the prefrontal cortex was assessed using optimized voxel-based mor-
phometry (VBM) computed using SPM2 in MatLab 6.5. Results were

ACNP 2005 Annual Meeting



g

$230

verified using a semiautomated program for cortical surface-based
analysis (FreeSurfer).

Results: Based on stepwise regression hippocampal volume was par-
ticularly sensitive to abuse that occurred at 4 years of age (p<0.001).
In contrast, the midsaggital area of the rostral body of the corpus cal-
losum was affected by abuse that occurred at age 9 (p<0.05), while
grey matter volume of the prefrontal cortex was affected by abuse at
age 14 (p<0.02).

Discussion: Early episodes of repeated childhood sexual abuse were
associated with alterations in regional brain size. However, within the
same group of subjects it appeared that there were marked differences
between regions in the ages of greatest vulnerability. These findings
provide the first evidence in humans that brain regions with different
rates of maturation have unique windows of vulnerability to the ef-
fects of early traumatic stress.

53. Allelic Variation of PPP1R1B, Encoding DARPP-32, Affects
Human Striatal Volume and Striatal-Prefrontal Structural
Connectivity

Beth A Verchinski*, Andreas Meyer-Lindenberg, Lukas Pezawas,
Richard Straub, Robyn Honea, Aaron L Goldman, Katherine Hobbs,
Joshua W Buckholtz, Joseph H Callicott, Bhaskar Kolachana, Venkata
S Mattay and Daniel R Weinberger

GCAP, NIMH/NIH, Bethesda, MD, USA
Sponsor: Samuel Kaim

Background: Dopamine and cyclic AMP-regulated phosphoprotein
of relative molecular mass 32,000 (DARPP-32) is a central regulator
of dopaminergic and glutamatergic signal transduction. It can act as
an inhibitor of both protein phosphatase-1 (PP1) and protein kinase
A and, as such, is in a unique position to mediate phosphorylation
and dephosphorylation of signal transduction across many pathways
in the brain. By far the highest expression of DARPP-32 is found in
medium spiny neurons of the striatum. Functional interactions of the
striatum and prefrontal cortex (PFC) play an important role in exec-
utive function and reward, are critically modulated by dopamine, and
are disturbed in schizophrenia, depression, and drug abuse. In
healthy subjects, voxel-based morphometry (VBM) has been useful
in identifying alterations in gray matter volume related to allelic vari-
ation in genes (e.g. BDNF, SERT, and DISC1). To date, no studies have
investigated the effect of DARPP-32 genetic variation within a neu-
roimaging framework. The current study utilizes VBM to examine
the impact of the DARPP-32 haplotype on gray matter volume in the
human brain. Given its known function in regulating signaling in the
striatum, we hypothesized that DARPP-32 genetic variation would
impact striatal volume. In addition, structural covariance analysis was
used to investigate correlations in volume between the striatum and
prefrontal cortex as a measure of “wiring” of that circuit.

Methods: We studied 96 healthy volunteers using VBM (47 male; 49
females; age range 19-60; all Caucasian of European ancestry with no
current or prior history of psychiatric or neurological illness). T1-
weighted SPGR MRIs were acquired on a 1.5T GE scanner with a
voxel resolution of 0.975 x 0.975 x 1.5 mma3. For data processing,
VBM was performed in SPM2 using an optimized VBM protocol
with customized apriori templates. Data were analyzed using the
General Linear Model, as implemented in SPM2, with linear and
nonlinear age expansions, as well as sex and total gray matter volume,
used as covariates. We analyzed a noncoding SNP (rs879606) tagging
a haplotype block spanning the gene, comparing subjects homozy-
gous for the frequent allele to carriers of the rare allele. Averaged seed
voxels in left and right putamen were used for structural covariance
analyses.

Results: We found significant gray matter volume differences be-
tween DARPP-32 genotypes in the striatum; individuals homozygous
for the frequent allele had decreased gray matter volume, particularly
in the left putamen. Genotype was associated with striking differ-
ences in structural interactions between striatum and prefrontal cor-
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tex: Subjects homozygous for the frequent allele showed strongly in-
creased connectivity from putamen to bilateral dorsolateral pre-
frontal cortex, while striatal connectivity with supplementary motor
cortex was decreased.

Discussion: DARPP-32 functions at the “crossroads” of several neu-
rotransmitter systems, acting as an integrator of cell signaling. Our
analysis reveals genotype effects on striatal volume and structural in-
teractions with prefrontal cortex that might underlie changes in
fronto-striatal information processing and contribute to risk for psy-
chiatric disease, especially schizophrenia. Further investigation using
genetic association, cognitive testing and functional neuroimaging,
will help more fully elucidate the neurobiological consequences of
DARPP-32 genetic variation.

54. Gastric Stimulation Activates Brain Satiety Circuiy
Gene-Jack Wang*

Medical, Brookhaven National Laboratory, Upton, NY, USA
Sponsor: Nora Volkow

Background: Gastric stimulation is a new obesity treatment that
leads to decreased food intake and reduced body weight. The neuro-
biological mechanism underlying the decreased food intake from
gastric stimulation is unknown. Here we use the Transcend® Im-
plantable Gastric Stimulator (IGS®) system, which generates electric
signals to induce the expansion of the fundus, to assess the effect of
gastric stimulation on regional brain activity in obese subjects.
Methods: Three female and 1 male obese subjects (49.1 £ 5.8 yrs of
age) who had the IGS implanted for 1-2 years and had maintained
positive therapeutic response (excess body weight loss of 29 + 12%)
were evaluated with PET and FDG. Brain metabolism was evaluated
in food deprived (17-19 hours) subjects during activation (on) and
deactivation (off) of the IGS in separate days (> 2 weeks). The ab-
solute metabolic images were analyzed using Statistical Parametric
Mapping. The Three Factor Eating Questionnaire-Eating Inventory
(TFEQ) was obtained on the day of scans to measure restraint, disin-
hibition and hunger components.

Results: The subjects had significantly higher scores in hunger during
deactivation (8.5 £ 3) than activation (6.38 3.2, p < 0.05). Compar-
ison of the metabolic images show that during activation subjects had
significantly higher (p < 0.005) activity in the left thalamus, left mes-
encephalon, left pons and cerebellar vermis (p < 0.005) than during
deactivation.

Discussion: Activation of the mesencephalon, the pons, and the the
thalamus which are regions that contain nuclei involved in the regu-
lation of satiety and motivation to eat respectively suggest that this is
the mechanism by which gastric stimulation decreases food intake. It
also suggest that the vermis a region that is not typically associated
with appetitive behaviors may also be involved with food intake. Sup-
ported by DOE (OBER) and NIH/NCRR (5-MO1-RR-10710).

55.123I-ADAM SPECT Study in Patients with Major Depression:
Serotonin Transporter Occupancy Induced by Paroxetine and
Relationship with Clinical Response

Victor S Perez*, Ana Catafau, P Plaza, JC Pascual, S Bullich, M
Danus, D Puigdemont, I Corripio, MM Penengo, J Perich and E
Alvarez

Psychiatry, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain
Sponsor: Past Travel Awardee, ECNP-ACNP Fellow, 2003

Background: The aim of this study was to investigate the degree of
SERT occupancy (%SERTocc) induced by paroxetine in patients with
major depression disorder (MDD) by means of 1231-ADAM SPECT,
and explore the possible relationship with the clinical response, re-
duction in the Hamilton score after 6 weeks of treatment.

Methods: Ten patients (6 F, 36,12.0 yrs) with DSM-IV criteria of
MDD underwent two SPECT scans, one at baseline (before treat-



ment) and another between 4-6 weeks (38.9, 6.4 days) of treatment
with paroxetine 20 mg/day. Hamilton-D (HAMD) scores were
recorded at baseline and after treatment, and a decrease of >50%
from the baseline score was considered as clinical response. Image ac-
quisition started 4h. after i.v. injection of 123I-ADAM (167.7,63.8
MBq). MRI-SPECT coregistration was performed and used for ROI
drawing and placement on the midbrain (including raphe nuclei)
and cerebellum (C). Specific uptake ratios (SUR) were obtained as
[(midbrain-C)/C]. %SERTocc was calculated as 100x [(SURbaseline-
SURparoxetine)/SUR baseline].

Results: Mean HAMD scores were 20.9,2.7 at baseline and 9.6, 2.9
after treatment. MDD patients showed a mean of 53.8, 12.9% im-
provement in HAMD and a mean %SERTocc of 64.1, 9.8% (range
36.25-77.7%). One patiente dropout the study before the second
SPECT, two patients did not show clinical response, less than 50%
change in HAMD from baseline. One of these patients showed a
%SERTocc >60%. The Correlation coefficient (r) between %RO and
the Hamilton reduction was 0,71 (p < 0.05)

Discussion: These preliminary results suggest that antidepressant
treatment with paroxetine 20 mg/day leads to a mean %SERTocc
greater than 60%, and that this degree of %SERTocc is associated
with clinical response to treatment. 123I-ADAM SPECT seems to be
appropriate for the assessment of drug-induced %SERTocc in MDD
patients. Marato TV3 exp. 011410

56. Epistasis of SERT & BDNF: A Mechanistic Model of Depression
Lukas Pezawas*, Aaron L Goldman, Beth A Verchinski, Venkata S
Mattay, Gang Chen, Katherine Hobbs, Robyn A Honea, Joseph S
Callicott, Bhaskar S Kolachana, Richard E Straub, Michael F Egan,
Andreas Meyer-Lindenberg and Daniel R Weinberger

GCAP, NIMH, NIH, Bethesda, MD, USA
Sponsor: Daniel Weinberger

Background: Brain-derived neurotrophic factor (BDNF) and the
serotonin transporter gene (SERT), both of which have been associ-
ated with psychopathological states, are important genes in brain de-
velopment and in functions related to memory and emotion. Genetic
variations of the BDNF (val66met) and SERT gene (5-HTTLPR) af-
fect the function of these proteins in neurons and predict variation in
human memory and in fear behavior. Our previous work has shown
that the S allele of 5-HTTLPR affects the integrity, function and con-
nectivity, and presumably development of a neural circuit linking
amygdala and rostral anterior cingulate circuitry (Pezawas et al.,
2005), a circuitry related to anxious temperament and depression in
the presence of environmental adversity. Additionally, we could show
that val66met BDNF affects the development and function of brain
circuitries (hippocampus, DLPFC) prominently implicated in aspects
cognitive functioning (e.g. working memory) (Egan et al 2003, Peza-
was et al. 2004). Convergent evidence links BDNF to depression, such
as data showing association of the functional valeémet BDNF poly-
morphism with increased risk for mood disorders, for temperamen-
tal traits related to mood disorders, and associated increases of BDNF
expression after electroconvulsive therapy and antidepressive SSRI
treatment. These data implicating a biological interaction of BDNF
with 5-HTTLPR-dependent signaling suggest a molecular mecha-
nism that could support an epistatic interaction between the func-
tional variants in these genes in risk for depression. This possibility
has been explored to a limited degree in animals genetically engi-
neered to be hypomorphic at both genes. We hypothesized that the
insufficient met BDNF allele does not translate the S allele effect of 5-
HTTLPR and therefore protects the subject from significant changes
in subgenual cingulate and amygdala volume, which is reflected in
functional connectivity data of this brain circuitry.

Methods: We investigated high-resolution anatomical magnetic reso-
nance images (MRI) of 111 normal healthy volunteers (Caucasians of
European ancestry) without any psychiatric life-time history using
optimized voxel-based morphometry (VBM), a sophisticated fully
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automated morphological imaging technique, which allows a statisti-
cal comparison of gray matter volume on a voxel-by-voxel basis. Fur-
thermore, functional and structural connectivity data were analyzed
using SPM2.

Results: Consistent with our initial hypothesis, we found a significant
increased 5-HTTLPR S allele volume loss of the subgenual cingulate
and amygdala (p<0.001) in val/val BDNF carriers compared to met
BDNF genotype. Functional and structural connectivity data re-
flected merely this relationship (p<0.001).

Discussion: The met BDNF allele may be a protective genetic factor
for depression, because it only insufficiently translates 5-HTTLPR S
allele dependent structural and functional changes, which are related
to depression. Pezawas, L. et al. J. Neurosci. 24, 10099-10102 (2004).
Pezawas, L. et al. Nat Neurosci 8, 828-34 (2005). Hariri, A. R. et al. Sci-
ence 297, 400-3 (2002). Hariri, A. R. et al. ] Neurosci 23, 6690-4
(2003). Egan, M. F. et al. Cell 112, 257-69 (2003).

57. Associations in the Longitudinal Course of Body Dysmorphic
Disorder with Major Depression, OCD, and Social Phobia
Katharine A Phillips* and Robert L Stout

Butler Hospital, Providence, RI, USA

Background: Body dysmorphic disorder (BDD), a distressing or im-
pairing preoccupation with an imagined or slight defect in one’s
physical appearance, is a relatively common and severe somatoform
disorder that is highly comorbid with certain other Axis I disorders.
BDD is widely conceptualized as an OCD-spectrum disorder, based
on its prominent obsessions and compulsions, high comorbidity with
OCD, apparent preferential response to SRIs, and increased fre-
quency in first-degree relatives of OCD probands compared to com-
munity controls. BDD has also been hypothesized to be related to
mood disorders, given its high comorbidity with major depression
and response to antidepressants (SRIs). In Eastern cultures, in con-
trast, BDD is considered a form of social phobia. However, differences
have been found between BDD and these frequently comorbid disor-
ders, suggesting that BDD is not identical to any of them. The rela-
tionship between BDD and these putative “near neighbor” disorders
has received little investigation, however. To investigate these relation-
ships, which have treatment implications, we examined longitudinal
associations between the course of BDD and that of comorbid major
depression, OCD, and social phobia in the first prospective study of
BDD’s course.

Methods: 161 subjects with DSM-IV BDD were prospectively fol-
lowed over 1 to 3 years. The course of BDD and comorbid disorders
was assessed with the reliable Psychiatric Status Rating Scale (PSR);
ratings were assigned for each week of follow-up. To examine the lon-
gitudinal association between improvement in BDD and improve-
ment in each comorbid disorder, we used proportional hazard regres-
sion analyses with time-varying covariates. This approach enables
examination, among subjects with both disorders in a given pair at
baseline (e.g., both BDD and major depression), of whether changes
in course are correlated. If they are, that strongly suggests they are eti-
ologically linked to each other or to a third factor leading to the cor-
related change. In the prediction of remission of a particular disorder,
the time-varying predictor was the PSR rating for the comorbid dis-
order during the week preceding the time point being analyzed. Haz-
ard (risk) ratios provided an estimate of strength of association be-
tween the predictor and dependent variables.

Results: BDD had significant longitudinal associations with major
depression—that is, change in the status of BDD and major depres-
sion were closely linked in time. Improvement in major depression
predicted remission from BDD (HR=.604, p=.0006), and, conversely,
improvement in BDD predicted remission from major depression
(HR=.745, p=.0028). Improvement in OCD also predicted remission
from BDD (HR=.506, p=.005); however, BDD improvement did not
predict OCD remission (HR=.878, p=.542). No significant longitudi-
nal associations were found for BDD and social phobia. Among those
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subjects who remitted from major depression, OCD, or social phobia,
a majority continued to experience BDD symptoms over the follow-
ing three months.

Discussion: These findings suggest that BDD may be etiologically
linked to both major depression and OCD; the association was
strongest for depression. However, BDD does not appear to simply be
a symptom of these comorbid disorders, as BDD symptoms persisted
in a majority of subjects who remitted from these disorders. This
finding implies that BDD symptoms specifically (not just those of
these commonly comorbid disorders) need to be targeted in treat-
ment. Additional research, including neurobiological research, is
needed to further elucidate BDD’s relationship to co-occurring disor-
ders, which has both theoretical and clinical implications.

58. Toward the Identification of Biological Markers of Bipolar
Disorder: A First Stage Neuroimaging Study

Mary L Phillips*, Cecile D Ladouceur, Stefanie Hassel, Natalie Kerr,
Greg Siegle, Kate Fissell, Simon Surguladze, Michael E Thase and
David J Kupfer

Department of Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA
Sponsor: Past Travel Awardee, Memorial, 2004

Background: Bipolar disorder (BP) is a debilitating and common ill-
ness. While depression is the most common presentation, in those
without a clear history of mania this is often misdiagnosed as unipo-
lar depression. Increased diagnostic accuracy of BP depression is
therefore a key goal to improve the mental health of those with BP.
This can be facilitated by the identification of measures reflecting
pathophysiologic processes underlying core clinical features of the
disorder, notably, impaired emotion regulation and attention. As a
first stage toward the above, we aimed to measure functional neural
abnormalities persisting through depression and remission during
cognitive and affective processing in individuals with the traditional
BPI subtype. Findings from the few existing studies examining func-
tional neural abnormalities in BPI during task performance allowed
us to hypothesize that: 1. Remitted BPI (RBPI) compared with
healthy individuals (H) would show increased amygdala and de-
creased dorsolateral prefrontal cortical (DLPFC) activity to emotive
stimuli; and decreased DLPFC activity during attention task per-
formance 2. DBPI would show a similar pattern of abnormal neural
response as RBPI overall, but relatively greater DLPFC activity than
RBPI during attention task performance.

Methods: Using fMRI we measured in RBPI and DBPI compared
with H neural responses during: A. emotion processing (gender label-
ing of mild and intense happy and fearful facial expressions); B. at-
tention and working memory (digit sorting, in which participants re-
member the middle digit of either 3, 4 or 5 digits); and C. regulation
of emotion during attention (digit sorting after positive and negative
emotion word labeling).

Results: Facial expression labeling: our findings to date indicate for
mild happy expressions a significant interaction between scan time x
group (BPI vs. healthy; mixed model random effects ANOVA:
p<0.01). All BPI showed early increased right amygdala activity, while
DBPI showed increased and more sustained amygdala activity to
these happy expressions than other groups. All BPI also showed de-
creased left DLPFC activity (Brodmann Area, BA, 46) p<.005. To in-
tense fear expressions, all BPI showed less sustained activity com-
pared with H in left DLPFC (BA9). Digit sorting: there was a
significant interaction between task condition (number of digits) x
scan time: random effects repeated measures ANOVA: p<.005: all in-
dividuals showed increased activity in right DLPFC (BA 9) and ante-
rior cingulate gyrus (BA32) for 5 s 3 digit sorting. RBPI showed re-
duced, but DBPT increased, activity in these regions compared with H
for 5 versus 3 digit sorting. Alternating Emotion Word Labeling and
Digit Sorting: there was a significant interaction between group (all
BPI versus healthy) x task condition (positive, negative, neutral word)
x scan time: random effects repeated measures ANOVA: p<.005, in
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left amygdala and left DLPFC. RBPI showed more sustained left
amygdala activity after negative words than H, while DBPI showed
increased DLPFC (BA9/ 46) activity after positive words.
Discussion: These data support the presence of persistent functional
abnormalities in neural systems mediating emotion regulation and
attention in BPL Our findings also suggest a positive emotion neural
response bias in depressed individuals with BPI, distinct from the
negative emotion response bias previously observed in depressed in-
dividuals with unipolar depression. These preliminary findings high-
light the utility of neuroimaging techniques in the identification of
potential biological markers of bipolar disorder.

59. Shared Genetic Contributions to Pathological Gambling and
Major Depression in Men

Marc N Potenza*, Hong Xian, Kamini R Shah, Jeffrey F Scherrer and
Seth A Eisen

Psychiatry, Yale University School of Medicine, New Haven, CT, USA
Sponsor: Marc Potenza

Background: Although pathological gambling (PG) and major de-
pression (MD) frequently co-occur, little is known regarding the rela-
tive contributions of environmental and genetic factors to the co-de-
velopment of the disorders. The objective of the present study was to
estimate environmental and genetic contributions to DSM-III-R PG
and MD and their lifetime co-occurrence.

Methods: Survey data from the Vietnam Era Twin Registry were ex-
amined in biometrical models. 7,869 of 10,253 eligible participants
were successfully interviewed via telephone. Estimated genetic,
shared environmental, and unique environmental contributions to
PG and MD and their lifetime co-occurrence were estimated in bi-
variate models.

Results: Elevated odds ratios (ORs) for MD were associated with PG
(4.06; 95% Confidence Interval (CI): 2.68-6.13), and the association
remained significant following adjustment for sociodemographic and
other psychiatric variables (OR = 1.98; 95%CI= 1.14-3.45). The best-
fitting bivariate model indicated that 66% of the variance in PG and
41% of the variance in MD were due to genetic factors, and 34% of
the variance in PG and 59% of the variance in MD were due to
unique environmental factors. There was a substantial correlation be-
tween the genetic components of PG and MD (rA=0.58), with 34% of
the genetic variance for each disorder also contributing to that for the
other. The best-fitting model estimated 100% of the total overlap be-
tween PG and MD to be genetic.

Discussion: The correlation between PG and MD in middle-aged
men appears to be largely influenced by overlapping genetic factors.
Future research is needed to determine the extent to which these find-
ings extend to other groups (e.g., women), identify specific genes, and
generate improved prevention and treatment strategies.

60. Adolescent Depression and Neuronal Circuits Associated with
Reward Processes
Uma Rao*, Anup Bidesi, Monique Ernst and Carol Tamminga

Psychiatry, UT Southwestern Medical Center, Dallas, TX, USA

Background: Adolescent depression is frequently associated with sig-
nificant morbidity and mortality. The episodes often persist into
adult life along with ongoing psychosocial difficulties. Given the so-
cioeconomic burden associated with adolescent depression, a better
understanding of the pathophysiology of this disorder will be helpful
in developing effective interventions. In considering the pathophysio-
logical processes associated with adolescent depression, responses to
reward are of interest because of the presence of symptoms reflecting
abnormal experience of pleasure in this disorder. Alterations in the
experience of pleasure and motivation can be conceptualized as ab-
normal sensitivity and response to reward, indicating dysfunction in
reward-related circuits. Such dysfunction can affect decision-making,



expectations of positive outcomes, and response to reward. Both clin-
ical and preclinical data suggest that neuronal circuits involved in
motivational processing continue to develop until late adolescence,
and it is postulated that the dramatic changes in these circuits during
adolescent development might place vulnerable youth at risk for de-
pression. However, until recently, neuropsychological and neu-
roimaging studies of reward-related symptoms in depression have in-
cluded only adults. The current study was undertaken to examine the
neuronal substrates of reward processes in adolescent depression.
Methods: Twenty-two adolescents with major depressive disorder
and 23 adolescents with no personal or family history of psychiatric
illness were recruited. Using an event related design, fMRI images
with BOLD contrast were collected during a two-choice probabilistic
reward task with varying levels of risk. Behavioral performance also
was recorded during the session. In each trial, subjects were asked to
select one of two options based on the likelihood and magnitude of a
gain. Two active conditions were used: a 25/75 wheel (25% chance of
winning $6/$3, or 75% chance of winning $2/$1), and a 50/50 wheel
(with equal chances of winning a given dollar amount). A plain wheel
condition (with no dollar amount) was included as a control condi-
tion. A General Electric 1.5 Tesla scanner was employed. Gradient
echo planar images were acquired in 26, 5 mm Sagital slices per brain
volume. Two sets of analyses were conducted: (1) modulation of acti-
vation by reward/risk, high reward/risk events vs. the low reward/risk
events; and (2) all monetary conditions (25/75, 50/50) vs. the control
condition. In addition to this voxel-based analysis, Region of Interest
(ROI) analysis was performed.

Results: The groups did not differ significantly with respect to age,
gender or behavioral performance on the task. In the fMRI contrasts
of monetary reward selection vs. control condition, normal volun-
teers activated anterior cingulate, ventral striatum and ventromedial
prefrontal cortex while the depressed subjects did not activate these
neuronal circuits. In the high reward/risk vs. low reward/risk con-
trast, controls activated anterior cingulate and ventral striatum
whereas depressed subjects failed to activate these regions.
Discussion: The observed brain activation patterns in normal con-
trols are particularly relevant for processing the various stages of deci-
sion-making, and include structures such as orbitofrontal cortex, an-
terior cingulate, ventral striatum, dorsolateral prefrontal cortex and
parietal cortex. Consistent with our findings, structural and func-
tional neuroimaging studies in adult depressed patients showed dys-
function within the prefrontal cortical and striatal systems that nor-
mally modulate limbic and brainstem structures involved in
mediating emotional behavior in the pathogenesis of depressive
symptoms.

61. Depression-Insulin Resistance Link
Natalie L Rasgon*, Margaret F Reynolds, Laurel N Zappert and
Heather A Kenna, M.A.

Psychiatry, Stanford School of Medicine, Stanford, CA, USA
Sponsor: Uriel Halbreich

Background: Elevated androgen levels have been associated with de-
pression in women, and women with hyperandrogenic syndromes
are at a considerable risk for mood disorders. Further, increased an-
drogen levels are associated with both insulin resistance (IR) and
obesity. Insulin is known to increase ovarian androgen production in
women with polycystic ovary syndrome (PCOS); while conversely,
androgens can cause IR in women. We previously reported a relation-
ship between mood and IR, as we found increased rates of depression
in women with PCOS. Hence we postulated that IR may link mood
and endocrine disorders.

Methods: We present data from our and others studies on the rela-
tionship between IR and mood in various clinical populations.
Results: 1) Prevalence of IR in patients with bipolar disorder In both
cross-sectional and longitudinal studies of reproductive function in
women with bipolar disorder (BD), we found that 57% and 80 % of
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subjects, respectively, exhibited IR, measured with the homeostasis
model assessment (HOMA) score>2.3, at baseline. In the longitudi-
nal study, 85% of subjects exhibited IR at two year follow-up. 2) The
prevalence of bipolar spectrum symptoms in patients with PCOS;
The prevalence of PCOS in the general population of reproductive-
aged women has been estimated to be between 4% and 7%, although
it could be as high as 11%. Klipstein and Goldberg recently found
that 28% of subjects diagnosed with PCOS also met Mood Disorders
Questionnaire criteria threshold criteria or had a previous diagnosis
for a bipolar spectrum illness. 3) The prevalence of IR in patients
with unipolar depression In 20 patients with untreated unipolar de-
pression, mean fasting plasma insulin levels were 27.42 and mean
fasting plasma glucose levels were 86.26. Additionally, mean HOMA
levels were 5.94 and average body mass index (BMI) was 26.69 for
subjects assessed. 4) The relationship between depression and PCOS.
In a study of 32 women diagnosed with PCOS, we found that 16
(50%) exhibited Center for Epidemiological Studies-Depression
Scale (CES-D) scores of greater or equal to 16, indicating depression.
Untreated depressed patients exhibited significantly higher BMI and
IR values than untreated nondepressed patients. Depression was also
associated with greater IR (P=0.02) and higher BMI (P=0.05).
Discussion: Women with unipolar depression and BD have higher
HOMA ratios as well as women with primary IR syndrome (e.g.
PCOS) have higher rates of depression. As a majority of women in all
studies were at least overweight, obesity and weight gain may under-
lie high rates of IR in depressed populations. The interrelationships
among IR, mood and BMI require further investigation, but pre-
sented findings suggest that IR may link disorders of mood and disor-
ders of reproduction.

62. Pediatric Bipolar Disorder and Face Processing: Neural and
Behavioral Deficits

Brendan A Rich*, Deborah T Vinton, Lisa Berghorst, Erin B
McClure, Daniel S Pine and Ellen Leibenluft

NIMH, NIH, Bethesda, MD, USA
Sponsor: Travel Awardee, ADAA, 2005

Background: Aberrant emotion-attention interactions may be cen-
tral to the emotional and behavioral dysregulation characteristic of
pediatric bipolar disorder (PBD). For example, studies have shown
that whereas PBD attentional functioning may be comparable to con-
trols in non-emotional conditions, in emotional environments, chil-
dren with PBD misallocate their attentional resources away from the
primary task and become distracted by frustration, resulting in emo-
tional and behavioral deficits. A related impairment characteristic of
PBD is difficulty identifying emotional facial expressions, which may
also reflect attentional deficits associated with emotional stimuli.
Limbic neural regions, specifically the amygdala, striatum, and or-
bitofrontal cortex (OFC), have been implicated in emotion-attention
interactions and face expression identification, and have also been
implicated in the pathophysiology of PBD. However, neural activa-
tion in PBD in response to facial expressions has yet to be examined.

Methods: Participants were 21 healthy controls and 22 children with
PBD (ages 8 to 17 years) equivalent in age, sex, and IQ. PBD subjects
had strictly defined DSM-IV bipolar disorder, including a history of
at least one episode (> 4 days) of hypo/mania including euphoric
mood. Participants viewed neutral, happy, fearful, and angry faces
while rating hostility and their own resulting fear (emotional rat-
ings), as well as nose width (a non-emotional rating). Rapid event-re-
lated fMRI BOLD signal on a 3T scanner and behavioral data (ratings
and reaction time) were collected.

Results: PBD subjects, compared to controls, rated neutral faces as
more hostile and fear-producing. These ratings were associated with
slower reaction times in PBD subjects. There were no behavioral dif-
ferences during the non-emotional ratings of neutral faces. Consis-
tent with behavioral results, fMRI contrasts found hyperactivation of
the amygdala, striatum (accumbens and putamen), and OFC in PBD
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subjects when conducting the emotional ratings of neutral faces, but
there were no group differences in neural activation during non-
emotional ratings. Differences in neural activation remained when
controlling for between-group behavioral differences. Neural over-
activation in the PBD sample did not differ based on mood state dur-
ing testing, comorbid anxiety or ADHD diagnoses, or the use of psy-
chotropic medications.

Discussion: Current results demonstrate the manner in which pertur-
bations in emotion-attention interactions impair functioning in chil-
dren with PBD. PBD children displayed behavioral and neurophysiolog-
ical deficits when viewing neutral facial expressions, but only when
subjects’ attention was directed toward an emotional aspect of the face.
Importantly, these negative interpretations of faces in PBD children were
associated with increased activation of key limbic structures- the amyg-
dala, striatum, and OFC. PBD neural deficits may reflect trait deficits
given that limbic hyperactivation appeared to be independent of various
demographic variables, including mood and medication status. Results
also indicate that social deficits characteristic of PBD may be secondary
to deficits in interpreting and responding to ambiguous or benign faces,
which themselves may be associated with neural hyperactivation. Results
implicate deficits in limbic brain regions in the pathophysiology of PBD.

63. Role of CRF2 Receptors in Maintenance and Recovery from
CRF1 Receptor-Induced Alterations in Defensive Startle
Victoria B Risbrough*, Sarah Coste, Mary Stenzel-Poore and
Mark Geyer

Dept. of Psychiatry, University of California, San Diego, La Jolla,
CA, USA

Sponsor: Travel Awardee, ADAA, 2005

Background: Patients suffering from panic disorder exhibit reduced
acoustic startle habituation and deficits in sensorimotor gating meas-
ured as prepulse inhibition (PPI) of acoustic startle. Individuals with
post-traumatic stress disorder also exhibit exaggerated startle respond-
ing and sensorimotor gating deficits. The pathophysiology underlying
these disorders is hypothesized to include dysregulation of Corti-
cotropin Releasing Factor (CRF). Studies in rodents demonstrate that
exogenous CRF administration or endogenous CRF release increases
startle responding and reduces PPI. CRF has two known receptors, CRF1
and CREF2. Recently we reported that CRF-induced deficits in PPI and
increases in startle are reversed by CRF1 selective antagonism or in mice
homozygous for CRF1 receptor gene deletion (CRF1 KO mice), indicat-
ing that activation of CRF1 reduces PPI while increasing startle. We also
reported that the CRF2 antagonist antisauvagine-30 potentiates CRF-
induced deficits in PPI while attenuating CRF-induced increases in star-
tle, indicating that CRF2 activation increases PPI and may act in concert
with CRF1 to increase startle. Based on these and other data we have de-
veloped a model of the respective roles of CRF receptors in defensive be-
havior during both acute and chronic CRF release. We suggest that CRF1
activation increasing defensive behaviors while CRF2 activation can
both maintain and initiate recovery of CRF1-initiated stress responding.
Methods: To test our model, we examined the effects of h/r-CRF (2
ug, 5 ul/ICV) administration on acoustic startle magnitude and PPI
in CRF2 KO mice over 5 hours.

Results: h/r-CRF administration significantly reduced PPI in wild-
type (WT) mice. In CRF2 KO mice, however, h/r-CRF-induced dis-
ruption of PPI was significantly greater as compared to WT mice.
Hence both pharmacological and genetic blockade of CRF2 functions
appears to significantly exacerbate CRF-induced disruptions of sen-
sorimotor gating. Intra-session startle habituation was also increased
in CRF2 KO mice, indicating a possible role for CRF2 in modulating
habituation of startle. CRF2 KO mice also exhibited a slightly longer
time-course of recovery from CREF effects on startle.

Discussion: These data support the hypothesis that CRF2 receptors
function to oppose CRF1 receptor-mediated effects on PPI, and
hence may act to recover normal sensorimotor gating after CRF1-
mediated disruptions. Additionally, the intriguing findings that CRF2
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plays a role in blocking startle habituation yet reduces the time to re-
covery of normal startle responding after CRF administration sup-
ports further testing of the maintenance and recovery model of CRF2
effects on CRF1-mediated stress responding. Overall, the present
findings provide further support for the heuristic value of our pro-
posed model in which CRF1 and CRF2 receptors have additive influ-
ences on initial phases of stress-induced defensive responses and yet
opposing influences on the subsequent recovery from or inhibition of
these responses. These studies were supported by NIH grants
DA02925, MH68133 and MH42228 as well as the Veteran’s adminis-
tration VISN 22 MIRECC. All studies were in accordance with the
NIH guidelines for the care and use of laboratory animals and were
approved by UCSD TIACUC.

64. Safety and Tolerability of the Selegiline Transdermal System 20
mg for Treatment of Major Depression
Donald S Robinson*, Bryan ] Campbell and Jay D Amsterdam

Worldwide Drug Development, Burlington, VT, USA

Background: The selegiline transdermal system (STS) is a monoamine
oxidase (MAQ) inhibitor with unique pharmacokinetic and pharmaco-
dynamic properties. Through avoidance of both first pass metabolism
and direct contact with gastrointestinal mucosa, STS provides concen-
trations of selegiline necessary for antidepressant activity while preserv-
ing intestinal MAO-A activity'. Previously reported controlled trials have
demonstrated the effectiveness of STS 20 mg (per 20 cm®)>’. Herein, we
review safety and tolerability data from short-term and long-term trials
of patients treated with STS 20 mg. All trials, with the exception of an ini-
tial trial, were conducted without dietary tyramine restrictions.
Methods: Data from 1,326 patients with major depressive disorder
(MDD) who received STS 20 mg were analyzed from available trials,
as reported to the Food and Drug Administration. Placebo-controlled
data were pooled for separate analyses (STS=534, placebo=535) to
compare adverse event (AE) incidences. Computerized algorithms
utilizing AE terms possibly indicative of untoward events associated
with oral MAO inhibitors (e.g., acute hypertensive reactions, ortho-
static symptoms, serotonin syndrome) were employed to search for
these clinical events in the database.

Results: No tyramine-induced hypertensive episodes occurred in STS-
treated patients, despite the lack of dietary tyramine restrictions. A com-
puter search of the STS database yielded no evidence of clinical events
that have been associated with oral MAO inhibitors (e.g., acute hyper-
tension, severe orthostasis, serotonin syndrome). In controlled trials,
75% of STS-treated patients and 71% of placebo-treated patients expe-
rienced AEs, most of which were mild or moderate in severity. Two AEs
with higher incidences compared with placebo were application site re-
actions (ASRs) (21.8% vs. 9.7%) and insomnia (8.6% vs. 4.9%). These
side effects infrequently led to premature discontinuation for STS-
treated patients: 3.5% for ASRs and 1% for insomnia in all trials. The in-
cidence of sexual dysfunction, weight gain, gastrointestinal disturbances
and orthostatic hypotension AEs was low and similar to placebo.
Discussion: Clinical experience in patients with major depression
treated with transdermal selegiline 20 mg without dietary restrictions
indicates that STS is a safe and well tolerated MAO inhibitor antide-
pressant. 'Mawhinney M, et al. J Pharm Pharmacol 2003;55:27-34.
“Bodkin JA, et al. Am J Psychiatry 2002;159:1869-1875. *Amsterdam
JD, et al. J Clin Psychiatry 2003;64:208-214.

65. Alterations in Human Amygdala Corticotropin-Releasing
Factor (CRF) Receptor Binding Associated with Psychiatric Illness
Patrick H Roseboom*, Dimitri E Grigoriadis, Susan K Sullivan, Ryan
J Herringa and Ned H Kalin

Psychiatry, University of Wisconsin Medical School, Madison, W1, USA
Sponsor: Ned Kalin

Background: Psychological stress participates in the etiology or
maintenance of psychiatric illness. The corticotropin-releasing factor



(CRF) system and the amygdala regulate many aspects of how the
body responds to stress, and alterations in the brain CRF system and
amygdala activity have been associated with depression and anxiety
disorders. The goal of the present study was to describe the distribu-
tion of the two known CRF receptors (CRF, and CRF,) in the human
amygdala and associated temporal cortical tissue obtained post-
mortem, and to see if CRF receptor levels were altered in psychiatric
illness.

Methods: In vitro autoradiography with ['*I]suavagine was used to
assess CRF receptor levels in amygdala (basal, lateral, and ventral ba-
solateral nucleus (vBLA)) and cortical (entorhinal and fusiform
gyrus) regions.

Results: In normal subjects (N=11-15), CRF, binding was highest in
the vBLA (503£54 pCi/mg). In addition, CRF, binding was higher
than CRF, in all regions except the entorhinal cortex. CRF, binding
showed a unique distribution with highest levels in the entorhinal
cortex (1054+148 pCi/mg), and dramatically lower levels in the adja-
cent fusiform gyrus (51%15 pCi/mg). There were no differences in
CRE receptor binding in tissue obtained from patients with schizo-
phrenia, bipolar disorder or major depression compared to normals
(N=9-15/group). Importantly, CRF, binding was lower in the vBLA
of suicides pooled from all diagnostic groups (33358 pCi/mg) com-
pared to normals (503254 pCi/mg; N=12/group), with a trend for a
decrease in the lateral amygdala. In the same analysis, there were no
changes in CRF, binding.

Discussion: This is the first characterization of CRF receptor binding
in the human amygdala and associated cortex, and the first demon-
stration of changes in human amygdala CRF receptor binding associ-
ated with psychiatric illness. Support contributed by The Stanley
Foundation, NIH grants MH40855 (NHK), MH65109 (RJH) and the
University of Wisconsin HealthEmotions Research Institute.

66. A “Pharmacological Stressor” Model of Anxiolysis in Monkeys:
Alprazolam Attenuation of the Behavioral and Physiological
Effects of Yohimbine

Melissa A Birkett, Donna M Platt, Stefan Tiefenbacher and James K
Rowlett*

New England Primate Research Center, Harvard Medical School,
Southborough, MA, USA

Background: The understanding of mechanisms underlying the ac-
tion of anxiolytic compounds may be facilitated by the development
of improved behavioral and physiological models using nonhuman
primates. One potential approach is based on the use of a “pharmaco-
logical stressor”, a compound that repeatedly induces stress responses
in both human and non-human primates. The 02-adrenoceptor an-
tagonist yohimbine has been shown to increase behavioral and physi-
ological markers of stress in squirrel monkeys as well as subjective
ratings of anxiety in humans. We explored the extent to which
yohimbine-induced markers of stress in monkeys can be attenuated
by a known anxiolytic compound (the benzodiazepine alprazolam).
Methods: Adult male squirrel monkeys were administered yohimbine
(0.03-0.56 mg/kg, i.m.) alone or combined with alprazolam (0.1-1.0
mg/kg, i.m.) or saline prior to a videotaped session in an observation
chamber. Following the session, salivary cortisol was determined in
awake, unrestrained monkeys as described previously (Am J Primatol
60: 69-75,2003). Videotapes were scored for the occurrence of self-di-
rected behaviors (grooming and scratching).

Results: Yohimbine alone induced a dose-dependent increase in
scratching, a behavioral marker of stress, but had no significant effect
on grooming. Yohimbine also induced a dose-dependent increase in
salivary cortisol. Pretreatment with alprazolam attenuated increases
in scratching and salivary cortisol levels induced by a maximally ef-
fective dose of yohimbine (0.56 mg/kg). Attenuation of both meas-
ures occurred with similar doses of alprazolam.

Discussion: These findings suggest that modulation of the effects of a
pharmacological stressor in monkeys may provide a useful approach
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for studying the anxiolytic effects of benzodiazepines and other com-
pounds. Supported by USPHS grants DA11792 and RR00168.

67. Adjunctive Topiramate Therapy in Patients Receiving a Mood
Stabilizer for Bipolar I Disorder: A Randomized, Placebo-
Controlled Trial

K.N. Roy Chengappa*, Lesley K Schwarzmann, Joseph F Hulihan,
Jim Xiang and Norman R Rosenthal

Psychiatry, Western Psychiatric Institute, Pittsburgh, PA, USA
Sponsor: Samuel Gershon

Background: To investigate the efficacy and safety of topiramate vs
placebo as adjunctive therapy for the outpatient management of
bipolar I disorder.

Methods: In this 12-week, randomized, double-blind, placebo-con-
trolled, parallel-group trial, adults experiencing a manic or mixed
episode with a Young Mania Rating Scale (YMRS) score of =18 while
on therapeutic levels of valproate or lithium received adjunctive topi-
ramate or placebo. Topiramate was titrated over 8 weeks to a dosage
range of 50-400 mg/day and was continued for 4 additional weeks.
Results: The average dose of topiramate after titration was 254.7
mg/day. The mean change in YMRS score from baseline was —10.1 £
8.65 (— 40.1%) in the topiramate group (n=143) and —9.6 £ 8.17 (-
40.2%) in the placebo group (n=144, P=.797). Greater than 50% re-
duction in YMRS was achieved by 39% of the topiramate group and
38% of the placebo group (P=.914). No significant treatment differ-
ences were observed for secondary efficacy measures. Compared with
adjunctive placebo, adjunctive topiramate did not worsen mania or
induce depression. Paresthesia, diarrhea, and anorexia were more
common in the topiramate group. The topiramate group achieved
greater reductions than the placebo group in body weight (=2.5 vs
+0.2 kg, P<.001) and body mass index (=0.84 vs +0.07 kg/m?
P<.001).

Discussion: In patients treated with lithium or valproate to stabilize
manic or mixed bipolar episodes, there was no difference in the re-
duction of YMRS scores between the topiramate and the placebo
group. Both groups showed declines of approximately 40%. Topira-
mate reduced body weight significantly relative to placebo, without
worsening depressive or manic symptoms compared with placebo.

68. Is the Association of PTSD and Poor Health Due to a Common
Familial or Genetic Factor?

Peter P Roy-Byrne*, Carolyn Noonan, Niloo Afari, Dedra Buchwald
and Jack Goldberg

Psychiatry, University of Washington, Seattle, WA, USA

Background: Evidence suggests that posttraumatic stress disorder
(PTSD) is associated with both objective and subjective indices of
poor health, but studies have typically used clinical samples with lim-
ited adjustment for confounders.

Methods: A community sample of 1852 twin pairs (University of
Washington Twin Registry) was assessed for symptoms of PTSD (Im-
pact of Events Scale) and self-reported global health status (a single 5-
level question from the SF-36). An ordinal logistic regression model
estimated odds ratios (ORs) for the association between the Impact
of Event Scale and health status. A within-pair analysis assessed con-
founding by familial and genetic factors and adjusted for the possible
confounding influence of age, sex, race, education and a self-reported
physician diagnosis of depression.

Results: The Impact of Events Scale was strongly and significantly as-
sociated with self-reported health. Twins with scores in the highest
quartile were nearly twice as likely to report poorer health than those
in the lowest quartile (OR = 1.8, 95% CI 1.5-2.2). This association re-
mained significant in the within-pairs analysis but was attenuated
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(OR = 1.3,95% CI 1.0-1.7). After further adjustment for sociodemo-
graphics and depression, the within-pair analysis was no longer sig-
nificant (Ptrend <0.17). When the analysis was done separately by zy-
gosity, evidence of differential effects in monozygotic or dizygotic
pairs were not observed.

Discussion: These findings suggest that the association of PTSD with
poor health is, in part, due to familial confounding as well as sociode-
mographic factors. Little evidence was found of confounding by ge-
netic factors. Our findings have public health implications for inter-
vention and prevention efforts that address the poor health of
patients with PTSD.

69. Blockade of Angiotensin IT AT1 Receptors Decreases Anxiety
and Prevents the Isolation Stress-Induced Decrease in Cortical
CRF1 Receptors and Benzodiazepine Binding

Juan M Saavedra*

Section on Pharmacology, NIMH, Bethesda, MD, USA
Sponsor: Dennis Murphy

Background: Angiotensin II contributes to regulate the sympathetic
and neuroendocrine systems and is an important stress hormone.
During stress there is an activation of the brain and peripheral An-
giotensin II systems, linked to the central and peripheral sympathetic
activation. The well-known physiological actions of Ang II, including
its role in the regulation of CRF secretion, are dependent on AT re-
ceptor stimulation. Blockade of central AT1 receptors prevents the
hormonal and sympathoadrenal response to isolation stress. We
asked the question whether or not AT1 receptor blockade modifies
the response of higher regulatory centers during isolation, and we
studied the effects of AT1 receptor antagonism on cortical CRF recep-
tors and benzodiazepine binding.

Methods: The central and peripheral AT1 receptor antagonist can-
desartan was administered subcutaneously to Wistar Hannover rats
at a dose of 1 0.5 mg/kg/day for two weeks, and the animals were iso-
lated in metabolic cages for twenty four hours before sacrifice. CRF
receptors and benzodiazepine binding were measured by quantitative
autoradiography. In another experiment, rats were studied in the ele-
vated plus-maze to determine anxiety-related behavior.

Results: Isolation stress decreased the number of CRF1 receptors and
the benzodiazepine binding in the rat cortex. Pretreatment with the
AT1 receptor antagonist completely prevented these changes. Can-
desartan treatment also increased the percent of time spent in the
open arms of the plus-maze.

Discussion: Our results indicate that central antagonism of AT1 re-
ceptors prevents the alterations in CRF and benzodiazepine binding
which occur during isolation stress. In addition, candesartan is anxi-
olytic. Our results implicate a modulation of cortical CRF1 receptors
and the GABAA complex as molecular mechanisms responsible for
the anti-anxiety effect of centrally-acting AT1 receptor antagonists.
AT1 receptor antagonists may be useful in the treatment of stress-re-
lated disorders and anxiety.

70. Antimanic Response to Aripiprazole with High vs. Low
Agitation

Gary Sachs¥, Jerrold Rosenbaum, Joseph Pultz, Andrei Pikalov,
Christopher Breeder, Dusan Kostic and David Crandall

Psychiatry, Harvard Medical School, Boston, MA, USA
Sponsor: Jerrold Rosenbaum

Background: Agitation is commonly associated with mania and is
often a determinant of hospitalization. An analysis was carried out to
compare the antimanic effects of aripiprazole, an atypical antipsy-
chotic with low sedation effects, and placebo in acutely manic bipolar I
disorder patients that were demonstrating either high or low agitation.
Methods: Data were pooled from two clinical trials of subjects diag-
nosed with acute manic or mixed episodes (bipolar I disorder) and
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randomized to either 30-15 mg/d aripiprazole (n = 259) or placebo
(n = 253). The duration of both trials was three weeks. For this analy-
sis, patients were sub-divided into two groups with either high or low
agitation. High agitation was defined as a baseline PANSS Excited
Component (PEC) score of > 14 and a score of > 4 on a least one PEC
item (excitement, hostility, tension, uncooperative, poor impulse
control). Dependent measures were change in the Young Mania Rat-
ing Scale (YMRS) total score, change in the Clinical Global Impres-
sions-Bipolar (CGI-BP) mania score, and the PEC total score. Treat-
ment differences (aripiprazole vs. placebo) were evaluated within the
high and low agitation groups for each dependent measure. Because
high agitation patients had significantly worse baseline symptoms,
analyses adjusting for baseline YMRS, CGI-BP, and PEC scores were
also performed.

Results: In both the high and low agitation groups, aripiprazole-
treated patients showed significant decreases on the YMRS and sig-
nificant improvement on the CGI-BP compared to patients on
placebo at endpoint (mean difference: YMRS ARI high vs. PLA high =
-6.7, ARI low vs. PLA low = -4.2; CGI-BP ART high vs. PLA high = -
0.8, ARI low vs. PLA low = -0.6; p < 0.05 for all). After adjusting for
baseline YMRS and CGI-BP scores, aripiprazole-treated patients in
both the high and low agitation groups showed significant improve-
ments compared to placebo-treated patients in either group at end-
point (p =0.0016) Additionally, in the high agitation group, aripipra-
zole-treated patients showed significant decreases in the PEC score
compared to placebo-treated patients at endpoint (mean difference:
PEC ARI high vs. PLA high = -2.6, p < 0.05; ARI low vs. PLA low = -
1.3, p > 0.05, ns). After adjusting for baseline PEC score, patients on
aripiprazole in the low agitation group showed significant PEC de-
creases compared to placebo patients (p = 0.0145).

Discussion: Acutely manic bipolar I disorder patients with a high
level of agitation showed significant improvements in manic and agi-
tation symptoms, as well as overall clinical impression, when treated
with aripiprazole compared to placebo. Patients with low agitation
also benefited from aripiprazole, although the effects on agitation
symptoms were evident only after controlling for the baseline agita-
tion level. The findings demonstrated that aripiprazole is an effective
antimanic treatment for patients with bipolar 1 disorder (manic or
mixed), regardless of agitation status at baseline.

71. Paroxetine Treatment of Compulsive Hoarding
Sanjaya Saxena*, Arthur L Brody, Karron M Maidment and Lewis
R Baxter

Psychiatry and Biobehavioral Sciences, Semel Institute for
Neuroscience and Human Behavior, David Geffen School of
Medicine at UCLA, Los Angeles, CA, USA

Background: Compulsive hoarding, found in many patients with ob-
sessive-compulsive disorder (OCD), has been associated with poor
response to serotonin reuptake inhibitor (SRI) medications in some,
but not all, prior reports. However, no prior study has quantitatively
measured response to standardized pharmacotherapy in compulsive
hoarders. We sought to determine prospectively whether compulsive
hoarders would respond as well as non-hoarding OCD patients to the
SRI paroxetine, and whether they would have different rates of study
dropout.

Methods: 79 patients with OCD (32 patients with the compulsive
hoarding syndrome and 47 patients with OCD who did not report
hoarding as a prominent symptom) were treated openly with paroxe-
tine (mean dose 41.5 +/- 12.7 mg/day; mean duration 76.2 +/- 26.3
days) according to a standardized protocol. All subjects were free of
psychotropic medication for at least 4 weeks prior to study entry. No
psychotherapy or psychotropic medications except paroxetine were
allowed during the study period. Subjects were assessed before and
after treatment with the Yale-Brown Obsessive-Compulsive Scale (Y-
BOCS), Hamilton Depression Rating Scale (HDRS), Hamilton Anxi-
ety Scale (Ham-A), Global Assessment Scale (GAS), and Clinical



Global Impression/Improvement (CGI) scale. “Response” to treat-
ment was defined as a > 35% drop in Y-BOCS score and a CGI rating
of “much improved” or “very much improved.” For a subset of 25 pa-
tients, the severity of compulsive hoarding symptoms was quantified
before and after treatment, using the UCLA Hoarding Severity Scale
(UHSS).

Results: Mean pre-treatment Y-BOCS, HDRS, Ham-A, and GAS
scores were nearly identical in the two groups. There was no signifi-
cant difference between groups in paroxetine dose or duration. The
proportion of patients who completed treatment in each group was
very similar (78% of hoarders vs. 85% of non-hoarding OCD pa-
tients). Both compulsive hoarders and non-hoarding OCD patients
improved substantially with treatment, with nearly identical changes
in Y-BOCS, HDRS, Ham-A, and GAS scores. Each group showed a
mean 23% decrease in Y-BOCS scores with treatment. There were no
significant differences between groups in the proportion of patients
who met criteria for response to treatment. In the subset of patients
in whom hoarding severity was assessed before and after treatment,
UHSS scores decreased 26%.

Discussion: Compulsive hoarders responded equally as well to parox-
etine treatment as non-hoarding OCD patients. Hoarding symptoms
improved as much as other OCD symptoms. These results are consis-
tent with several previous studies that found no association between
hoarding and poor response to pharmacotherapy and suggest that SRI
medications may be as effective for compulsive hoarders as for non-
hoarding OCD patients. Placebo-controlled trials of SRI medications
for the compulsive hoarding syndrome are now warranted.

72. The Nucleus Accumbens as Target for Deep Brain Stimulation
for Treatment Refractory Depression
Thomas E Schlaepfer*, Doris Lenartz, Caroline Frick and Volker Sturm

Department of Psychiatry and Psychotherapy, University Hospital,
Bonn, Germany

Background: Recently, the results of deep brain stimulation (DBS)
close to the subgenual cingulate region cg25 (Brodmann area 25) in
six patients with refractory major depressive disorder were reported
by Mayberg and colleagues (1). The authors chose this target on the
basis of their previous findings that this region is implicated in acute
stimulus-induced sadness, is metabolically overactive in treatment-
resistant depression, and that clinical improvement after pharma-
cotherapy, psychotherapy, or limbic leucotomy is correlated with de-
creases in its metabolic activity. After 2 months of stimulation, five
patients responded; four maintained a response after 6 months. The
main focus of studies on the underlying neurobiology of major de-
pression has focused on the description of biological differences be-
tween patients and healthy subjects such as alterations of monoamin-
ergic or endocrine systems. The relative importance of the various
biological changes has not been elucidated, correlation with specific
symptoms of the disease has rarely been attempted (2).

Methods: A core symptom of major depression is anhedonia (decreased
drive and reward for pleasurable activities), anxiety, and reduced motiva-
tion. The brain reward system consists of the neural pathways involved in
eliciting rewarding experiences in animals and humans. Its structures, the
striatum (particularly the ventral striatum or nucleus accumbens (NAcc)
and amygdala, are important in emotional memory, and could as a result
mediate those symptoms (3). This makes the NAcc another particularly
interesting stimulation site for DBS in patients suffering from intractable
major depressions. We report on first results of unilateral stimulation of
the NAcc in one patient; data of four more patients will be presented in
the poster. This patient was in an episode of very treatment refractory de-
pression for 7 years, he suffered from comorbid obsessive-compulsive
and other anxiety symptoms.

Results: No symptoms of hypomania, anxiety or other psychiatric
symptoms were observed in the first ten days after initiation of
chronic stimulation with 2 volts at 130Hz. Clinically his motiva-
tion and drive improved drastically immediately after stimulation,
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his mood within hours. Scores of the Profile of Mood State
(POMS) were immediately before stimulation (B) and 15 minutes
after stimulation (A) for sadness/anxiety 13 (B) 8 (A): thirst for ac-
tion: 4 (B) 7 (A). HRSD28 ratings were 36 at baseline (B), 33 after
implantation without stimulation (I), 3 one day after stimulation,
5 three days after stimulation and 18 after seven days of stimula-
tion (S). Corresponding scores for the BDI were: 31 (B), 23 (I) and
16 (S).

Discussion: DB Stimulation of the NAcc seems to be another hy-
pothesis guided putative approach in influencing depressive sympto-
matology in extremely refractory patients. It might well be that the
symptoms of anhedonia and decreased drive respond to such an in-
tervention. 1. Mayberg HS, Lozano AM, Voon V, et al. Deep brain
stimulation  for treatment-resistant depression. Neuron
2005;45(5):651-60. 2. Naranjo CA, Tremblay LK, Busto UE. The role
of the brain reward system in depression. Progress in Neuro-Psy-
chopharmacology & Biological Psychiatry 2001;25(4):781-823. 3.
Nestler EJ, Barrot M, DiLeone R]J, Eisch AJ, Gold SJ, Monteggia LM.
Neurobiology of depression. Neuron 2002;34(1):13-25.

73. Time Course of Depressive Symptomatology During Vagus
Nerve Stimulation: Comparisons of US and European Results
Caroline Frick, Stephen Brannan, Mustafa Hasdemir, Zeno Stanga,
Markus Kosel, Hans-Ulrich Fisch and Thomas E Schlaepfer*

Department of Psychiatry and Psychotherapy, University Hospital,
Bonn, Germany

Background: An uncontrolled study of Vagus Nerve Stimulation in
treatment-resistant depressive (TRD) patients in the US demonstrated
positive acute (3 months) and promising long-term (12 months) re-
sults 1,2. A nearly identical study is underway in Europe; results of this
study (EU) have been reported and compared to the results of the US
study 3. Time course of depressive symptoms under VNS-therapy in
both studies are reported and compared for the first year.

Methods: Patients with chronic or recurrent depression in a treat-
ment-resistant, non-psychotic major depressive episode were fol-
lowed over one year after being implanted with the VNS system. A
priori definitions were used to define response (>50% reduction in
baseline HRSD28 score) and remission (HRSD28 score <10).
Results: Until 06/05, the one-year follow-up data for 29 of the 56 total
included patients in the European sample was available. The response
rates of this study are compared to the US study at study 19(59%)
meet criteria for response and 11 (34%) the one for remission at one
year. This compares favorably with results from the US study, which
showed 45% response and 27% remission at one year. The time to re-
sponse was in longer in the US sample: 50% of the patients responded
to VNS treatment after 7 months while in the European sample 50%
of the patients responded to VNS treatment after 5 months. The
group of responders increased steadily from one study visit to the
other in both samples while patients in the European sample relapsed
less often than in the US sample.

Discussion: As in the US sample, VNS is efficacious in a surprising
number of TRD patients in the EU study. The benefit occurs in an in-
creasing number of patients over time. Results of the EU study are
somewhat better; this might be due to higher median output current
settings and shorter depressive episode duration than in the US study.
Differences between the US and EU studies were not only seen in the
rate of response, but the response of patients in the EU sample was
more sustained. 1. Rush AJ, George MS, Sackeim HA, et al. Vagus
nerve stimulation (VNS) for treatment-resistant depression: A multi-
center study. Biological Psychiatry 2000;47:276-286. 2. Marangell LB,
Rush AJ, George MS, et al. Vagus nerve stimulation (VNS) for major
depressive episodes: One year outcomes. Biological Psychiatry
2002;51:280-287. 3. Schlaepfer T, Brannan S, Frick C, et al. Response
and remission after one year of vagus nerve stimulation - Compari-
son of US and European results. Biological Psychiatry
2005;57(85):94S-958.

ACNP 2005 Annual Meeting



g

5238

74. Prospective Study of Plasma Stress Hormones in PTSD
Arieh Y Shalev*, Ronen Segman, Roger K Pitman, Yair Bannet and
Rachel Yehuda

Psychiatry, Hadassah University Hospital, Jerusalem, Israel

Background: Theory predicts an association between the occurrence
of post-traumatic stress disorder (PTSD) and the neuro-endocrine
responses to the triggering event. Alternatively, an HPA axis abnor-
mality in PTSD may develop with time.

Methods: We examined plasma levels of cortisol, ACTH and norepi-
nephrine (NE) in 93 male and 70 female non-injured survivors of
traumatic events (123 road traffic accidents, 22 terrorist attacks and
11 others) upon admission to an emergency room (ER; 3.12+1.42
hours after a traumatic event) as well one week, one month and four
months later (morning levels).

Results: At four months, 35 survivors (17 males and 18 females) had
PTSD (the PTSD group) and 128 did not (the non-PTSD group). The
study groups had similar age, weight, height and mean ER arrival
time. The PTSD group showed higher mean levels of PTSD, anxiety
and depression symptoms at all time points. The study groups had
similar levels of plasma cortisol, ACTH, and NE at all time points (for
non-PTSD vs. PTSD respectively: ER levels: cortisol 13.6£5.8 vs.
13.818.2; ACTH 22.1£18.7 vs. 20.6£11.8; NE 318.6£146.1 vs.
272.2+130.2; One week levels: cortisol 12.7£5.0 vs. 12.7+5.7; ACTH
24.5%16.5 vs. 21.6+15.8; NE 294.2+133.5 vs. 271.0£132.6. One month
levels: cortisol 12.146.2 vs. 13.246.2. Four month levels: cortisol
12.0£5.3 vs. 10.7£3.9; ACTH 25.8+15.1 vs. 22.5t 10.8; NE
310.4+143.8 vs. 294.0.1£157.0). An analysis by gender revealed lower
four months cortisol in males with PTSD (9.5%3.0 in PTSD vs.
(11.9£4.3 in non-PTSD; t([df=86] = 2.08, p.<0.05) but not in females.
Repeated measure ANOVA for morning cortisol showed significant
Gender (P.<0.02) and Gender by Diagnosis (p.< 0.04) interaction.
Discussion: Early endocrine measures are poor risk indicators of
PTSD. Time dependent sensitization of the HPA axis might occur in
men who develop PTSD.

75. Risperidone vs. Bupropion Combined with SSRIs in Treatment
Resistant Unipolar Major Depression
Richard C Shelton*, Stephanie Addington and Vatsal Thakkar

Psychiatry, Vanderbilt University, Nashville, TN, USA

Background: Treatment resistant unipolar major depression (MDD)
is a common condition. Prior research suggests that augmentation or
combination strategies can be effective. One such strategy has been to
combine selective serotonin reuptake inhibitors (SSRIs) with atypical
antipsychotics. To date, augmenting effects have been shown to occur
with olanzapine and ziprasidone. To determine whether this is a class
effect, we compared risperidone (RIS) vs. bupropion SR (BUP) com-
bination with SSRIs.

Methods: Patients with MDD (n=16, 13 females, mean age 40.8,
SD=10.1) who had previously failed two antidepressants including
an SSRI, were randomly assigned to treatment with BUP or RIS (ini-
tial doses 150 and 1.0 mg./day respectively) combined with an SSRI.
Doses were then titrated to 300 (BUP) or 3 mg./day (RIS) as toler-
ated. Outcome measures included the 17-item Hamilton Rating Scale
for Depression (HAM-D17) and the Montgomery Asberg Depres-
sion Rating Scale (MADRS). Visits occurred at baseline and weeks 1,
2,4, and 6.

Results: Mean maximum dose was 2.47 (SD=0.82) for RIS and
293.75 (SD=67.81) for BUP. One patient dropped out of the RIS
group after week 4, none with BUP. There were no significant differ-
ences between groups on baseline to endpoint change with any out-
come measure. Mean change from baseline to endpoint for the
HAM-D17 was 7.4 (SD=6.7) for RIS and 5.6 (SD=7.4) for BUP, yield-
ing effect sizes of 1.72 and 1.02 respectively. Change on MADRS was
9.4 (SD=12.4) for RIS and 8.1 (SD=8.9) for BUP, yielding effect sizes
of 1.21 and 1.31 respectively. However, RIS produced a more robust
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effect at the end of week 1; change in HAM-D, baseline to week 1:
RIS=6.8 (SD=5.7), BUP =1.3 (SD=3.8) (t=2.62, df=14, p=0.04); ef-
fect sizes: RIS=1.88, BUP=0.52. At week 1, mean HAM-D17 scores
were 12.6 (SD=4.8) for RIS and 17.1 (SD=3.8) for BUP.

Discussion: Both RIS and BUP are effective combination strategies
with SSRIs, but BUP produced a more rapid response. With RIS,
treatment week 1 and endpoint scores were equivalent.

76. Effects of Chronic Prednisone Therapy on Mood and Memory:
A Follow-Up Study

E. Sherwood Brown*, Elizabeth Vera, Alan B Frol, Dixie ] Woolston
and Brandy Johnson

Psychiatry, University of Texas Southwestern Medical Center at
Dallas, Dallas, TX, USA

Background: Our group previously reported greater depressive symptom
severity, poorer memory and smaller hippocampal volumes in patients re-
ceiving long-term prednisone therapy than in controls with minimal
prednisone exposure (Brown et al., Biological Psychiatry 55:538-
545;2004). In this report, these patients and controls and those from a sim-
ilar study (Brown et al., Psychosomatics 44;204-208;2003) were assessed a
mean of 4 years after the first assessment to determine if mood and cogni-
tion remained stable over time or showed further decline.

Methods: A total of 13 participants (7 prednisone-treated patients and 6
controls) were identified and reassessed with the Brief Psychiatric Rating
Scale (BPRS), Hamilton Rating Scale for Depression (HRSD), Young
Mania Rating Scale (YMRS), Rey Auditory Verbal Learning Test (RAVLT)
and Stroop Color Word Test. Follow-up MRIs for hippocampal volume
analysis were available for two prednisone-treated participants and hip-
pocampal volumes were assessed using the same methods and rater as in
the original report. Cognitive data are reported as normative t-scores.
Results: Of the 13 participants, 6 were on long-term prednisone ther-
apy at baseline and remained on prednisone at follow-up, with 2 at the
same dose, 3 at a reduced dose and 1 at a higher dose. One participant
on prednisone at baseline discontinued prednisone 12 months prior
to follow-up. Assessment scores in both groups remained fairly stable
over time although HRSD scores increased in the prednisone-treated
group from a mean of 7.6+6.6 to 14.0+9.2 (p </= 0.05). Patients on
prednisone had significantly (p</= 0.05) lower scores on RAVLT total
words recalled (47.4+9.9 vs 59.4+7.2); higher scores on the BPRS
(28.8+7.6 vs 21.0+2.0), and HRSD (14.049.2 vs 5.3+1.5); a trend
(p>/=0.1) on the Stroop (43.1+6.8 vs 52.6+9.7); but no significant
difference on the RAVLT delayed (49.7+11.2 vs 58.6+7.9). The partici-
pant who discontinued prednisone showed decreases on the BPRS (33
to 31), HRSD (19 to 12), and YMRS (5 to 1), and improvement on the
Stroop (39 to 54), and RAVLT delayed (39 to 49) from original assess-
ment to reassessment. We had follow-up MRIs for 2 participants both
taking 10 mg/day of prednisone at baseline and follow-up. One had a
right hippocampal volume change of -8.5% and a left hippocampal
volume change of +12.1%. The other had a right hippocampal volume
change of -13.8% and a left volume of change of -3.5%.

Discussion: Depressive symptoms remained higher and, in general
RAVLT and Stroop scores lower, than in controls. Although prelimi-
nary in nature, our findings suggest that months or years of pred-
nisone exposure is associated with changes in mood, memory and hip-
pocampal volume that appear to remain stable over time. We did not
find strong evidence of an ongoing neurodegenerative process second-
ary to the prednisone therapy. Supported by NIH grant MHO01725.

77. Effect of Two Prednisone Exposures on Mood and
Declarative Memory
E. Sherwood Brown*, Laura Beard and Alan B Frol

Psychiatry, University of Texas Southwestern Medical Center at
Dallas, Dallas, TX, USA

Background: Corticosteroids are associated with mood changes and
declarative memory impairment. The magnitude of mood change in



patients receiving prednisone has been associated with previous life-
time corticosteroid exposure, consistent with a sensitization or kin-
dling process whereby greater effects are observed with repeated ex-
posure. The effect of multiple corticosteroid exposures has not been
previously examined prospectively. In this study, steroid-naive pa-
tients were given two brief prednisone exposures.

Methods: Thirty volunteers received (in random order) two 3-day ex-
posures of prednisone(PRED) (60 mg/day) and one of identical placebo
(PBO), with 11-day washouts (WO) between each medication expo-
sure. Declarative memory was repeatedly assessed with the Rey Audi-
tory Verbal Learning Test (RAVLT), and mood with the 21-item Hamil-
ton Rating Scale for Depression, Young Mania Rating Scale and Internal
State Scale before and after each 3-day prednisone/placebo exposure.
Results: A significant decrease in aspects of RAVLT performance was
observed after the first prednisone exposure. The decline in RAVLT per-
formance was significantly smaller after the second as compared to the
initial prednisone exposure. No significant mood changes were found.
Discussion: A second prednisone exposure was associated with an at-
tenuated declarative memory effect. These data suggest tolerance or
habituation, rather than sensitization, to prednisone effects on de-
clarative memory during a second exposure. Supported by the Stan-
ley Medical Research Institute.

78. In Vivo Effects of Lithium on Synaptic Plasticity and Levels of
BDNF and Phospho-CREB in Hippocampus
Seong Shim*, Michael Hammonds and Joseph Calabrese

Dept. of Psychiatry, Case Western Reserve University, cleveland,
OH, USA

Sponsor: Joseph Calabrese

Background: Molecular biological studies have shown that lithium ex-
posure upregulates brain-derived neurotrophic factor (BDNF) and cyclic
adenosine monophosphate response element-binding protein (CREB).
Since BDNF and CREB play important roles in synaptic plasticity, it has
been suggested that lithium may increase synaptic plasticity. However, the
effects of lithium on synaptic plasticity have never been fully examined.
This study examined the effects of lithium exposure on functional and
morphological synaptic plasticity and correlate these findings with the ef-
fects of lithium exposure on the levels of BDNF and phospho-CREB the
in the dentate gyrus (DG) and the area CA1 of the hippocampus.

Methods: LiCl at 1 mEq/kg/day (experimental group) or PBS vehicle
(control group) was injected (IP) into male Sprague-Dawley rats (250-
350 g) for 14 days. For functional synaptic plasticity, animals were de-
capitated, and hippocampal slices were prepared in a submerged-type
chamber oxygenated with artificial cerebrospinal fluid (aCSF). The
input and output (I/O) function and long-term potentiation (LTP) of
field excitatory postsynaptic potentials (fEPSPs) were determined in
the DG and the area CAl. For morphological synaptic plasticity, ani-
mals were decapitated and the brains were prepared for Golgi staining.
After the staining, a Sholl analysis was performed to examine the den-
sity of dendrites and dendritc spines of the principle neurons in the
DG and the area CA1. For the levels of BDNF and phospho-CREB, the
brains were prepared for ELISA of BDNF and phospho-CREB.

Results: At 14 days, ImEq lithium significantly increased both the I/O
function and the LTP of fEPSPs in DG. This treatment also signifi-
cantly increased the LTP of fEPSPs in the area CA1. At 14 days, ImEq
lithium significantly reduced the density of dendritic branches in the
outer one-half of the dendritic trees of the granule cells in DG. This
treatment also significantly reduced the density of dendritic branches
in the outer 2/3 of basal dendritic trees of the CAl pyramidal neu-
rons. This treatment did not change the total density of dendritic
spines, but reduced the density of the N subtype of spines in this re-
gion. At 14 days, 1 mEq lithium did not significantly alter the level of
BDNE, but showed a tendency to increase the level of p-CREB in the
DG and area CALl. These results suggest that sub-chronic exposure to
lithium increased synaptic transmission and LTP in the hippocam-
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pus. These increases may not be associated with morphological
changes in dendrites and spines of the principle hippocampal neu-
rons nor the levels of BDNF and p-CREB in the DG and the area CAl.
Discussion: A neuroplastic theory largely based on molecular biolog-
ical data proposes that lithium may increase synaptic plasticity, and
an increase in the production of BDNF and p-CREB may be involved
in this lithium-induced actions on synaptic plasticity. This study
demonstrates that lithium treatment upregulates functional synaptic
plasticity such as an increase in synaptic transmission and functional
synaptic plasticity. These changes in synaptic plasticity could be me-
diated by molecular mechanisms other than those mediated by
BDNF and CREB. This study suggests a caution that negative changes
in morphological synaptic plasticity such as the atrophy of dendrites
or dendritic spines do not always indicate impairment in synaptic ac-
tivity or functional synaptic plasticity in the brain.

79. Efficacy and Tolerability of Low Doses of Paroxetine CR in
Elderly Outpatients with Major Depression

Ram K Shrivastava*, Saraswatiben P Shrivastava, Johanna Landinez,
Cornelius D Pitts, Desiree M Schaefer, Alan Lipschitz and Malini
Iyengar

Eastside Comprehensive Medical Center, New York, NY, USA
Sponsor: Russell Poland

Background: Late-onset depression is recognized as a significant
public health concern, particularly in the face of an aging population.
There have been very few studies reported in the literature assessing
the efficacy and safety of SSRI’s in elderly depressed patients. Due to a
high placebo response in this population only few of these studies
were able to demonstrate antidepressant efficacy. Dose response effect
is typically assessed by administering fixed doses of the test drug in
multiple study arms. To our knowledge this is the first clinical study
to report the efficacy and safety profile of low fixed doses of SSRI in
the elderly depressed population. The aim of this study is to evaluate
the efficacy and safety of two different doses of Paroxetine CR in the
treatment of elderly patients with major depression disorder.
Methods: 528 outpatients with major depression disorder (age 60-91;
mean 67) with a Hamilton depression score or > 18 (HAM-D 17
item) were randomly assigned to 10 weeks of fixed doses of Paroxe-
tine CR 12.5 mg or 25 mg or placebo. The primary efficacy variable
was HAM-D total score mean change from baseline to end point.
Results: Baseline-endpoint change for drug vs placebo demonstrated ef-
ficacy for both Paroxetine 12.5mg (-1.8;{95% C.I.-3.41,-0.19]; p=0.029)
and 25mg (-3.3; [95% C.I. -4.84 -1.68]; p = <0.001) as measured by the
primary variable (HAM-D [LOCF]). Remission rates (HAM-D total
score < 7 at endpoint) were 33% for Paroxetine CR 12.5mg (p = 0.280)
and 41% for Paroxetine CR 25 mg (p = 0.008) relative to placebo (28%).
Efficacy was demonstrated for Paroxetine CR 12.5 mg and 25 mg by the
LOCEF CGI-S and the HAM-D depressed mood item. Both active treat-
ment groups had a low incidence of AEs. There was a low incidence of
withdrawals due to AEs (12.5 mg = 6%; 25 mg = 8%; placebo = 7%).
Discussion: These data confirm the effectiveness of Paroxetine CR in
late-life depression and underscore the utility of 12.5mg and 25mg
regimens in this population. Because the data suggest a dose-response
effect, patients who initiate treatment at 12.5mg daily without re-
sponse, may progress to 25mg daily while retaining a favorable safety
profile.

80. Efficacy of Ziprasidone in Dysphoric Mania: Pooled Analysis of
2 Double-Blind Studies
Stephen M Stahl*, Illise Lombardo, Antony Loebel and Francine Mandel

Psychiatry, University of California San Diego, San Diego, CA, USA

Background: Dysphoric mania is defined as a manic episode that in-
cludes symptoms of depression and irritability but which does not
satisfy full criteria for a major depressive eipsode.(1) Nonetheless
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these patients have clinically relevant depressive symptoms, and may
be at an elevated risk for suicide, making effective treatment impera-
tive. Ziprasidone has demonstrated efficacy in bipolar manic patients
including those with mixed mania; therefore, it is of interest to deter-
mine whether monotherapy with ziprasidone is effective in the sub-
population of patients with dysphoric mania.

Methods: To evaluate the potential efficacy of ziprasidone in treating
patients with dysphoric mania, data were pooled from 2 similarly de-
signed, randomized, double-blind, 3 week placebo-controlled bipolar
mania trials. (2,3) Dysphoric mania was defined as a score of >2 on
>2 of the following items of the SADS-C: 1-6, 16, and 20 (extracted
HAM-D). Change in depressive symptoms were measured by the
HAM-D on days 2,4,7,14, and 21 and evaluated by an MMRM analy-
sis (fixed effects for treatment and protocol and random effects for
visit and subject). Additional assessments included changes in MRS,
CGI, PANSS, and GAE.

Results: HAM-D for ziprasidone was significantly superior to
placebo at all visits starting on day 4 (P=0.026). Mean change from
baseline to 21-day endpoint was -4.2 (SEMO.7) for the ziprasidone
group vs. -2.1 (SEM 1.0) for the placebo group (P = 0.027).
Discussion: This analysis of pooled data from 2 randomized, double-
blind, placebo-controlled studies demonstrated thawt treatment with
ziprasidone monotherapy significantly improved depressive symp-
toms, assessed by the extracted HAM-D, in patients with dysphoric
mania. Response to ziprasidoe was rapid (onset by day 4) and susta-
nined through 3 weeks.

81. A Single-Blind Prospective Study of Quetiapine for the
Treatment of Mood Disorders in Adolescents Who Are at High
Risk for Developing Bipolar Disorder

Stephen M Strakowski*, Melissa P DelBello, Robert Kowatch, Rachel
Whitsel and Cal Adler

Psychiatry, University of Cincinnati, Cincinnati, OH, USA

Background: Offspring of bipolar parents have an elevated risk for de-
veloping bipolar disorder. Since the clinical manifestations of bipolar
disorder often begin early in life and may worsen with age, it is impera-
tive that this illness is recognized and treated as early as possible. Bipolar
disorder may have a number of prodromal or early onset manifestations,
including cyclothymia, depression, and subsyndromal symptoms of
mania. Controlled investigations of atypical antipsychotics suggest that
they are effective and well tolerated for the treatment of mania and de-
pression in adults with bipolar disorder. Quetiapine is effective as ad-
junctive treatment and monotherapy for adolescent mania. Although
there are several studies suggesting that divalproex may be effective for
the treatment of mood symptoms in children at familial risk for develop-
ing bipolar disorder, to our knowledge, there have been no studies exam-
ining the use of atypical antipsychotics for the treatment of mood syn-
dromes in adolescents at familial risk for developing bipolar disorder.
The objective of this study was to determine the effectiveness and tolera-
bility of quetiapine for the treatment of mood disorders other than bipo-
lar I disorder in adolescents with at least one parent with bipolar disor-
der.

Methods: Twenty adolescents (ages 12-18 years) with a parent with
bipolar I disorder and diagnosed with a mood disorder other than
bipolar I disorder (dysthymia, major depressive disorder, depressive
disorder not otherwise specified, cyclothymia, bipolar IT disorder, or
bipolar disorder not otherwise specified) participated in a 84-day sin-
gle-blind (rater-blind) study of quetiapine (300-600 mg/d). Patients
were included if their baseline Young Mania Rating Scale (YMRS)
score was > 12 or Childhood Depression Rating Scale (CDRS) scores
were > 28. Effectiveness and tolerability assessments were performed
on Days 0, 7, 14, 21, 28, 42, 56, 70, and 84 or endpoint. Primary effi-
cacy measures were change from baseline to endpoint in YMRS and
CDRS scores. Tolerability measures included documentation of ad-
verse events, vital signs, laboratory measures, and movement scales.

ACNP 2005 Annual Meeting

Results: Twenty adolescents [age, mean (SD)=14.2 (1.8) years, sex,
females, N (%)= 8 (40), race, White, N (%)=2 (90)] were initiated
on 100mg of quetiapine on day 1 and titrated to 400mg by day 4 fol-
lowed by flexible dosing within a range of 300-600mg/day [end-
point dose, mean (SD)=460 (86) mg/day, median=400 mg/day].
Eleven (55%) of the adolescents were diagnosed with BP NOS, 3
(15%) with dysthymia, 3 (15%) with bipolar II disorder, and 2
(10%) with cyclothymia, and 1 (3.3%) with major depressive disor-
der. Five adolescents discontinued study participation prior to day
84; 1 (5%) for lack of response, 1 (5%) for symptom exacerbation,
and 3 (15%) for withdrawal of consent/assent. Baseline mean (SD)
YMRS and CDRS scores were 18.1 (5.5) and 38.2 (9.8), respectively.
Endpoint mean (SD) YMRS and CDRS scores were 8.1 (8.5) and
27.4 (9.0). YMRS and CDRS scores significantly decreased from
baseline to endpoint (t=-6.0, p<0.0001 and t=-4.1, p<0.0006). The
most common side effects were sedation (N=13, 65%), headaches
(N=8, 40%), and dry mouth (N=8, 40%), which were generally
rated as mild.

Discussion: The results of this study suggest that quetiapine may be
effective for the treatment of adolescents with mood disorders other
than bipolar I disorder and a familial risk for bipolar disorder. Fur-
ther double-blind placebo-controlled studies of quetiapine in this
population are needed.

82. Manic Symptoms During Bipolar Depression: Impulsivity and
Suicidality
Alan C Swann*, Joel L Steinberg and Frederick G Moeller

Psychiatry, UT Houston Medical School, Houston, TX, USA

Background: In contrast to extensive literature on the frequent oc-
currence of depressive symptoms in manic patients, there is little in-
formation about manic symptoms in bipolar depressions. Impulsiv-
ity is a prominent component of the manic syndrome, so manic
features during depressive syndromes may be associated with impul-
sivity and its consequences, including increased risk of substance
abuse and suicidal behavior. Therefore, we investigated the incidence
of manic symptoms and their relationships to impulsivity and clinical
characteristics in patients meeting criteria for bipolar depressive
episodes.

Methods: In 56 bipolar depressed subjects, we investigated the pres-
ence of manic symptoms, using Mania Rating Scale (MRS) scores
from the Schedule for Affective Disorders and Schizophrenia (SADS),
and examined its association with other psychiatric symptoms (de-
pression, anxiety, and psychosis), age of onset, history of alcohol
and/or other substance abuse and of suicidal behavior, and measures
of impulsivity.

Results: MRS scores ranged from 0 to 29 (25th-75th percentile
range 4-13). Mania scores correlated significantly with anxiety and
psychosis scores, but not with depression, suggesting the superim-
position of a separate psychopathological mechanism. Measures of
impulsivity and history of substance abuse, head trauma, or suicide
attempt increased with increasing mania scores. Depressed subjects
with mania scores higher than 9 had earlier onset of illness, had
higher ratings for anxiety, and were significantly more likely to have
histories of alcohol abuse, head trauma, and attempted suicide, than
subjects with lower mania scores. Impulsivity, both trait (Barratt
Impulsiveness Scale (BIS) scores) and state-like (impulsive per-
formance on a modified continuous performance test, the Immedi-
ate and Delayed Memory Task (IMT-DMT)), was elevated in these
subjects.

Discussion: Manic symptoms during bipolar depressive episodes
were associated with greater impulsivity, and with histories of alcohol
abuse and suicide attempts. Manic symptoms during depressive
episodes suggest the presence of a potentially dangerous combination
of depression and impulsivity.



83. Galanin-Evoked Reductions in Serotonergic Neurotransmission
in the Hippocampus and Dorsal Raphe Nucleus Are Attenuated by
GAL, Receptor Antagonists

Chad J Swanson*, Xuexiang Zhang, Kang Zheng, Zhi-Qing D Xu,
Tomas Hokfelt, Heidi Chen, Michael ] Konkel, Huailing Zhong,
Mary M Walker, Thomas P Blackburn, Theresa A Branchek,
Christophe P Gerald and Douglas A Craig

Lundbeck Research USA, Inc., Paramus, NJ, USA
Sponsor: Theresa Branchek

Background: Several studies have demonstrated the ability of gala-
ninergic peptide neurotransmission to modulate central 5-hydrox-
ytryptamine (5-HT) function (Misane et al., 1998; Xu et al., 1998;
Kehr et al.,, 2002, Yoshitake et al., 2003), thereby potentially linking
galanin signaling to depression (Lu et al., 2005). In this light, the po-
tent and selective GAL,-antagonist SNAP 37889 has recently been
shown to be effective in acute and chronic animal models of anxiety
and depression (Blackburn et al, ACNP, 2005). Here we have tested
the hypothesis that galanin’s inhibitory effects on 5-HT levels in the
ventral hippocampus and neuronal activity in the dorsal raphe nu-
cleus are Gal,-mediated.

Methods: All experiments were performed on male rats according to
modifications of previously published protocols.

Results: Administration of galanin (1.5 nmol/ 1000 nl) into the
lateral ventricle decreased basal 5-HT levels in the ventral hip-
pocampus for up to 3 hours (AUC=58% baseline values) when
measured using in vivo microdialysis. Oral administration of the
Gal, antagonist SNAP 37889 (30mg/kg, p.o.) did not, itself, signif-
icantly alter 5-HT levels over a 2h observation period. However, 2h
after the administration of SNAP 37889, the maximal inhibitory
effect of galanin on hippocampal 5-HT output was reduced by
43%. As expected, pretreatment with the 5-HT |, receptor antago-
nist, WAY100635 (0.6 mg/kg, s.c., 2 h), also reduced galanin’s effect
(33% reduction). When co-administered, the antagonistic effects
of the GAL3 and 5-HTI1A receptor antagonists were additive, re-
ducing the effect of galanin by 77%. These results indicate that the
effect of galanin on hippocampal 5-HT release is mediated di-
rectly, via GAL, activation, as well as indirectly, via release of 5-HT
and subsequent activation of 5-HT, autoreceptors.Complemen-
tary experiments were performed using electrophysiological ap-
proaches. Due to limited solubility characteristics of SNAP 37889,
a second GAL, antagonist, SNAP 398299, was used for electrophys-
iology (K; GAL,=5nM; K; GAL, , > 10000 nM). Galanin (0.1-5
nmol, icv) elicited a dose-dependent decrease in neuronal firing in
the dorsal raphe nucleus (DRN) recorded in vivo using extracellu-
lar recordings in anesthetized rats. The maximal inhibition was
found at 1.5 nmol. SNAP 398229 produced a dose-dependent re-
versal of the maximum galanin-mediated reduction in DRN neu-
ronal firing (1-8 mg/kg cumulative dose, i.v.). Moreover, in a DRN
slice preparation, galanin increased potassium channel conduc-
tance in approximately 37% of neurons tested. SNAP 398299 sig-
nificantly blocked this galanin-mediated increase by approxi-
mately 50% in responding neurons.

Discussion: Taken together, the results of these studies suggest that
GAL, receptors at the level of the DRN may be stimulated by galanin
to negatively modulate central 5-HT neurotransmission. These find-
ings provide potential mechanistic insight into the anxiolytic and an-
tidepressant actions of GAL, antagonists. Altered tone of the galanin
system in affective disorders such as depression or anxiety may be an
underlying substrate for treatment.
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84. Decreased Serotonin-1A Receptor Binding in Social Anxiety
Disorder

Rupert Lanzenberger, Christoph Spindelegger, Alexander Holik, Key
Mien, Markus Mitterhauser, Wolfgang Wadsak, Nilufar Mossaheb,
Trawat Attarbaschi, Julia Sacher, Nikolas Klein, Kurt Kletter, Siegfried
Kasper and Johannes Tauscher*

Lilly Research Laboratories, Eli Lilly and Co., Indianapolis, IN, USA
Sponsor: Past Travel Awardee, ECNP-ACNP Fellow, 2003

Background: Using positron emission tomography (PET) and
["'C]WAY-100,635 we had previously demonstrated a negative corre-
lation between serotonin-1A (5-HT,) receptor binding potential
(BP) and trait anxiety in healthy subjects (Tauscher et al. 2001). Fur-
thermore, a significant decrease of 5-HT , binding had been demon-
strated in patients suffering from panic disorder (Neumeister et al.
2004). The aim of this study was to explore 5-HT,, BP in social anxi-
ety disorder (SAD).

Methods: We recruited 10 patients suffering from SAD (mean age
33.3 ys. = 10.5 SD) and 18 healthy male subjects (mean age 28.2 ys. +
8.3 SD). Dynamic PET scans were acquired after bolus injection of
["'C]JWAY-100,635. We collected a series of 30 time frames during 90
minutes. 35 contiguous slices (matrix 128x128) with a slice thickness
of 4.25mm (FWHM = 4.36mm) were reconstructed. T1-weighted
MR images were coregistered to the PET images. Eight regions of in-
terest (anterior cingulate cortex, insula, orbitofrontal cortex, amyg-
dala, hippocampus, raphe nucleus, motor cortex, cerebellum) were
drawn on coregistered anatomical images. The raphe region was
identified on PET images. For quantification of 5-HT,, BP we used a
Simplified Reference Tissue Model (SRTM) based on a two-tissue
compartment model with the cerebellum as reference region (Lam-
mertsma et al. 1996).

Results: The 5-HT, , BP was significantly lower in the SAD patients as
compared to healthy controls in the anterior cingulate cortex (mean +
SD: SAD=3.1 £ 1.0; HC=4.1 £ 0.9; p=.010), insula (SAD=3.5 £ 1.2;
HC=4.8 + 1.2; p=.007), orbitofrontal cortex (SAD=3.0 = 1.0; HC=3.7
+.9; p=.035), amygdala (SAD=3.0 £1.1; HC=4.1 % 1.1; p=.009), and
raphe nucleus (SAD=1.4 £ 0.6; HC=2.1 £ .6; p=.009). There was no
significant correlation between 5-HT1A BP and age, or any radio-
chemical variables.

Discussion: To our knowledge, this is the first [”C]WAY—IOO,635
PET study demonstrating a relatively lower 5-HT, , binding potential
in social anxiety disorder patients as compared to a healthy control
group. These findings are in line with animal models in rodents
showing increased anxiety-like behaviour in 5-HT, , knock-out mice
(Parks et al. 1998), and previous studies in man showing a negative
correlation between 5-HT|, binding and trait anxiety in healthy vol-
unteers (Tauscher et al. 2001), and decreased 5-HT , binding in panic
disorder (Neumeister et al. 2004).

85. Using Symptom Improvement Patterns to Predict Remission in
Depressed Outpatients Treated with Venlafaxine Extended Release
(XR) or Selective Serotonin Reuptake Inhibitors (SSRI)

Madhukar H Trivedi*, Bruce D Grannemann, Jeff Musgnung, Qin
Jiang, Raj Tummala and Michael E Thase

University of Texas Southwestern Medical Center, Dallas, TX, USA

Background: Less than half of patients treated with an antidepressant
reach remission. Patients who remit early in treatment may not re-
quire a change in treatment, but differentiating between patients who
will achieve remission later from those who will not remit at all may
improve outcomes. This sub-analysis of a 180 day, rater-blinded
open-label study in depressed outpatients was designed to examine
the patterns of symptom improvement in the first four weeks of
treatment and how these patterns relate to remission with venlafaxine
XR or SSRIs.

Methods: Outpatients (n=1385) with major depressive disorder
(MDD) and a total score of 220 on the 17-item Hamilton Depression
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Rating Scale (HAM-D17) were randomly assigned to receive ven-
lafaxine XR 75-225mg/day (n=688) or an SSRI (n=697): fluoxetine
20-80mg/day, paroxetine 20-50mg/day, citalopram 20-40mg/day, and
sertraline 50-200mg/day. Remission rates for venlafaxine XR and
SSRIs were compared at 90 and 180 days. Remission was defined as a
HAM-D17 total score <7. The three symptom domains evaluated
were: 1) mood, 2) psychic anxiety, and 3) somatic symptoms. A
fourth combined anxiety and somatic symptom domain was also
evaluated. Patient change scores on the above symptom domains dur-
ing the baseline to day 14, day 14 to 30, and baseline to day 30 treat-
ment periods were compared with remission status at day 90 and 180.
Results: Ninety day remission rates were 35.0% (193/552) and 29.5%
(163/553) for venlafaxine XR and SSRIs, respectively; this difference
was not statistically significant. The predictors that best distinguish
between remitters and non-remitters (at day 90) for venlafaxine XR
treated patients are the day 14-30 mood (P =0.0006) and somatic
symptom (P =0.0005) domain change scores, while the day 14-30 so-
matic (P =0.0052) domain change score was the best predictor for the
SSRIs. For both treatment groups baseline to day 30 mood and so-
matic domain change scores were also significant predictors of 90 day
remission (P<0.0001).

Discussion: Although cross-sectional remission rates for the two
treatment groups did not differ significantly, the pattern of symptom
improvement did. Patients remitting on venlafaxine XR at 90 day may
see an improvement in the first 2-4 weeks of treatment on the mood
and somatic symptom domains, while patients remitting on an SSRI
may see an improvement on the somatic domain only. These data
provide preliminary evidence from a real world treatment setting of
differing patterns of symptom improvement that may help predict
which patients will achieve remission with antidepressant agents that
involve different neurotransmitter systems.

86. Inhibited Temperament and HPA Axis Function in Healthy Adults
Audrey R Tyrka*, Linda Carpenter, George Anderson and
Lawrence Price

Department of Psychiatry and Human Behavior, Brown University
School of Medicine, Providence , RI, USA

Sponsor: Past Travel Awardee, Young Investigator Memorial, 2004

Background: Personality traits such as neuroticism and behavioral
inhibition have been implicated in the etiology of mood and anxiety
disorders. These traits are more common in the families of individu-
als with major depression and anxiety disorders, respectively, and are
prospective predictors of the development of these disorders. Neu-
roticism and inhibition may confer or reflect sensitivity to negative
stimuli or stressors. Such temperamental features are of particular in-
terest because childhood adversity and adult stressors are closely
linked to the development of major depression. Several lines of re-
search have documented hyperactivity of the hypothalamic-pitu-
itary-adrenal (HPA) axis in patients with major depression as well as
in children and monkeys with inhibited temperaments. Cortisol re-
sponse to the dexamethasone/corticotropin-releasing hormone
(Dex/CRH) test has been shown to be highly correlated with levels of
neuroticism in a sample of healthy adults. We previously reported re-
sults from a pilot study of healthy adults showing that cortisol re-
sponse to the DEX/CRH test was negatively associated with novelty
seeking. The present investigation tested the hypothesis that stress-re-
active temperaments would be predictive of cortisol hyperactivity in
the Dex/CRH test in a larger sample of healthy adults.

Methods: Fifty-eight adults completed diagnostic interviews and
questionnaires assessing personality domains and symptoms of anxi-
ety and depression. The Dex/CRH test, a standardized neuroendocrine
challenge protocol which combines oral dexamethasone pretreatment
with intravenous CRH infusion, was performed on a separate visit.
Results: Harm avoidance was a significant positive predictor of corti-
sol response to the Dex/CRH test, while novelty seeking was a signifi-
cant negative predictor of cortisol concentrations in this test.
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Discussion: These results replicate and extend the findings of our
pilot study and suggest that temperamental sensitivity to negative
stimuli is associated with HPA axis hyperactivity. Dysfunction of the
HPA axis, which has previously been linked to major depression and
anxiety disorders, may account for the association between personal-
ity traits and these disorders.

87. Antidepressant Treatment and Risk of Suicide Attempt by
Adults with Major Depressive Disorder: A Propensity-Adjusted
Retrospective Cohort Study

Robert J Valuck*, Anne M Libby, Elaine H Morrato, Maria A
Oquendo, Hendricks Brown and Robert D Gibbons

University of Colorado School of Pharmacy, Denver, CO, USA
Sponsor: Robert Gibbons

Background: In October 2004, the U.S. Food and Drug Administra-
tion (FDA) directed manufacturers of all antidepressant drugs to re-
vise the labeling for their products to include a boxed warning and
expanded warning statements that alert health care providers to an
increased risk of suicidality (suicidal thinking and behavior) in chil-
dren and adolescents being treated with these agents. Recently, FDA
began a review of available data to determine whether an increased
risk of suicidality may exist for adults.

Methods: The objective of this ongoing study is to examine the po-
tential relationship between antidepressant treatment and suicide at-
tempts among adults (aged 19 or older) with major depressive disor-
der (MDD), using a national community sample of managed care
enrollees. A retrospective longitudinal cohort was created using paid
insurance claims from the PHARMetrics Integrated Outcomes Data-
base for all health care services and prescription fills for adults who
were newly diagnosed with MDD between January 1997 and March
2003 and had at least one year of pre-index data and six months of
follow-up data. The primary outcome measure of the study was sui-
cide attempt, as indicated by ICD-9 or 10 codes in any health care set-
ting. To test the hypothesis that antidepressant use (defined as either:
selective serotonin reuptake inhibitor, tricyclic antidepressant, other
antidepressant, multiple antidepressants, or no antidepressant) af-
fected the risk of suicide attempt in these observational data, the
groups were first matched using propensity scores and then com-
pared using a stratified Cox regression analysis. Propensity score
matching allows us to match the five antidepressant use groups on a
large number of potential confounders (e.g., year, sex, age at MDD di-
agnosis), then stratify the sample into quintiles that are homogenous
in terms of the likelihood of using a particular antidepressant. Subse-
quent statistical comparisons of time to suicide attempt between
drug and non-drug conditions can then be made within and across
the propensity score matched strata.

Results: 190,797 subjects met inclusion criteria (71% female; mean
age 43.3 years at MDD diagnosis). 485 suicide attempts were recorded
in the cohort across the follow-up period (median follow-up time 1.2
years, range 0.5-5.7 years). Crude overall suicide attempt rates were
0.18% per year or 180 per 100,000 in this MDD cohort. Nearly 3
times the risk was observed in the first 8 weeks after diagnosis
(0.033% per month) relative to months 2-6 (0.011% per month), and
almost 5 times the risk relative to 6 months or more (0.007% per
month), indicating that the hazard of a suicide attempt decreases over
time after a new diagnosis of MDD. Results of the propensity score
matched comparisons of antidepressant effects on suicide attempt
rates will be presented along with methodologic and statistical issues
related to the analysis of rare event data and analysis of large inte-
grated healthcare databases.

Discussion: To date, analyses of suicide rates have been largely re-
stricted to meta-analyses of suicidal ideation, national cohort studies
comparing rates of suicide versus rates of antidepressant medication
use, and county-level suicide rates versus antidepressant prescription
rates. Person-level analyses have generally not been possible due to
the low base-rate of suicide and the lack of availability of large inte-



grated databases. Results of analysis of this large integrated database
on antidepressant utilization and suicide attempts will clarify the pos-
sible relationship.

88. Mitochondrial Related Gene Expression In Suicide

Marquis P Vawter*, Simon ] Evans, Prabha V Choudary, Fan Meng,
Mary E Atz, Preston Cartagena, David M Walsh, Jun Li, Hiro Tomita,
Richard M Myers, Huda Akil, Stanley ] Watson, Edward G Jones and
William E Bunney

Psychiatry, Univ of California, Irvine, CA, USA
Sponsor: William Bunney

Background: Suicide affects approximately 5-15% of individuals
with mood disorders and is a leading cause of death for males under
40 years of age”. The neurobiology of suicide and mood disorders is
not understood, and may involve alterations in limbic-cortical brain
circuits. A neurobiological predisposition to alterations in circuitry
might in part have genetic components. Family studies are difficult to
conduct, and case-control genetic studies require identification of
candidate genes. Microarrays allow for the simultaneous analysis of
gene expression patterns in multiple brain regions for thousands of
gene targets. One previous microarray analysis of suicide showed that
gene expression differences were not significantly different in
monoaminergic mediated pathways compared to controls in pre-
frontal cortical regions®.

Methods: Mitochondrial related gene expression classes (mitochon-
drial genes encoded by nuclear DNA, and proteasome, chaperone, re-
active oxygen stress, and apoptotic genes) were investigated in major
depressive disorder (MDD) and bipolar disorder (BPD) subjects that
died by suicide compared to MDD and BPD subjects that died by
other causes. Cases were included in the microarray analysis that had
no agonal factors, brain tissue pH => 6.6, RNA quality => 1.4 by Ag-
ilent, and agreement between two post-hoc microarray measures for
chip similarity. Aging and pH are known to significantly correlate to
gene expression and were used as a continuous covariate in down-
stream analysis of mitochondrial related gene expression.

Results: Few mitochondrial and related genes were dysregulated in
BPD-suicide or MDD-suicide groups. There was minimal overlap in
differential expression of mitochondrial-related genes between each
separate suicide group (BPD or MDD). Five mitochondrial related
pathways were not significantly over-represented in suicide. However,
specific mitochondrial related genes were dysregulated in the amyg-
dala-anterior cingulate regions of suicide groups. For all genes, BPD-
suicide showed larger numbers of dysregulated genes in the anterior
cingulate cortex, DLPFC, and amygdala compared to MDD-suicide.
Discussion: The results implicate specific genes in mitochondrial re-
lated pathways in the predisposition of suicide as worthy of further
consideration. Specific genes were differentially expressed in mito-
chondrial and related classes (apoptosis, chaperone, proteasome, and
reaction to oxygen stress) in one part of the limbic circuit involving
the anterior cingulate and amygdala. The preliminary results suggest
that more genes are dysregulated in individuals with BPD that com-
mit suicide compared to MDD that commit suicide. More genes were
dysregulated in limbic regions compared to the DLPFC in both sui-
cide groups. These genes require confirmation by independent repli-
cation and validation studies. The alteration of specific candidate
genes in limbic circuitry in BPD and MDD is a promising approach
for study of the neurobiology involved in the predisposition to sui-
cide. The authors are members of the Pritzker Neuropsychiatric Disor-
ders Research Consortium. 1. Gwadry, F.G., Sequeira, A., Hoke, G.,
Ffrench-Mullen, J.M.Turecki, G., Molecular characterization of sui-
cide by microarray analysis. Am ] Med Genet C Semin Med Genet,
2005. 133(1): p. 48-56. 2. Sibille, E., Arango, V., Galfalvy, H.C.,
Pavlidis, P., Erraji-Benchekroun, L., Ellis, S.P,, et al., Gene expression
profiling of depression and suicide in human prefrontal cortex. Neu-
ropsychopharmacology, 2004. 29(2): p. 351-361.
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89. Altered Sensitivity of Peripheral Blood Leukocytes to
Glucocorticoids in Deployment-Related Postraumatic Stress
Disorder

Eric Vermetten*, Carien De Kloet, Annemieke Kavelaars, Angela
Bikker, Ellen Meulman, Herman G Westenberg and Cobi ] Heijnen

Military Psychiatry, Central Military Hospital, Utrecht, Netherlands
Sponsor: Herman M van Praag

Background: Studies have linked traumatic stress exposure and post-
traumatic stress disorder (PTSD) to various somatic conditions in-
cluding chronic fatigue and musculoskeletal disorders. Clinical stud-
ies have suggested the biological pathways through which these
stress-related disorders may be expressed. Since altered sensitivity to
glucocorticoids has been observed in both PTSD as well as in patients
with medical conditions like chronic fatigue syndrome, we hypothe-
sized that changes in leukocyte GR function can be a common factor
in both conditions.

Methods: We recruited 26 non-medicated male patients with deploy-
ment-related PTSD and 26 trauma controls (TC), matched for age,
region and year of deployment at the Central Military Hospital and
the Dutch Veterans Institute. We assessed PTSD symptoms by the cli-
nician administered PTSD symptom scale (CAPS) and fatigue by
using the checklist individual strength (CIS-20). We analyzed periph-
eral blood for glucocorticoid receptor (GR) function by in vitro
measurement of lymphocyte sensitivity to dexamethasone. Affinity
and number on peripheral blood mononuclear cells (PBMC) were
determined with a whole cell competitive GR binding-assay using
3H-dexamethasone.

Results: PTSD patients scored significantly higher on the CIS-20
questionnaire in comparison to TC (p<0.001). Inhibition of T cell
proliferation by dexamethasone was significantly lower in cells from
PTSD patients than in cells from TC using both area under curve
(p<0.01) and maximum inhibition of T-cel proliferation (DEX1000)
(p=0.02) as readout. Medication was no significant covariate. The in-
cidence of dexamethasone resistance was also significantly higher in
PTSD patients than in TC. However, data from GR binding studies
revealed that there were no significant differences in bindingaffinity
Kd and Bmax between both groups.

Discussion: In concordance with other studies our sample of deploy-
ment-related PTSD is characterized by high scores of fatigue. Our
findings in this population are suggestive for a decreased sensitivity of
PBMC:s to glucocorticoids in PTSD. These changes cannot be attrib-
uted to alterations in GR density or affinity but may be mediated by
other intracellular processes downstream of GR activity.

90. Evidence That SSRI Response in Depression Is Influenced by a
Functional Haplotype in HTR1B and the C-1019G SNP in HTRIA
Sandra M Villafuerte*, Elizabeth A Young and Margit Burmeister

Molecular and Behavioral Neuroscience Institute, University of
Michigan, Ann Arbor, MI, USA

Sponsor: Travel Awardee, NIMH, 2005

Background: Selective serotonin reuptake inhibitors (SSRIs) are
among the most commonly prescribed antidepressants. Although
serotonin transporter (SHTT) is the main target of SSRIs, the delay in
onset of its therapeutic effect strongly suggests that other genes in the
serotonin and other neurotransmitter systems may be involved. A
progressive desensitization of serotonin 1A (HTRI1A) and 1B
(HTR1B) autoreceptors has been shown to be associated with the
delay in the onset of action of SSRIs and maybe with the therapeutic
response.

Methods: We evaluated genetic variants in HTRIA and HTRIB genes
to further assess their role in citalopram response in depressed pa-
tients. Three SNPs (T-261G, A-161T, Val287Val) in the HTRIB and
one promoter SNP (C-1019G) in HTRIA were evaluated in 153 de-
pressed patients treated with citalopram and followed-up for a period
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of 12 weeks. A 16-Item Quick Inventory of Depressive Symptomatol-
ogy Clinician rating (QIDS-C) was used to assess severity of symp-
toms. Differences in the QIDS scores at baseline and at week 12
among genotypes were evaluated by the t-test for independent sam-
ples. To evaluate the response over time a random coefficient model
was fitted to the data using the linear mixed models (LMM) proce-
dure in SPSS.

Results: Subjects homozygous for the -1019 G allele in HTRIA
showed significantly higher baseline QIDS scores than those with the
other genotypes (p = 0.033), and by 12 weeks had an even larger dif-
ference in final response rate (p = 0.005). Estimated haplotypes of 3
SNPs in HTRIB were classified according to previously reported in-
vitro expression levels. Those homozygous for the high-expression
level haplotype showed significantly slower response to citalopram (p
=0.034).

Discussion: Our results suggest that subjects with an enhanced ca-
pacity of HTR1B transcriptional activity are likely to respond less to
SSRIs. Furthermore, we corroborate previous findings that the -
1019G allele in HTRIA is involved in the severity of depression and
poor antidepressant response outcome. The G variant displays differ-
ential binding efficiency of the repressors/enhancer-type transcrip-
tional regulator (NUDR/DEAF-1). The HTRIA is repressed by
NUDR/DEAF-1 in raphe cells at the C-, but not at the G-allele of the
C(-1019)G SNP. The increase in concentration of 5-HT in the extra-
cellular space induced by SSRIs, is offset by a negative feedback medi-
ated by HTR1A and HTR1B autoreceptors, an effect that is attenu-
ated after long-term treatment with SSRIs, likely due to
desensitization of the autoreceptors. Desensitization of these recep-
tors by SSRIs may be impaired by the presence of the G allele in
HTRIA and the haplotype in HTR1B with an enhanced transcrip-
tional activity.

91. The Mu-Opioid Receptor Polymorphism A118G Predicts
Cortisol Responses to Naloxone and Stress

Gary Wand*, Rachel Chong, Lynn Oswald, Xiaoju Yang, Magdalena
Uhart and Ping Lin

Medicine, The Johns Hopkins University School of Medicine,
Baltimore, MD, USA

Sponsor: Henry Kranzler

Background: Activation of the hypothalamic-pituitary-adrenal
(HPA) axis is an important adaptive mechanism that enables the
human body to return to homeostasis in response to physiological
and psychosocial stressors. Cortisol, which is an end product of this
activation, affects almost all physiological processes. HPA axis dysreg-
ulation has been shown to contribute to a number of neuropsychi-
atric and metabolic abnormalities. The magnitude of HPA axis acti-
vation is regulated by the interaction of environmental and genetic
determinants. Estimations of the heritability of cortisol responses to
psychosocial stress range from approximately 0.33 to 0.97. Moderate
to high heritability has motivated a search for genes governing HPA
axis dynamics. A candidate in this regard is the mu-opioid receptor
(MOR). A polymorphism in the MOR (A118G) has been shown to
increase beta-endorphin binding affinity, theoretically placing greater
inhibitory tone on hypothalamic corticotropin-releasing hormone
(CRH) neurons. We hypothesized that the minor allele (G) would
predict cortisol responses to both pharmacologic (Naloxone) and
physiologic (stress) activation of the hypothalamic-pituitary-adrenal
(HPA) axis.

Methods: Healthy subjects (mean age 25.2 y, SD 9.2 y) completed a
Naloxone challenge (n = 74) and/or the modified Trier Social Stress
Test (TSST) (n = 86). For the Naloxone challenge, two baseline blood
samples were obtained. Then, five increasing doses of IV Naloxone
were administered at 30-min intervals and twelve additional blood
samples were collected at 15-min intervals. The TSST consisted of 5-
min public speaking and mental arithmetic exercises. Three baseline
and 5 post-TSST blood samples were drawn.
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Results: There were no statistically significant differences between
genotype groups in terms of sex, race, smoking status, age, BMI, or
level of education. The Naloxone challenge subjects as a group had
significant ACTH and cortisol responses to Naloxone (P < 0.001 for
each). ACTH and cortisol did not differ at baseline or following
placebo by genotype. Compared to those homozygous for the A al-
lele, subjects with the G allele had no significant difference in ACTH
response, but did have a significantly greater cortisol response (P =
0.046) to Naloxone. Similarly, ACTH response by AUC analysis was
not different by genotype, but subjects carrying the G allele had a sig-
nificantly greater AUC cortisol response (P = 0.041) The TSST sub-
jects as a group had significant ACTH and cortisol responses to the
TSST (P < 0.001 for each). Compared to those homozygous for the A
allele, subjects with the G allele had no significant difference in ACTH
response, but did have a significantly lower cortisol response (P =
0.044) to the TSST. ACTH response did not differ between genotype
group by AUC analysis. The area under the cortisol response curve for
the G-allele group was less than that for the group homozygous for
the A-allele with marginal statistical significance (P = 0.058).
Discussion: The minor allele (G) was associated with a robust corti-
sol response to Naloxone blockade, but a blunted response to psy-
chosocial stress. We speculate that increased opioid avidity of the
minor allele receptor contributes to the differential response to
Naloxone versus stress.

92. SHTTLPR Genotypes and Environmental Stress Interact to
Affect Sleep Quality

Beverly Brummett, Allison Ashley-Koch, Cynthia Kuhn, Melanie
Kail, Jeffery Vance, Stephan Zuchner, Ilene Siegler, John Barefoot and
Redford Williams*

Duke University Medical Center, Durham, NC, USA

Background: Prior research has documented the involvement of
serotonin (5HT) in sleep regulation. The SHT transporter (SHTT) is
an important regulator of 5HT function. A common 44-base pair
deletion (s allele) polymorphism in the 5HTT gene-linked polymor-
phic region (SHTTLPR) is associated with reduced 5SHTT transcrip-
tion efficiency and reduced SHT uptake in vitro. In this study we
tested the hypothesis that SHTTLPR genotype will be associated with
sleep quality, both as a main effect and as moderated by a major life
stressor. We defined major life stressor as being a caregiver for a close
relative with Alzheimer’s Disease (AD) or other major dementia, as
we have shown that this stress does indeed impair sleep quality
(Health Psychology, in press).

Methods: Subjects were 155 adults [118 (76%) Caucasian); 115
(74%) Female] who are primary caregivers for a spouse or parent
with AD or other major dementia and 127 controls [97 (76%) Cau-
casian; 99(78%) Female] similar in age, sex and socioeconomic status
without caregiving responsibilities. SHTTLPR genotypes were as-
sessed using the standard PCR method described by Lesch et al.
(1996). Sleep quality was assessed using the Pittsburgh Sleep Quality
Index (PSQI; Buysse et al., 1989), with higher scores indicating
poorer sleep quality. Multiple linear regression was used to examine
whether SHTTLPR genotype is associated, either as a main effect or
as moderated by caregiver status, with sleep quality. Effects of race
and gender were also evaluated. Initial analyses showed that s/s and
s/l genotypes did not differ from each other in sleep quality but were
both different from the I/l genotype; in the remaining analyses, there-
fore, we compared those subjects with the s/s or s/l genotype with
those having the 1/1 genotype

Results: Caregivers had poorer sleep quality (P<0.0001) than con-
trols, but SHTTLPR genotype was not related (P>0.83) to sleep qual-
ity as a main effect. However, there was a significant group X 5HT-
TLPR interaction (P=0.0065), such that caregiver s allele carriers had
poorer (P<0.05) sleep quality (mean PSQI of 11.16+/-0.42, SEM)
than caregivers with the l/1 genotype (10.00+/-0.49). Among controls
the effect of the s allele was opposite, with s carriers having better



(<0.06) sleep quality (PSQI of 8.33+/-0.45) than controls with the /1
genotype (9.58+/-0.56). This group X SHTTLPR effect on sleep qual-
ity was not moderated by race (P=0.76), but there was a significant
(P=0.02) group X 5SHTTLPR X gender interaction, such that the asso-
ciation of the s allele with poorer sleep quality in caregivers and better
sleep quality in controls was present only in the female subjects; in
males SHTTLPR genotype was not associated with sleep quality in ei-
ther caregivers (P=0.81) or controls (P=0.28).

Discussion: We found that SHTTLPR genotype alone is not associ-
ated with sleep quality as measured by the PSQI. It does interact with
an environmental stressor to affect sleep quality, but in opposite di-
rections in caregivers compared to controls, and only in women,
though there may have been limited power to find an effect in males.
Among the women caregivers, those carrying the s allele report
poorer sleep quality than those with the 1/1 genotype; in controls, s
carriers report better sleep quality. Because the PSQI is valid measure
of sleep quality [Carpenter & Andrykowski, 1998; Buysse et al., 1989],
these findings suggest that women s allele carriers with caregiving re-
sponsibilities will be at higher risk of suffering problems associated
with poor sleep quality than those with the 1/1 genotype. These find-
ings also provide evidence for the recently highlighted (Moffitt,
Caspi, & Rutter, 2005) importance of considering environmental ex-
posures before concluding that there is no genetic effect on important
phenotypes.

93. Evidence of Increased CRH Pulsatility in Major Depression
Elizabeth A Young*, Morton B Brown and Saulo Ribeiro

MBNI, University of Michigan, Ann Arbor, MI, USA

Background: Increased activation of the HPA axis is a well described
feature of major depression. ACTH and cortisol are secreted in pulses
which are believed secondary to pulses of CRH. While increased lev-
els of ACTH may indicate increased CRH activity or might indicate
greater ACTH stores at the pituitary, an increase in the number of
PULSES would be indicative of alterations in central ultradian
rhythm generators driving the HPA axis. Such an increase would
clearly point to abnormalities in brain areas controlling the circa-
dian/ultradian rhythms of the HPA axis.

Methods: Evaluation of every 10 minute blood samples for ACTH
following treatment with metyrapone every 4 hours for a total of 24
H in patients with major depression and normal control subjects.
Samples were assayed with Immulite chemiluminescent assay for
ACTH. Data were analyzed for pulses with Deconvolution.

Results: Preliminary data (8 pairs of MDD and age and sex matched
normal controls) show a significant increase in the number of pulses of
ACTH ( 19.8 vs 16.5 per 24H) as well as trends towards greater secre-
tory amplitude (18.5 vs 13.9 pM) and shorter interpulse intervals 43.5
vs 41.4 min) Cortisol levels remained low throughout the 24 H (mean
cortisol was 2.2 0.5 mcg/dl) and this was non-pulsatile in nature.
Discussion: These data are consistent with our 24 H studies of basal
secretion (not under metyrapone) which found 26 vs 22 pulses in de-
pressed women. Furthermore these studies suggest an increase in
central elements driving the HPA axis in major depression. Increased
number of pulses has been found in animal studies exploring inflam-
matory activation of the axis. These studies suggest alterations in the
HPA axis “pulse generator” in depression, likely linked to alterations
in other circadian and ultradian rhythms in major depression.

94. Identifying the Most Sensitive Measures and Definitions of
Outcome for Pediatric Bipolar Disorder

Eric A Youngstrom*, Mark D Cooperberg, Joseph R Calabrese and
Robert L Findling

Psychology, Case Western Reserve University, Cleveland, OH, USA
Sponsor: Past Travel Awardee, Bristol-Myers Squibb, 2003

Background: Investigations of acute treatments for pediatric bipolar
disorder have used different outcome measures and different defini-
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tions of response (e.g., 33% symptom reduction, 50% symptom re-
duction, or complex combinations of mood changes)(e.g., Frazier et
al., 2001; Kafantaris, 1995; Kowatch et al., 2000; Wagner et al., 2002).
This not only hinders comparison of findings across studies, but also
makes it impossible to determine which measures are most sensitive
to treatment response. Objective: To compare multiple outcome
measures using the same set of definitions of treatment response in a
single sample of youths receiving acute treatment for bipolar disor-
der. Measures were compared in terms of sensitivity to treatment ef-
fects at both the group level (using effect size measures such as Co-
hens d) and individual outcome using the Jacobson & Truax (1991)
model popular in evaluating nonpharmacological treatments.
Methods: Secondary analysis of acute, open-label combination ther-
apy (Li & DVPX) for patients ages 5-17 years diagnosed with BP T or
BP II (N=87; Findling et al., 2003; Findling et al., 2005). Analyses in-
cluded t-tests and Cohens d effect size to evaluate group treatment ef-
fects, as well as multiple definitions of individual response, including:
(a) >=33% reduction in symptoms; (b) >=50% reduction; (c) 95%
reliable change (per J&T, 1991); (d) reliable change plus moving more
than 2 SDs away from the average for bipolar cases (J&T Definition
A); (e) reliable change plus moving within 2 SDs of the nonclinical
mean (J&T Definition B); (f) reliable change plus moving closer to
the nonclinical than the bipolar mean (J&T Definition C); or (g) a
composite definition including YMRS < 12.5, CDRS-R <=40, and
CGAS >= 51 (per Findling et al., 2003). Correlations and kappas
quantified associations between these definitions and expert clinician
ratings on the CGI-Bipolar scale.

Results: All measures showed significant improvement, p < .05, with
effect sizes ranging from d=.63 (self-reported depression on the GBI)
to 1.64 (parent report of Biphasic/Hypomanic symptoms on the P-
GBI). However, group results obscured considerable variability in in-
dividual outcomes: 8-14% of cases got worse over the course of the
trial, depending on outcome. Response rates varied from 83% to 21%
depending on outcome definition. Jacobson & Truax definitions were
more conservative than the more widely used definitions. A total of
51 cases (59%) earned CGI-BP global improvement scores of 1 or 2,
and 71% of cases met the composite definition of response. Clinician
ratings on the YMRS and CGAS showed the best validity in terms of
predicting CGI-BP change scores (median r of .59 for both meas-
ures), followed by the P-GBI depression (median r = .41), P-GBI hy-
pomanic/biphasic (median r = .35), CDRS-R (r = .27), and then the
adolescent GBI (median r = -.11 and .20, both p > .05).

Discussion: All instruments were sensitive to treatment effects using
conventional group-level test statistics, with medium to extremely
large effect sizes. However, group data masked wide variation in indi-
vidual outcome, including that several patients worsened. There were
also marked differences in response rate due to choices of operational
definition and measure. Teen self report showed the smallest treat-
ment effects and poorest agreement with clinician ratings. Results sug-
gest that clinician ratings deserve continued prominence in evaluating
outcomes. Parent report on the P-GBI may prove useful, too, particu-
larly in situations where clinicians have variable training and/or differ-
ent benchmarks (e.g., multi-site trials) or limited experience (e.g.,
non-research settings) with rating manic or depressive symptoms.

95. Robust, Rapid and Relatively Sustained Antidepressant Effects
with a Single-Dose of an NMDA Antagonist in Treatment-Resistant
Major Depression: A Double-Blind Placebo-Controlled Study
Carlos A Zarate*, Jaskaran Singh, Paul Carlson, Nancy Brutsche,
Rezvan Ameli, David Luckenbaugh, Dennis S Charney and Husseini
K Manji

Mood and Anxiety Disorders Program, National Institute of Mental
Health, Bethesda, MD, USA

Sponsor: Mauricio Tohen
Background: Although there are many effective treatments for major

depression, existing therapies have a lag of onset of action of several
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weeks, resulting in considerable morbidity and high risk of suicidal
behavior especially in the first 9 days of starting antidepressants. Ex-
ploring pharmacological strategies that have rapid onset of antide-
pressant effects within hours or a few days, and — that are sustained
— would have an enormous impact on patient care. Converging lines
of evidence suggest the role of the glutamatergic system in the patho-
physiology and treatment of mood disorders. A previous study sug-
gested that a single intravenous dose of the non-competitive NMDA
antagonist ketamine produced a rapid but transient antidepressant
effect in 7 subjects with treatment-resistant depression. Together,
these data suggests that the glutamatergic system may play a role in
the pathophysiology and treatment of depression and those agents
which directly modulate glutamatergic neurotransmission may rep-
resent a novel mechanism for effective and rapid onset of antidepres-
sants. The objective of this study was to determine whether a rapid
antidepressant effect can be achieved with an NMDA antagonist in
subjects with treatment-resistant major depression.

Methods: After a 2-week drug-free period, 17 subjects with DSM-IV
major depression, (treatment-resistant [failed a least 2 antidepressant
trials]), were given an intravenous infusion of either ketamine hy-
drochloride (0.5 mg/kg) or placebo (saline solution) on 2 test days, a
week apart, in a randomized, double-blind, cross-over study. 16 sub-
jects received ketamine and 12 placebo, 5 subjects did not receive
placebo after ketamine infusion as they maintained a response for
more than 7 days and 1 subject was discontinued from the study for
medical reasons after a placebo infusion. Subjects were rated on the
Hamilton Depression Rating Scale (HDRS-17) just prior to the infu-
sion and at +0, +40, +80, +110, +230 minutes, days 1, 2, 3 & 7 upon
completion of the infusions.

Results: Using a linear mixed model, subjects on ketamine showed
significant improvement in depression compared to placebo within
80 minutes after injection that remained significant throughout the
following week. The effect size for the drug difference was very large
(d=1.83, CI= 1.24-2.43, p=0.000) after 24 hours and large (d=.74,
CI=0.14-1.34, p=0.015) after 1 week. Of the 16 subjects treated with
ketamine, 15 (94%) met response (50% improvement on HDRS) and
11 (69%) met remission (<7 HDRS) criteria at some point within the
week. 5 subjects maintained response for at least 1 week, 2 of which
maintained response for at least 2 weeks. By contrast, 1 of 12 (8%)
subjects on placebo achieved a response only on the same day. Percep-
tual disturbances occurred in most subjects on ketamine which lasted
the duration of the infusion. No serious adverse events occurred.
Discussion: Robust antidepressant effects with a single intravenous
dose of an NMDA antagonist were obtained within 80 minutes and
continued to remain significant for 1 week. Overall, the results of
this study are consonant with hypotheses of NMDA receptor dys-
function in depression. Further study to discern whether these acute
effects could ultimately be sustained for therapeutic purposes ap-
pears warranted.

96. Responsiveness of Mice Deficient in Beta Adrenergic Receptors
to Desipramine and Beta Adrenergic Agonists: Behavioral Effects
Observed Using the Forced-Swim Test (FST) and Differential-
Reinforcement-of-Low-Rate (DRL) Schedule

Hanting Zhang*, Lisa R Stolinski, Ying Huang and James M
O’Donnell

Departments of Behavioral Medicine & Psychiatry and Neurobiology
& Anatomy, West Virginia University Health Sciences Center,
Morgantown, WV, USA

Sponsor: James O’Donnell

Background: Beta adrenergic receptors have been shown to be in-
volved in antidepressant activity, but the relative roles of the beta-1
and beta-2 subtypes have not been fully elucidated.

Methods: Antidepressant- or depressive-like effects were determined
in mice under a differential-reinforcement-of-low-rate (DRL) 36-sec
schedule and in the forced-swim test (FST). Cyclic AMP concentra-
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tions also were determined in vitro in slices of the cerebral cortex
from different genotypes of mice.

Results: Mice deficient in beta-1 or both beta-1 and beta-2, but not
beta-2, adrenergic receptors (beta-1 -/-, beta-1/2 -/-, and beta-2 -/-,
respectively) displayed depressive-like effects, as evidenced by in-
creased immobility compared to the wild-type (WT) control in the
FST. Administration of dobutamine (Dob; 30 mg/kg) or clenbuterol
(Clen; 0.5 mg/kg), selective beta-1 and beta-2 adrenergic agonists,
respectively, or desipramine (Des; 20 mg/kg), decreased immobility
in the WT mice. However, the effects of Dob and Clen were absent
in beta-1 -/- and beta-2 -/- mice, respectively, or beta-1/2 -/- mice.
The effect of Des was not altered in any of the gene knockout mice.
In the WT or gene knockout mice under a DRL 36-sec schedule, Des
(10-30 mg/kg) produced antidepressant-like effects, i.e. decreased
response rates and increased reinforcement rates, despite the differ-
ent baselines observed in the lines. Dob (10-30 mg/kg) was effective
in WT and beta-2 -/- mice; Clen (1-10 mg/kg) was effective in WT
and beta-1 -/- mice. Neither of the agonists produced any signifi-
cant effects on DRL behavior in beta-1/2 -/- mice. In slices of cere-
bral cortex from WT mice, incubation with isoproterenol (0.01 and
0.1 uM), a non-selective beta adrenergic agonist, Dob (1 and 10
uM), or Clen (0.1 and 1 uM) increased cyclic AMP concentrations
in the presence of the PDE4 inhibitor rolipram (1 uM); these were
blocked in cortical slices from beta-1 -/- and beta-1/2 -/-, but not
beta-2 -/- mice.

Discussion: While beta-1 and beta-2 adrenergic receptors were in-
volved in antidepressant-like effects of dobutamine and celnbuterol,
respectively, neither is critical for the antidepressant-like effect of de-
sipramine. These were consistent with the changes in cAMP concen-
trations in slices of the cerebral cortex from different genotypes of
mice. These results suggest that while beta-1 adrenergic receptors play
an important role in the mediation of antidepressant activity, the be-
havioral effects of desipramine are mediated, at least in part, by a dif-
ferent mechanism (Supported by research grants from NIMH).

97. Lithium Regulates P2X7 Receptor Expression and ATP
Activation in Astrocytes: A Novel Therapeutic Target in the
Treatment of Bipolar Disorder?

Lei Zhang?*, James E Barrett and Husseini K Manji

Psychiatry, USUHS, Bethesda, MD, USA
Sponsor: James Barrett

Background: Mood disorders are associated with a reduction in re-
gional CNS volume and cell atrophy or neuronal and glial loss.
Lithium, a mainstay in the treatment of mood disorders, is known to
robustly enhance neurogenesis and increase the expression of glial
fibrillary acidic protein (GFAP) in rodent hippocampus, suggesting
an important role for lithium in the regulation of glial cell growth
and functions. Recent evidence suggested that ATP acting via
ionotropic (P2X) purinergic receptors might be involved in signaling
between glial cells and within glial-neuronal networks. The P2X7 re-
ceptor, known as the cytolytic P2Z receptor, has been implicated in
signalling between neuron and astrocytes, and has recently been pos-
tulated to represent a candidate gene for recurrent mood disorders.
P2X7 receptors have been proposed as mediators of inflammation,
and a potential role in neurodegeneration has been suggested. The
P2X7 receptor shares 35-40% homology with other P2X receptors. It
has two hydrophobic membrane-spanning domains and an extracel-
lular loop, and forms transmembrane ion channels. Under normal
conditions, extracellular nucleotides are present in only low concen-
trations. However, activated immune cells, such as lymphocytes,
macrophages, microgli, and platelets, and dying cells may release
high concentrations of different nucleotide di- and tri-phosphates
into the extracellular space. Under inflammatory conditions, P2X7
receptor activation stimulates the induction of multiple cytokine
pathways that may co-ordinate inflammatory responses, and triggers



massive transmembrane ion fluxes (particularly influx of Ca2+ and
Na+, and efflux of K+) and the formation of non-selective plasma
membrane pores that result in cell death. In contrast to their neu-
ronal counterpart, the function of P2X receptors in CNS glial cells is
largely unknown.

Methods: By Westen blot protein analysis, immunocytochemistry
and immunohistochemistry, we examined expression of P2X7 recep-
tors in astrocytes in vivo and in vitro and examined effect of lithium
(Li) on the expression of P2X7 in astrocytes.

Results: We found that P2X7 receptor expressed in astrocytes. P2X7
positive cells can be GFAP- and S100beta- positive, suggesting a colo-
colized of astrocyte proteins and P2X7 receptor in CNS. Moreover, we
also found that Li (0.5-1.0 mM) resulted in significantly decreased
expression of P2X7 receptor in cultured astrocytes. Finally, we also
found chronic (5-day) Li-treatment significantly blocked ATP-in-
duced influx of Ca2+ in astrocte.

Discussion: Our data demonstrated that P2X7 expresses in astrocyte,
and its expression levels can be regulated by chronic treatment of
ithium at therapeutically relavent concentrations. Considering P2X7
receptor’s role in ATP’s regulation on Ca2+, this may be the mole-
cualr mechanism that ATP-induced influx of Ca2+ can be blocked by
lithium in astrocyte. Our data provide evidence showing that P2X7
receptor in astrocytes may be a therapeutic target for mood disorder
treatments.

98. Abnormal Expression of Transcripts for GKAP and Shank
Suggest Alterations of Interactions Between Metabotropic and
Ionotropic Glutamate Receptors in Schizophrenic Brain

James H Meador-Woodruft*, Eduardo Reyes, Vahram Haroutunian
and Lars V Kristiansen

Department of Psychiatry, The Molecular & Behavioral Neuroscience
Institute, University of Michigan, Ann Arbor, MI, USA

Background: Abnormal expression of molecules involved in gluta-
matergic signaling has been found in schizophrenia. While much re-
search has focused on changes of the ionotropic NMDA and AMPA
receptors (iGluRs) and their associated post-synaptic proteins in psy-
chiatric illness, changes of the metabotropic G-protein coupled gluta-
mate receptors (mGluRs) and their associated intracellular proteins
have received less attention. The family of mGluR glutamate recep-
tors encompasses eight different receptors, which based on functional
and structural characteristics have been divided into 3 subgroups.
The mGIuR1 and mGluR5 receptors, which constitute the group I
mGluRs, are expressed in both neurons and glia. In excitatory
synapses mGluR1/5 are predominantly located in the periphery of
the post-synaptic density (PSD) where they are linked to NMDA and
AMPA receptors through a dense intracellular network of anchoring
proteins. Emerging evidence suggests that these anchoring molecules,
which include Homer, Shank and GKAP, serve functions not exclu-
sively as structural units of the PSD, but also as dynamically interact-
ing proteins involved in synaptic development and remodeling, thus
providing a connection between these synaptic events and coordi-
nated iGluR and mGluR function. Previous studies in postmortem
brains have identified abnormal cortical and subcortical expression
of both iGluRs and mGluRs in schizophrenia.

Methods: In this work, we have measured expression of transcripts
for GKAP and of the Shank isoforms 1 and 3 in dorsolateral pre-
frontal cortex (DLPFC) and anterior cingulate cortex (ACC) in post-
mortem brains from elderly schizophrenic patients and comparison
subjects.

Results: While we found no changes of GKAP transcript expression
in schizophrenia in either DLPFC or ACC, expression of Shankl in
ACC and Shank3 in DLPFC was increased.

Discussion: Since Shank, with Homer, is an important mediator of
mGluR associated regulation of intracellular Ca2+ release, and is a
required binding partner for GKAP and Homer in bridging iGluRs
and mGluRs, its abnormal expression might compromise normal

e

S247

cell biological processes in the glutamatergic synapse in schizophre-
nia. This work was supported by MH53327 and by the Stanley
Foundation.

99. Correlations Between REM Sleep EEG Spectral Analysis and
CSF GABA in Clinically Stable Drug-Free Patients with
Schizophrenia: A Pilot Study

Julie Poulin*, Daniel P Van Kammen, Mary E Kelley, Roger
Godbout, Thomas C Neylan, Eric A Nofzinger, Jeffrey L Peters and
Guochuan E Tsai

Centre de recherche Fernand-Seguin, University of Montreal,
Montreal, QC, Canada

Sponsor: Daniel van Kammen

Background: GABA-related biomarkers have been shown to relate
to structural, clinical and REM sleep disturbances in schizophre-
nia (van Kammen et al., 1994; 1998). GABA activity has also been
shown to modulate REM sleep activation (Boissard et al., 2003) as
well as betal EEG spectral power during sleep (Bastien et al.,
2003; Feinberg et al., 2000). The present study aims at evaluating
the relationship between CSF GABA markers and REM sleep EEG
betal spectral power in clinically stable drug-free patients with
schizophrenia.

Methods: Ten drug-free and clinically stable male inpatients (age:
39.4 +/- 4.4, range: 25 - 49 years) diagnosed with schizophrenia
(DSM-III-R, APA 1987), participated in the present study. Sleep
recording methods have already been described in Nofzinger et al.
(1993). All participants sleep three nights in a sleep laboratory after
six weeks of neuroleptic withdrawal. The third night was used for the
present analysis. Sleep stages were visually identified using 60-sec
epochs in accordance with Rechtschaffen and Kales (1968). Spectral
analysis was performed on the C3 EEG channel. For each 60-sec
epoch, absolute and relative EEG spectral power were extracted using
FFT for delta (0.75-3.75 Hz), theta (4.00-7.75 Hz), alpha (8.00-12.75
Hz), betal (13.00-19.75 Hz) and beta2 (20.00-30.00 Hz) frequency
bands. Thirty epochs without artifact were proportionally selected
from the three first REM sleep periods. The mean spectral power for
each frequency band was calculated. The lumbar puncture and assay
methods have been described in van Kammen et al. (1998). Lumbar
punctures were obtained with the patient in the lateral decubitus po-
sition. Twelve ml of CSF was collected, mixed, put on ice and stored at
-80 degrees Celcius. CSF GABA was measured using high perform-
ance liquid chromatography with post-column derivation and fluo-
rescence detection. Values of CSF GABA were adjusted for storage
time using linear regression. Correlations between CSF GABA con-
centration levels and betal spectral power were performed using
Spearman Rho. Correlations with other frequency bands were done
as an exploratory analysis.

Results: Two patients presented too many artefacts on spectral analy-
sis and have been removed from the analysis. A positive correlation
was observed between CSF GABA concentration level and REM sleep
EEG absolute betal spectral power (r=.78, p<.02). A trend to a posi-
tive correlation with absolute alpha spectral power was observed
(r=.66, p<.07).

Discussion: The present results show that high GABA activity is re-
lated to high betal EEG spectral power during REM sleep in drug-
free and clinically stable patients with schizophrenia. This observa-
tion corroborates previous studies showing that benzodiazepines
increase betal EEG activity during sleep (Feinberg et al., 2000). Previ-
ous results in never treated patients with schizophrenia have shown
that Increased REM sleep EEG Betal spectral amplitude was related
to increased negative symptoms but decreased positive symptoms
(Poulin et al., 2001). Thus, increased REM sleep EEG Betal spectral
power may reflect a relatively increased GABA activity in those pa-
tients with schizophrenia who presents with a higher negative/posi-
tive symptoms ratio.
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100. Medial Temporal Lobe Structures and RGS4 Polymorphisms
in First-Episode Schizophrenia

Konasale M Prasad*, Kodavali V Chowdari, Michael E Talkowski,
David A Lewis, Vishwajit L Nimgaonkar and Matcheri S Keshavan

Department of Psychiatry, Western Psychiatric Institute and Clinic,
Pittsburgh, PA, USA

Sponsor: Past Travel Awardee, PMRTP, 2004

Background: Medial temporal lobe (MTL) structures (hippocampus,
parahippocampal gyrus, amygdala and entorhinal cortex) have been con-
sistently implicated in the pathophysiology of schizophrenia. These re-
gions contain a rich network of monoaminergic synapses where neuro-
transmission is mediated through G-protein coupled receptors. Allelic
variants in the gene that encodes the regulator of G-protein signaling
subtype 4 (RGS4) has been associated with schizophrenia in seven inde-
pendently ascertained populations. RGS4 negatively regulates G-protein
activation. Prior postmortem studies have reported underexpression of
RGS4 in the dorsolateral prefrontal cortex (DLPFC) and we reported an
association between RGS4 genotypes and DLPFC volume in first-episode
schizophrenia patients. RGS4is differentially expressed in the MTL struc-
tures; parahippocampal gyrus (PHG) moderately expresses RGS4
whereas hippocampus expresses minimally. Based on these findings, we
hypothesized that the parahippocampal gyrus (PHG) will show volumet-
ric changes across the RGS4 genotypes whereas hippocampus will not.
Methods: We recruited a series of first-episode schizophrenia patients
(n=24) and matched healthy control subjects (n=29) and acquired
structural MRI scans on all these subjects. We genotyped these sub-
jects using single base extension reaction assay and measured the
MTL structures (PHG, hippocampus, entorhinal cortex and amyg-
dala) using the methods that were published earlier.

Results: Using MANOVA, we found a significant diagnosis x genotype
interaction for SNP4 and 18 for the MTL structures (Roy’s Largest
Root, F=2.32, p=0.036). Within group MANCOVA using age and gen-
der as covariates revealed that the PHG volume was significantly dif-
ferent as a function of SNP4 (Model p=0.05; right PHG, F=5.58,
p=0.012; left PHG, F=2.39, p=0.1) and SNP18 (Model p=0.054; right
PHG F(2,24)=5.43, p=0.014; left PHG, F(2,24)=2.32, p=0.12) alleles
within patients but not in controls. Patients homozygous for allele T
(n=11) had smaller volumes compared to those homozygous for allele
G (n=4) (Posthoc Bonferroni tests, right PHG p=0.008; left
PHG=0.07; Fig 1). We did not find such differences in the volumes of
hippocampus, entorhinal cortex, amygdala or total brain volume.
Discussion: Our main finding is that among the MTL structures
parahippocampal gyrus showed volumetric differences within pa-
tients across the RGS4 genotypes but not control subjects suggesting
an interaction with other disease related factors. These results suggest
that the volumetric changes associated with RGS4 polymorphisms
may be regionally specific, possibly reflecting the pattern of expression
of RGS4. These observations are consistent with our earlier report of
the association with dorsolateral prefrontal cortex volume with RGS4
genotypes. Furthermore, we have reported earlier that the PHG vol-
ume negatively correlated with severity of delusions and thought dis-
order scores. Further analyses are being carried out to examine the as-
sociation of RGS4 polymorphisms with these clinical features.

101. The Consortium on the Genetics of Schizophrenia (COGS):
Reliability and Validity of Standardized Assessement of Basic
Oculomotor Function in Schizophrenia Patients, First Degree
Relatives and Controls in a Multisite Study

Allen D Radant*, Dorcas ] Dobie, Monica E Calkins, Ann Olincy,
Sean P Meichle and Debby W Tsuang

Psychiatry and Behavioral Sciences, University Of Washington,
Seattle, WA, USA

Sponsor: Elaine Peskind

Background: The COGS is an ongoing NIMH funded 7-site collabo-
ration investigating the genetics of schizophrenia endophenotypes.
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Documentation of the feasibility and reliability of obtaining oculo-
motor data as part of a larger research battery, administered at multi-
ple sites, is crucial if these tasks will be used to assess endophenotypes
in schizophrenia. Significant schizophrenia-control differences in
smooth pursuit performance have been well documented in single
site studies. We report on the effectiveness of cross-site training, stan-
dardization of methods and equipment, as well as the initial data
analysis of smooth pursuit and prosaccade measures.

Methods: Two identical smooth pursuit and one prosaccade task
were administered as part of a battery of tests quantifying six en-
dophenotypes in schizophrenia patients, their families, and normal
controls. Training consisted of an extensive, in-person training ses-
sion, conference calls, and review of a detailed video. Ongoing quality
control consisted of biweekly phone calls, site visits and reviews of
methods. Data from all 7 sites were transmitted to a central data
analysis site. Blinded data was first reviewed visually; data with unac-
ceptably poor quality were discarded. Primary prosaccades, smooth
pursuit artifacts, smooth pursuit eye movement and saccade subtypes
were identified and characterized with a computerized pattern recog-
nition algorithm.

Results: We have collected oculomotor data from 512 subjects thus
far. Data were acceptable for 98 probands, 214 first-degree relatives,
and 135 controls. Prosaccade and smooth pursuit data quality were
unacceptable for 59 and 57 subjects, respectively and 20% of all
smooth pursuit tracking was designated unusable by the computer al-
gorithm. Latency and amplitude of prosaccades did not vary among
the three subject groups. Smooth pursuit gain was significantly lower
(p<0.001), and catch-up and intrusive saccade frequency was signifi-
cantly higher (p<0.05) among probands, but these variables did not
differ between first-degree relatives and controls. The smooth pursuit
gain of schizophrenia patients was lower than the other two groups at
6 of the 7 sites. Correlations between the gain in the two smooth pur-
suit tasks, calculated for each site individually, were highly significant
at all sites.

Discussion: After extensive training, laboratories at 7 sites, some with
no prior experience in oculomotor research, collected high quality
prosaccade and smooth pursuit data. Proband-control differences
were consistent with those reported in prior single site studies. High
correlation between gain during the two smooth pursuit tasks, and
lack of major differences in the patterns of data from the sites, indi-
cates that training and quality assurance efforts were successful.

102. Disrupted Integration of Prefrontal and Hippocampal
Activation in Schizophrenia During Word Encoding and
Recognition

John D Ragland*, Dan Wolf, Mark Elliott, Jeffrey N Valdez, Ruben C
Gur and Raquel E Gur

Psychiatry, University of Pennsylvania, Philadelphia, PA, USA

Background: Functional imaging studies of episodic memory often
find reciprocal abnormalities in the prefrontal versus temporal limbic
brain function of individuals with schizophrenia. That is, reduced
frontal lobe function is accompanied by overactivation in hippocam-
pal regions, and prefrontal hyperactivity is accompanied by reduced
hippocampal response. These reciprocal abnormalities have provided
support to the hypothesis that schizophrenia may disrupt the normal
functional connectivity of prefrontal and temporal limbic brain
structures (Friston & Frith, 1995). The current study aims to directly
test this disrupted frontotemporal connectivity hypothesis.

Methods: BOLD fMRI data were examined for a sample of 13 pa-
tients with schizophrenia and 13 healthy controls who performed a
levels-of-processing word encoding and recognition paradigm
(Ragland et al., 2003). Previous whole brain SPM2 analysis of these
data (Ragland et al., in press) revealed that patients and controls acti-
vated ventrolateral prefrontal cortex with no group differences in pre-
frontal function. However, patients showed overactivation in the
parahippocampal gyrus. The current study used a region-of-interest



(ROI) analysis approach to examine relationships between these two
brain regions. ROIs were constructed based on demarcation of Brod-
mann areas (BA) within Talairach space. The ventrolateral prefrontal
cortex (VLPFC) included all voxels belonging to BA47, and the hip-
pocampal formation (HIP) included voxels belonging to the hip-
pocampus and parahippocampal gyrus. These structural ROI masks
were applied to the SPM{z} maps of each individual and thresholded
at p<.05, uncorrected. SPM{z} maps were based on correctly per-
formed trials only, and the liberal threshold insured an adequate
number of voxels for calculation of a stable mean value, without in-
cluding voxels unrelated to task performance. Resulting mean percent
signal change values (%Signal) were calculated within each hemi-
sphere, separately for word encoding and recognition conditions.
Results: There were no group differences in %Signal in VLPFC or
HIP regions for either encoding or recognition conditions, with both
groups demonstrating a 0.4 to 0.5 % increase in signal. Examination
of Spearman correlations during encoding did not reveal any signifi-
cant relationships in the right hemisphere for either group. However,
controls had a significant correlation between left hemisphere VLPFC
and HIP activity (r=.78, p<.05) that was not present in the patient
sample (r=.20, ns). A similar pattern was seen for the right hemi-
sphere during word recognition. Healthy subjects demonstrated a
positive correlation between VLPFC and HIP %Signal (r=.65, p<.05),
that was not present in the patient sample (r=.52, ns).

Discussion: These results provide additional support for a model of
disrupted connectivity between prefrontal and temporal limbic brain
regions in schizophrenia. Although there were no group differences in
percent signal change for either region, only controls showed appro-
priately lateralized coupling between the prefrontal cortex and hip-
pocampal formation during correct word encoding and recognition.

103. Bilateral Reduction of Caudate Volumes in the Young,
Asymptomatic, Genetically at Risk Offspring of Patients with
Schizophrenia

RP Rajarethinam*, Ameet Upadhyaya, Pon Tsou, Margi Upadhyaya,
Jeffrey Nutche and Matcheri Keshavan

Psychiatry and Behavioral Neurosciences, Wayne State University,
Detroit, MI, USA

Sponsor: Gerald Sarwer-Foner

Background: The basal ganglia represent target fields for dopaminer-
gic tracts that are believed to be involved the pathophysiology of
schizophrenia. Basal ganglia play a critical role in higher cognitive
functions such as attention, working memory, and goal-directed be-
havior. The increased caudate volumes seen in chronic schizophrenia
may be related to antipsychotic treatments; drug naive patients have
smaller caudate volumes suggesting an illness related striatal pathol-
ogy. It is unknown whether this reflects a biomarker of susceptibility
to the illness, or is a state dependent alteration of new onset illness. .
Studying at-risk relatives can help clarify this question as the risk of
schizophrenia increases by the proximity of genetic relationship. In
this study we measured the caudate volume in adolescents with at
least one parent with schizophrenia.

Methods: Right and left Caudate nucleus were measured in a semi-
automated method using MRI (1.5 mm T1 coronal images resampled
in AC PC Talairach space) in 52 young non-psychotic offspring
(HR=29 males and 23 females, mean age 15.4 years, Std 4.37) of pa-
tients with schizophrenia and 53 normal comparison subjects similar
in age and sex (NC=27 males and 26 females, mean age 16.5 years Std
4.37) with no family psychiatric history.

Results: Caudate volumes were significantly reduced in the HR sub-
jects bilaterally (right NC = 3.58 cc, Std 0.5, HR=3.26 cc, Std 0.5,
p<0.0006, and left NC=3.57 cc, Std 0.5, HR=3.26 cc Std 0.5, p<0.001.
Intracranial volumes did not differ across the groups (p=.53).
Discussion: These findings provide new evidence that caudate vol-
ume reduction may be a trait related, premorbid neuroanatomical
abnormality in the genetically vulnerable individuals. These observa-
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tions may provide the neuroanatomical basis for the motor and neu-
rocognitive abnormalities seen in HR subjects. Further studies and
follow up will help understand the role of the striatum in the premor-
bid vulnerability and progression to later schizophrenia.

104. The Orexin-1 Receptor Antagonist SB-334867 Reverses the
Depolarization Inactivation of A9 and A10 Dopamine Neurons
Caused by Chronic Administration of Haloperidol and
Olanzapine

Kurt Rasmussen*, Kalpana Merchant and Yili Yang

Eli Lilly & Co., Indianapolis, IN, USA
Sponsor: Barry Jacobs

Background: Chronic administration of antipsychotics leads to de-
polarization inactivation of dopamine neurons in the ventral
tegmental area (A10) and substantia nigra pars compacta (A9). We
have previously shown that the selective orexin-1 antagonist SB-
334867 can block the acute excitatory effects of haloperidol and olan-
zapine on A9 and/or A10 cells. Thus, we examined the effects of SB-
334867 on the effects of chronic administration of haloperidol or
olanzapine on A9 and A10 cells.

Methods: We used single-unit, extracellular recordings to examine
the number of spontaneously active A9 and A10 cells in chloral hy-
drate anesthetized male Sprague-Dawley rats. Osmotic minipumps
were used for the chronic administration of compounds. The elec-
trode was passed through 9 tracks in A9 or A10; each track was sepa-
rated by 0.2 mm. After six tracks were made, SB-334867 was adminis-
tered i.v. and three additional tracks were made.

Results: Acute administration of SB-334867 did not alter the number
of spontaneously active A9 or A10 cells in animals receiving chronic
vehicle, but did reverse the decrease in the number of spontaneously
active A9 and/or A10 dopamine cells caused by the chronic adminis-
tration of haloperidol (1 mg/kg/day X 21 days, sc) or olanzapine (10
mg/kg/day X 21 days, sc).

Discussion: These results indicate that activation of orexin-1 recep-
tors plays an important role in the effects of antipsychotic drugs on
dopamine neuronal activity and may play an important role in the
clinical effects of antipsychotic drugs. This work was funded by Eli
Lilly and Co. and carried out in accordance with the NIH Guide for
the Care and Use of Laboratory Animals and Eli Lilly and Co. Animal
Care and Use Policies.

105. Second-Generation Antipsychotic Exposure and Patterns of
Change in Metabolic Adverse Effects: A Longitudinal
Pharmacoepidemiology Study from 1988 to 2002

Chris Reist*, Lawrence Albers, Sandor Szabo, Mazan Jamal,
Mehrtash Hashemzadeh and Vural Ozdemir

Long Beach VA Medical Center, Long Beach, CA, USA
Sponsor: Larry Stein

Background: Individuals with schizophrenia are at higher risk for de-
veloping diabetes and cardiovascular disease. Factors such as un-
healthy life styles and decreased access to health care contribute to a
life expectancy that is 20% shorter in patients with schizophrenia
than the general population. Additional modifiable risk factors in-
clude exposure to second generation antipsychotics (SGAs) that have
been associated with metabolic syndrome. The precise quantitative
relationship of SGAs to individual components of the metabolic syn-
drome (e.g. obesity and diabetes), however, has not been studied in a
longitudinal naturalistic clinical setting. In an effort to delineate the
relationship between the first introduction of SGAs in 1991 and the
subsequent emergence of SGA-associated metabolic syndrome, a
pharmacoepidemiology study was conducted using a large data base
consisting of 5 to 8 million inpatient hospital stays per year sampled
to approximate a 20-percent stratified sample of the US community
hospitals from 1988 to 2002. The Nationwide Inpatient Sample (NIS,
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Healthcare Cost and Utilization Project) is the only national hospital
database with discharge information on all patients, regardless of
payer, including persons covered by Medicare, Medicaid, private in-
surance, and the uninsured.

Methods: Hospital discharge data on inpatients with an ICD-9 diag-
nosis of schizophrenia, schizoaffective or psychotic disorder (here-
after referred to as cases) from 1988 to 2002 were obtained from the
NIS. A control sample comprised of a random inpatient sample, cre-
ated by exclusion of the cases, was selected in each study year. The net
prevalence difference in obesity, diabetes, and surrogates for decom-
pensated diabetes (diabetic ketoacidosis and hyperosmolar coma,
DKA/HO) were calculated by subtracting the prevalence data in con-
trols from that in cases in each year.

Results: Over the period of 1988 to 2002, the difference in prevalence
of all end points in cases increased. For obesity, the prevalence of obe-
sity in cases with a psychotic illness was 14.7% higher than controls in
2002. By contrast, in 1988 prior to the clinical adoption of SGAs, the
obesity prevalence in cases was only 4.7% higher than controls. For
diabetes, the prevalence was 1.5%-2.0% lower in cases compared to
controls between 1988 to 1997. Beginning in 1998, however, a step-
wise marked increase in net prevalence of diabetes was observed,
reaching a prevalence that was 2.2% higher than controls by 2002.
Similarly for DKA/HO, the prevalence was initially lower in cases be-
tween 1988 to 1992, equivalent from 1993 to 1998, and became mar-
ginally higher than controls from 1999 to 2002 (0.05%). Statistical
trend analysis using regression of the difference in prevalence of each
metabolic adverse event indicated a significant increase, as evidenced
by positive slopes from 1988 to 2002 for obesity (slope = +0.98,
p<0.01), diabetes (slope = +0.78, p<0.01) and DKA/HO (slope =
+0.81, p<0.01). Using 1996 as an inflection point when adoption of
SGAs reached 50% of the new prescriptions for antipsychotics, we
observed a significantly higher prevalence difference for obesity in
cases than controls during 1997-2002 (11.7% % 1.9) (mean £ SD)
compared to the 1988-1996 period (6.4% =% 1.6) (p<0.001).
Discussion: These longitudinal data provide a quantitative estimate
of the marked increase in SGA-associated metabolic side effects in a
large sample of inpatients drawn from US community hospitals. The
increased prevalence of these side effect over the 15 year study period
appears to parallel the rising market penetration of SGAs. Supported
by: VISN 22 Mental Illness Research, Education, and Clinical Center
(www.mirecc.org)

106. MEG Gamma Band Activity Reduced in Psychotic Adolescents
Keeran Maharajh, Peter Teale, Don Rojas and Martin Reite*

Psychiatry, UCHSC, Denver, CO, USA

Background: Gamma band (40Hz) activity has been implicated in
cortical information transfer. Gamma band activity has been shown
to be reduced in adults with schizophrenia. Further, the auditory
sources of gamma band activity have been reported to have reduced
asymmetry in psychotic patients. Gamma band activity in children or
adolescents with psychosis, however, has not yet been reported.
Methods: We studied 25 subjects (7 with schizophreniform psy-
chosis, 8 with affective psychosis, and 13 controls). MEG was
recorded with a 37 channel Magnes I gradiometer system. Steady
state fields were recorded in response to contralateral 500msec 40Hz
pulse trains. The power spectrum of the steady state responses were
analyzed using using wavelets, a time-frequency decomposition
methodology . This analysis was applied both to the phase locked
(evoked) and non-phased locked (induced) activity.

Results: Phase locked 40Hz power was significantly lower in the psy-
chotic adolescent group compared to controls ( p=.053). There were
no apparent differences between the schizophreniform and affective
psychoses, although the number of subjects in each group is too small
to detect small effects.

Discussion: These findings are compatible with a disturbance in thal-
amocortical oscillatory mechanisms in adolescents with psychosis.
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The observation that phase locked power, and not induced power,
shows a difference in psychotic adolescents may imply an inability to
create and/or maintain a 40Hz oscillation, as opposed to any trial-to-
trial variations during the course of the experiment.

107. Randomized Comparison of Olanzapine versus Risperidone
for the Treatment of First Episode Schizophrenia: Four Month
Outcomes

Delbert G Robinson*, Margaret Woerner, Barbara Napolitano,
Raman Patel, Serge Sevy, Handan Gunduz-Bruce, Jose Soto-Perello,
Alan Mendelowitz, Ali Khadivi, Rachel Miller, Joanne McCormack,
Beth Lorell, Martin Lesser, Nina Schooler and John Kane

Research, The Zucker Hillside Hospital, Glen Oaks, NY, USA
Sponsor: Arthur Rifkin

Background: Studies with first episode populations offer the unique
opportunity to examine the effectiveness and side effects of medica-
tions without the confounding effects of prior medication use. The
Preventing Morbidity in First Episode Schizophrenia study compares
outcomes with treatment with olanzapine and risperidone over three
years in a variety of domains. This report presents response rates,
negative symptom outcomes and side effects over the first four
months of treatment.

Methods: One hundred twelve subjects (70% male; mean age 23.3
(SD = 5.1) years) with a first episode of schizophrenia, schizophreni-
form or schizoaffective disorder were randomly assigned to treatment
with olanzapine (2.5 to 20 mg daily) or risperidone (1 to 6 mg daily).
Response criteria are: a rating of 3 (mild) or less on the following
SADS-C+PD items: severity of delusions; severity of hallucinations;
impaired understandability; derailment; illogical thinking; bizarre
behavior, and a rating of very much improved or much improved on
the CGI improvement item. This level of improvement had to be
maintained on two consecutive ratings.

Results: Response rates were 43.7% (95% CI: 28.8%, 58.6%) with
olanzapine and 54.3% (95% CI: 39.9%, 68.7%) with risperidone
(p=0.35). The percent of responding subjects having a subsequent
rating not meeting response criteria was higher among subjects as-
signed to olanzapine (40.9%; 95% CI: 16.8%, 65.0%) than those tak-
ing risperidone (18.9%; 95% CI: 0%, 39.2%) but the difference was
not statistically significant (p=0.08). There were no differences be-
tween the medications in negative symptom outcomes. Motor side ef-
fects: EPS scores were slightly higher with risperidone [1.3 (95% CI:
1.2, 1.5)] than with olanzapine [1.1 (95% CI: 0.9, 1.3)] but the differ-
ence was not statistically significant (p=0.06). The frequency of
akathisia was low and did not differ between the medications. Weight
gain: Weight gain was more with olanzapine than with risperidone
(p=0.01). Percent gain from baseline weight at 16 weeks with olanza-
pine was 17.1% (95% CI: 13.8%, 20.4%) and 11.4% (95% CI: 8.4%,
14.6%) with risperidone.

Discussion: Both olanzapine and risperidone are effective at promot-
ing response. There may be differences between the medications in
stability of response and side effects.

108. Olanzapine and Clozapine Rapidly Decrease Whole-Body
Insulin Sensitivity in Rats: Implications for the Diabetic Liability
of Certain Antipsychotics

K L Houseknecht, A S Robertson, E M Gibbs, W ] Zavadoski, F M
Nedza, D E Johnson, B K Koe and H Rollema*

Diabetes and Neuroscience, Pfizer Global Research & Development,
Groton, CT, USA

Sponsor: B. Kenneth Koe

Background: To study underlying mechanisms of antipsychotic-in-
duced hyperglycemia and diabetes,"* we used acute models to exam-
ine properties that contribute to early metabolic effects of antipsy-
chotics, i.e. before compensatory mechanisms or weight gain



confound the results. Recently we showed that olanzapine and cloza-
pine inhibit cholinergic-stimulated insulin secretion, which could
lead to hyperglycemic events,” while the present study investigated
acute effects of antipsychotics on insulin sensitivity in vivo and on
glucose transport in vitro.

Methods: Insulin sensitivity. Using a hyperinsulinemic, euglycemic
clamp model (constant infusion with insulin 3 mU/kg*min and so-
matostatin 3 mg/kg*min) in 5 hr fasted conscious male Wistar rats,
the Glucose Infusion Rate (GIR) to maintain euglycemia was moni-
tored and used as an index of whole-body insulin sensitivity. Once
steady state was achieved, drug or vehicle was administered sc and
GIR was monitored for 120 min. Glucose uptake in muscle. Changes
in basal and insulin-stimulated 2-deoxyglucose uptake were meas-
ured in the absence and presence of olanzapine in epitrochlearis
muscle isolated from naive female CD rats, as well as in muscle iso-
lated from rats that were treated 1 hr before with vehicle or 10 mg/kg
sc olanzapine.

Results: Insulin sensitivity. Olanzapine (1, 3.2, & 10 mg/kg s.c.) and
clozapine (1, 3.2, & 10 mg/kg sc) caused highly significant (P<0.001),
dose-dependent reductions in GIR, starting within 40 min with max-
imal reductions from 53-68%. Ziprasidone (3.2, 10 or 32 mg/kg sc)
and risperidone (2 mg/kg sc) had no effect on GIR, while all com-
pounds showed dose-dependent sedative-like behavioral responses.
Glucose uptake. Incubations with olanzapine (0.1- 10 uM) did not af-
fect basal or insulin-stimulated 2-deoxyglucose transport in isolated
epitrochlearis muscle from naive rats. Likewise, in muscle from rats
treated with 10 mg/kg sc olanzapine, which resulted in olanzapine
muscle levels of 7 uM, basal and insulin-stimulated glucose uptake
was unaffected and subsequent incubations with olanzapine (0.1- 10
UM) had no effect.

Discussion: Olanzapine and clozapine, antipsychotics associated
with an increased propensity for diabetes, " significantly and rapidly
impair whole-body insulin action in rats after a single dose, prior to
any effect on body weight. Since these compounds do not inhibit glu-
cose transport in muscle, the decreased GIR is most likely a conse-
quence of elevated hepatic glucose output. In contrast, high doses of
antipsychotics with a limited (risperidone) or minimal (ziprasidone)
diabetic risk had no effect. Since the euglycemic clamp experiments
are carried out under hyperinsulinemic conditions, direct effects on
insulin secretion do not play a role in olanzapine- or clozapine-in-
duced decreases in insulin sensitivity in this paradigm. In addition to
the direct impairment of cholinergic-stimulated insulin secretion
from B-cells,” these effects could therefore represent an important
mechanism that contributes to hyperglycemia or acute ketoacidosis
reported in patients on olanzapine or clozapine. The present results
in rats are in good agreement with a recent study showing that olan-
zapine can rapidly cause insulin resistance and impaired B-cell com-
pensation in dogs without weight gain.* Taken together these data
support the hypothesis that the unique pharmacological properties of
clozapine and olanzapine produce a direct effect on glucose home-
ostasis, independent of adiposity.” ' Consensus Development Confer-
ence, Diabetes Care 27: 596-601. > Newcomer (2005) CNS Drugs
19,Suppl. 1: 1-93. ® Johnson et al (2005) Diabetes 54: 1552-1558.* Ader
et al (2005) Diabetes 54: 862-871.

109. Alteration of Amygdala Inputs to Entorhinal Cortex Through
Dopaminergic Modulation of Voltage-Gated Ion Channels
Amiel Rosenkranz* and Daniel Johnston

Center for Learning and Memory, University of Texas-Austin, Austin,
TX, USA

Sponsor: Travel Awardee, Young Investigator Memorial, 2005

Background: The amygdala in known to have a significant part in the
regulation of emotion and memory. One of the primary outputs of
the amygdala goes to the entorhinal cortex (EC), a region involved
with consolidation and recall of memories. Both of these regions have
been reported to display functional or anatomical abnormalities in
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patients with schizophrenia. Furthermore, dopamine (DA) in these
regions can potently modulate formation and recall of memories.
However, the physiological actions of DA in the EC have not been ex-
amined in depth.

Methods: In this study we utilized in vitro whole cell recordings from
the soma and dendrites of neurons of the rat EC to examine how DA
modulates their excitability, and inputs from the amygdala.

Results: We found that DA enhanced synaptic integration while
reducing membrane excitability. This effect displayed a voltage
dependence such that the enhancement of synaptic integration
was more prominent at depolarized membrane potentials,
whereas the reduction of membrane excitability was more promi-
nent when action potentials were evoked from potentials closer to
resting values. Our results indicate that this effect is likely due to
DA-mediated enhancement of sodium channel activity, which is
apparent only at depolarized potentials, and an enhancement of
h-channels, which is not obvious at depolarized potentials. This
results in an effect of DA that will depend upon the state of the
neuron, whereby large coordinated inputs, or inputs that arrive
during a depolarized state will be enhanced by DA. Furthermore,
our data demonstrate that DA modulates dendritic information
processing.

Discussion: Modulation of voltage-gated ion channels in the den-
drites of EC neurons can potently alter synaptic integration and plas-
ticity. This may be one means by which DA modulates memory, par-
ticularly those with emotional content that are likely to be influenced
by inputs from the amygdala. Abnormal regulation of cortical DA, as
may occur in schizophrenia, will be expected to disrupt this aspect of
emotional behavior.

110. Antipsychotic-Like Effects of SCA-136: A Novel 5-HT,.
Receptor Agonist

Karen L Marquis, Nancy Ator, John Dunlop, Siva Ramamoorthy,
Chad Beyer, Qian Lin, Julie Brennan, Michael Piesla, Charles Ashby;,
Boyd Harrison, Ron Magolda, Menelas N Pangalos, Gary Stack and
Sharon Rosenzweig-Lipson*

Discovery Neuroscience, Wyeth Research, Princeton, NJ, USA
Sponsor: Nancy Ator

Background: Neurochemical studies have shown that activation of 5-
HT,. receptors preferentially decreases levels of mesolimbic
dopamine (DA) relative to nigrostriatal DA. Given the role of
mesolimbic DA in mediating the efficacy of antipsychotics and ni-
grostriatal DA in mediating the extrapyramidal side-effects of an-
tipsychotics, the present studies investigated if SCA-136 could pro-
duce antipsychotic-like efficacy without having the liability of
producing extrapyramidal motor symptom side effects.

Methods: SCA-136 was evaluated in animal models predictive of ei-
ther antipsychotic efficacy (conditioned avoidance responding, apo-
morphine-induced climbing, nucleus accumbens DA, number of
spontaneously active A10 DA neurons/track) or extrapyramidal side-
effect (EPS) liabilities (apomorphine-induced stereotypy, catalepsy,
striatal DA, number of spontaneous A9 DA neurons/track). In the
conditioned avoidance model, SCA-136 was evaluated in a shuttle
box avoidance procedure and effect on the number of trials in which
there was avoidance, escape, or no response was recorded. In the apo-
morphine-induced climbing/stereotypy model, following adminis-
tration of 1 mg/kg apomorphine, the ability of SCA-136 to block ei-
ther apomorphine-induced climbing or apomorphine-induced
stereotypy was recorded. In microdialysis studies, microdialysis
probes were implanted either in the nucleus accumbens or striatum,
and effects on DA levels in both brain regions were measured follow-
ing administration of SCA-136. In electrophysiology studies, micro-
electrodes were placed in either the ventral tegmental area (A10) or
the substantia nigra (A9) and the number of spontaneously active DA
neurons/track were counted.
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Results: SCA-136 produced dose-dependent decreases in condi-
tioned avoidance responding in rats at doses that did not affect the
number of no-response trials, a profile predictive of antipsychotic
efficacy (MED = 1.7 mg/kg IP). SCA-136 produced dose-dependent
decreases in apomorphine-induced climbing with no effect on apo-
morphine-induced stereotypy (MED = 5.4 mg/kg IP) and did not
induce catalepsy in mice, indicative of atypical antipsychotic-like ef-
fects with low EPS liability. SCA-136 (17 mg/kg SC) preferentially
decreased nucleus accumbens DA (-39%) relative to striatal DA (no
change), indicative of mesolimbic selectivity. Acute and chronic ad-
ministration of SCA-136 (3-17.8 mg/kg IP) decreased the number
of spontaneously active A10 DA neurons without affecting the
number of spontaneously active A9 DA neurons, predictive of
mesolimbic selectivity, rapid onset, and an atypical antipsychotic-
like profile.

Discussion: SCA-136 is a novel and potent 5-HT, receptor agonist
(Ki = 3 nM; Rosenzweig-Lipson et al., this meeting). The present
studies demonstrate that SCA-136 produces antipsychotic-like effi-
cacy without EPS liability, indicative of an atypical antipsychotic. The
acute effects of SCA-136 on both nucleus accumbens DA and on
spontaneously active A10 dopamine neurons are suggestive of rapid
onset antipsychotic-like effects.

111. Efficacy of Ziprasidone in Schizophrenic Subjects with
Differing Levels of Agitation
Nina R Schooler*, Jacobo Mintzer, Antony Loebel and Ruoyong Yang

Psychiatry, Georgetown University, Washington , DC, USA

Background: Agitation occurs frequently in patients with schizo-
phrenia and is an important treatment target. The objective of this
post-hoc analysis was to evaluate whether the presence of agitation is
a potentially important factor mediating response to antipsychotic
treatment.

Methods: We analyzed data pooled from 2 randomized, double-
blind, fixed-dose, placebo-controlled, 6-week trials of ziprasidone
(20mg to 100mg BID) in schizophrenia (N=540), to evaluate treat-
ment response in two subgroups defined by moderately high (PANSS
excitement (EC) score > 15, N=182) and low (<15, N=358) levels of
agitation symptoms at baseline. Improvement in overall severity of
illness was assessed using the CGI-S scale. The main effect of treat-
ment and the interaction between treatment and agitation were eval-
uated using analysis of covariance.

Results: Improvement in CGI-S (and other standard measures of
psychopathology) was seen in both individual and pooled studies.
Ziprasidone showed significant improvement in CGI-S score (LOCF)
compared with placebo, in subjects with both high (PANSS EC score
>15) and low (PANSS EC score < 15) levels of agitation symptoms.
Mean baseline to endpoint change in CGI-S score was -0.53 for
ziprasidone and +0.09 for placebo compared to -0.55 for ziprasidone
and -0.31 for placebo for the high and low agitation level subgroups,
respectively (P=0.035). Within the ziprasidone arm, improvement in
the overall severity score was similar in both subgroups. The placebo-
corrected effect size for CGI-S score however, was 0.63 and 0.24 for
high and low agitation subgroups respectively. A significant quantita-
tive-interaction effect on CGI-S severity score was observed between
treatment (ziprasidone versus placebo) and the level of agitation
symptoms at baseline (P=0.039).

Discussion: The effectiveness of ziprasidone for improving overall
severity of illness was seen in patients with both low and high levels of
agitation, thus indicating overall robust efficacy. Further, the results
of an interaction analysis suggests significantly greater effect size for
ziprasidone in patients with higher level of agitation symptoms and
that placebo response in patients with high PANSS EC scores is low,
Agitation may be an important variable mediating treatment re-
sponse to ziprasidone. Whether this is true for all antipsychotic med-
ications, for atypicals in general or is specific to zipasidone will re-
quire further study.

ACNP 2005 Annual Meeting

112. A Pharmacogenetic Test for Prediction of Vulnerability to
Tardive Dyskinesia

Ronnen H Segman*, Tanya Goltser - Dubner, Fabio Macciardi and
Bernard Lerer

Psychiatry, Hadassah University Hospital, Jerusalem, Israel
Sponsor: Arieh Shalev

Background: Tardive dyskinesia (TD) affects up to 49% of schizo-
phrenia patients following chronic exposure to dopamine receptor
antagonist drugs. Drug and patient related risk factors account for a
small portion of the variance in the incidence of TD. In addition, a
number of polymorphic genes have been associated with small incre-
ments in risk for TD. While supporting a polygenic multifactorial
model modulating TD vulnerability, the magnitude of each of these
effects precludes their use to guide clinical practice.

Methods: We applied a predictive model based on the cumulative
contribution of genetic, clinical, and demographic variables to dyski-
nesia scores as rated by the Abnormal Involuntary Movements Scale
(AIMS), employing a case control association design among 121
chronically medicated schizophrenia patients.

Results: Multiple regression analysis found a number of factors that
showed signficant and independent impact on AIMS scores. These
included genotypic data from five polymorphic genetic loci including
the dopamine D3 receptor (DRD3), serotonin receptors HTR2C and
HTR2A, magnesium superoxide dismutase (MNSOD) and the meta-
bolic enzyme cytochrome p 17 alpha hydroxylase (CYP17). Demo-
graphic and clinical variables that impacted signficantly on risk were
the patient’s age at first antipsychotic drug treatment, total score on
the positive and negative symptom scale (PANSS), drug dosage in
chlorpromazine equivalent units, age, and gender. A step wise regres-
sion model based on these factors correctly classified 72% of patients
with clinical TD (LR Chi2 (df 9) = 28.53, p = .0008; sensitivity 72.3%
specificity 71.7 %, false positive rate 28.2%, false negative rate
27.6%).

Discussion: The level of sensitivity and specificity achieved provides
proof of concept for the utility of a multifactorial pharmacogenetic
test for prediction of susceptibility to TD. Replication in indepent
samples is required to generalise the predictive utility of these factors.
Further development of the test should include additional genetic
polymorphisms and clinical variables and thereby increase its predic-
tive power and clinical utility.

113. Neuregulinl-Induced Cell Migration of B Lymphoblasts:
Possible Association with Schizophrenia

Yoshitatsu Sei*, Renee Ren-Patterson, Zhen Li, Elizabeth M
Tunbridge, Michael F Egan, Bhaskar S Kolachana and Daniel R
Weinberger

GCAP, NIMH, NIH, Bethesda, MD, USA
Sponsor: Daniel Weinberger

Background: Neuregulinl (NRG1) plays a critical role in neuronal
migration and thus the development of the central nervous system. It
has been suggested that signaling mediated by NRGI is associated
with neuropathogenesis of Schizophrenia. Since neuronal cells and
immune cells share many cellular and molecular mechanisms for cell
migration, we tested NRG1-induced cell migration using B lym-
phoblasts from patients.

Methods: Expressions of ErbB2, 3 and 4 were examined by RT-PCR,
Western blot and immunohisotochemistry. Phosphorylation status of
AKT and ERK was monitored by Western. Intracellular calcium levels
was measured by flow cytometry using fluo-3. Cell migration was as-
sayed using 96-Transwell assay kits from Chemicon and Calbiochem.
Results: We found that NRG1 induced cell polarization, co-localiza-
tion of ErbB2 and ErbB3 receptors and actual cell migration. ErbB2-
specific inhibitor AG825 abrogated NRGI effects on migration, indi-
cating that NRGl-induced migration was mediated by ErbB2



receptor. Further, we observed that NRG1 increased phosphorylation
of ERK and AKT and intracellular calcium levels, suggesting that
NRGI activated MAPK, PI3K and PLC-gamma signaling pathways in
B lymphoblasts as commonly observed in neuronal cells. Studies
using kinase inhibitors suggested that NRG1-induced migration of B
lymphoblasts required activations of PI3K and PLC-gamma but not
MAPK. Finally we found that NRG1-induced migration of B lym-
phoblasts in patients with Schizophrenia (n=13) was significantly de-
creased than those in control individuals (n=13) (p=0.0071, Mann-
Whitney test). This observation was further validated in a new group
of 32 subjects. Thus, we confirmed again that the cell migration to
NRGI was significantly lower in patients with Schizophrenia (n=12)
than those in controls (n=20) (p=0.0006, Mann-Whitney test).
Discussion: Overall results suggest that cell migration mediated by
NRG1-ErbB signaling is impaired in patients with schizophrenia.
Our findings may provide a novel insight on neurodedelopmental hy-
pothesis of schizophrenia.

114. Differential Methamphetamine-Induced Immediate Early
Gene Expression in the Prefrontal Cortex of High Versus Low
Responders

Paul D Shilling*, Ronald Kuczenski, David S Segal, Thomas B Barrett
and John R Kelsoe

Psychiatry, University of California, San Diego, La Jolla, CA, USA
Sponsor: John Kelsoe

Background: The molecular mechanisms underlying individual dif-
ferences in sensitivity to methamphetamine (METH) administration
are not well understood. METH administration can produce many of
the symptoms of mania and often induces psychosis after chronic
treatment. Therefore, the genetic mechanisms that contribute to dif-
ferences in sensitivity to METH may also facilitate the development
of mania and psychosis.

Methods: To investigate the potential mechanisms that contribute to
individual susceptibility, we treated 50 Sprague Dawley rats acutely
with METH (4.0 mg/kg) and 10 control rats with saline. Behavior was
measured for three hours after drug administration. Animals were di-
vided into high responders (HR) (top 20%) and low responders (LR)
(lowest 20%) based on the large individual differences in their stereo-
typy response to METH treatment. In this regard, HR exhibited a de-
creased latency to stereotypy and a longer duration of focused stereo-
typy compared to the LR. Rats were sacrificed twenty-four hours after
METH injection. Total RNA was extracted from the prefrontal cortex
(PFC) and Affymetrix 230 2.0 GeneChips were used to analyze the
expression of approximately 30,000 genes. Raw images were analyzed
and features extracted using GCOS 1.1 (Affymetrix, Foster City, CA).
The resulting CEL files were then normalized and converted to gene
intensity values by Robust Analysis of Microarrays (RMA). Data were
analyzed by ANOVA and Student-Neuman-Keuls post hoc tests
(Genespring, Silicon Genetics). The expression of a select group of
genes was validated by real time reverse transcription polymerase
chain reaction (RT-PCR).

Results: Immediate early genes including c-fos (- 45%), ARC (-
35%), NGFI-B (- 22%), and jun-B (- 18%) were significantly down-
regulated in the HR but not in the LR suggesting a differential
METH-induced responsiveness of signal transduction pathways in
these two groups of rats. These immediate early genes also exhibited
significant expression differences in HR compared to LR. In addition,
a subset of the genes that were up-regulated in LR and but not in HR,
e.g., serum/glucocorticoid regulated kinase (39%), and CAAT/en-
hancer binding protein (23%) also exhibited significant differences in
expression in HR compared to LR.

Discussion: These differences in METH-induced gene expression in
the PFC of HR versus LR may contribute to individual differences in
drug sensitivity and the development of mania and psychosis. These
animal studies “have been carried out in accordance with the Guide
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for the Care and Use of Laboratory Animals, as adopted and promul-
gated by the National Institutes of Health.”

115. Disruption of Startle Gating in Rats After Systemic D1
Blockade Is Independent of Prefrontal Cortex and Changes in
Sensory Gating

Jody M Shoemaker*, Gregory A Light, Michelle Breier, Hubertus H
Voet, Richard L Saint Marie, Alaina C Neary and Neal R Swerdlow

Psychiatry, University of California, San Diego, La Jolla, CA, USA
Sponsor: Neal Swerdlow

Background: Hypofunction in frontal D1 systems has been impli-
cated in the pathophysiology of schizophrenia. This abnormality
might contribute to sensorimotor and sensory gating deficits in
schizophrenia, based on evidence that reduced D1 transmission in
the medial prefrontal cortex (MPFC) disrupts prepulse inhibition of
startle (PPI) in rats. We studied the neural basis for reduced PPI in
rats after systemic administration of the D1 antagonist, SCH23390. In
separate animals, we also examined whether this loss of gating could
be detected via measures of cortical auditory-evoked potential (AEP)
N40 gating.

Methods: Acoustic startle and PPI were measured in rats after intra-
MPEFC and systemic administration of SCH23390. In other rats, the
effects of systemic administration of SCH23390 on PPI were tested 1-
2 weeks after either sham or ibotenic acid lesions of the MPFC. Lastly,
the gating-disruptive effects of D1 blockade were assessed in rats dur-
ing contemporaneous measures of PPI and AEP gating, using a
paired-click paradigm to assess N40 AEP suppression. Data were ana-
lyzed by mixed design ANOVAs, with alpha = 0.05.

Results: PPI was disrupted by both systemic administration of
SCH23390 (0.1 mg/kg sc), and by direct intra-MPFC administration
of SCH23390 (3 g/side); in both cases, these effects on PPI could be
clearly distinguished from drug-induced changes in startle magni-
tude on pulse alone trials. The PPI-disruptive effects of systemic
SCH23390 were not opposed by ibotenic acid lesions of the MPFC.
ANOVA revealed a significant effect of SCH23390 dose (0 vs. 0.1
mg/kg sc; p<0.0001), but no significant effect of lesion or dose x le-
sion interaction. Contemporaneous measurement revealed that D1
blockade disrupted PPI (main effect of dose, p<0.0005) but not N40
AEP gating (F<1); findings revealed reduced amplitude of both star-
tle and AEP (S1) responses after D1 blockade.

Discussion: In several experiments, we confirmed that D1 receptors
regulate PP in rats, and that D1 blockade in the MPFC disrupts PPI.
However, the loss of PPI after systemic administration of SCH23390
does not appear to be mediated by D1 blockade in the MPFC, nor
does it appear to be accompanied by a loss of sensory gating, as de-
tected by cortical AEP suppression. Supported by MH53484,
MHO01436 and MH42228.

116. Frequency Mismatch Negativity in Mice is Attenuated by
Ketamine

Steven J Siegel*, Richard S Ehrlichmen, Christina Maxwell and
Sonalee Majumdar

Psychiatry, University of Pennsylvania, Philadelphia, PA, USA

Background: Mismatch negativity (MMN) is a deviance elicited au-
ditory event-related potential (ERP). The current report is an ex-
ploratory study to find MMN in mice using a balanced frequency de-
viant task and examine the effects of NMDA antagonism on this
measure.

Methods: ERPs were recorded in awake and alert DBA2 mice prior to
and following 10 mg/kg ketamine administration. The deviance pro-
tocol was created to eliminate proposed confounds that have pre-
vented frequency MMN detection in previous mouse studies.
Results: There was significantly larger area under the curve (AUC)
for the MMN component after deviant tone compared to standard
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following vehicle. This increase was abolished following ketamine
treatment.

Discussion: The balanced frequency task elicited a MMN in DBA
mice that was attenuated with exposure to the NMDA antagonist ke-
tamine. We demonstrate that the pattern of subtle and random fre-
quency differences for deviant tones used in our paradigm is well
suited for evoking MMN in mice. This demonstration of frequency
MMN in mice provides a foundation for future studies examining
sensory processing deficits in response to deviant stimuli. These find-
ings have implications for future mouse models of psychiatric disor-
ders including schizophrenia.

117. Metabolic Responses to Fatty Meal in Schizophrenic Patients
Treated with Olanzapine or Risperidone

Robert C Smith*, Jean-Pierre Lindenmayer, Erin Kelly, Adriana
Buga, Melissa Matute, Sumathi Vaidhyanathaswamy, Nabila Sheikh,
Tom Viviano and Santica M Marcovina

Psychiatry, New York Univ. Medical School, New York, NY, USA

Background: Second generation antipsychotic drugs have been re-
ported to be associated with increased risk of diabetes related glucose
and lipid metabolic abnormalities. Some studies have suggested that
olanzapine treatment may be particularly associated with increases in
triglycerides or lipids. Metabolic responses to a Fatty Meal (FM) have
been used to study postprandial glucose and lipid metabolism in nor-
mals and diabetics, and may be more sensitive to exploring metabolic
changes induced by drugs or disease states.

Methods: In the context of a 5-month random assignment metabolic
study of treatment with olanzapine or risperidone in chronically hos-
pitalized schizophrenic patients, we performed a fasting FM test (1.2
g fat, 1.1g carbohydrate, 0.2 g protein corrected for BMI) in the
morning, at a)baseline - before randomized drug assignment - and
b)after 2 months of treatment with randomzied study drug- olanzap-
ine or risperidone. We assayed serum glucose, insulin, free fatty acid
(FFA), cholesterol, triglyceride, VDL (very low density) cholesterol,
and serum ghrelin (a gut hormone related to central appetite regula-
tion) before administration of FM and at 1 and 4 hours after FM.
Results: After 2 months of study drug treatment the FM raised triglyc-
erides, VLDL and insulin at 1 and 4 hrs post FM, and glucose at 1 hr
post EM, but did not significantly change cholesterol, FFA or HDL and
slightly decreased LDL. A similair pattern was seen after baseline FM
test. At the 2 month time point there were no significant differences be-
tween effects of olanzapine and risperidone on FM test responses on
any metabolic measure in the overall ANOVA’s (i.e.- no significant F’s
for drug x time interaction). Within subject contrasts revealed a trend
(P<.07) for VLDL increases to be slightly greater for olanzapine than
risperidone at the 4 hr time point, and the increase in insulin to be
greater (p<.04) for olanzapine the 1 hr time point. Ghrelin decreased
about 11% 1 hr after FM and returned to pre FM same-day baseline by
4 hours. There were no differences between olanzapine vs. risperidone
in ghrelin levels at any time point at pre randomization baseline or
after 2 months of study drug treatment. There were no drug differences
in changes in ghrelin levels after FM. Ghrelin response did not corre-
late with baseline BMI or weight change during study drug treatment.
Discussion: Our results suggest fairly similar glucose and lipid responses
to FM test in chronic schizophrenic inpatients treated with olanzapine or
risperidone, and no significant difference in triglyceride response.

118. Effects of Smoking and Nicotine Nasal Spray on Cognitive
Function in Schizophrenic Smokers, Schizophrenics Non-
Smokers, and Non-Psychotic Smokers

Erin Kelly, Robert C Smith*, Anantha Shekhar, Fredrick Molloy,
Timothy Steadman, Nabila Sheikh, Meaghan Kuczora and Alea Khan

Psychiatry, NYU Medical School, New York, NY, USA
Background: Schizophrenics have a very high rate of cigarette smok-

ing, with rates in hospitalized inpatients approached 80-95% in some
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studies, and it has been hypothesized that nicotinic deficits, including
changes in brain nicotinic receptors, may be involved in the patho-
physiology of schizophrenia. Our group and others have previously
reported that smoking or nicotine administration improves perform-
ance of schizophrenics on some neurocognitive tests.

Methods: We are presenting preliminary resutls from a larger study
of the effects of smoking cigarettes and/or receiving nicotine nasal
spray on neurocognitive tests of attention-vigilance (CPT), visual
spatial memory (Dot Test and ANAM figure rearrangement), and
verbal memory (RANDT), in a placebo controlled double-blind
study of schizophrenic smokers, schizophrenic non-smokers, and
non-psychotic control smokers. Subjects participated in 4 to 8 ses-
sions, conducted on different days, in which they were tested both be-
fore and after active or placebo cigarette or nicotine nasal spray ad-
ministration, on neurocognitive tests, and for blood pressure, pulse,
and nicotine-cotinine levels.

Results: Chronic schizophrenics who were cigarette smokers showed
decreased reaction time (RT) on CPT in active cigarette and nasal
spray sessions. They also showed increased percent correct responses
and deceased percent omissions in active cigarette sessions, and
trends for improvement in visual spatial memory with active nasal
spray ( ANAM visual rearrangement task - increased accuracy /time,
and in Dot task - decreased difference between delayed and immedi-
ate recall). Nicotine nasal spray did not have a strong effect on im-
proving verbal memory in schizophrenic smokers. Cigarette smoking
in these patients also did not produce improvement in RANDT
scores. In schizophrenics who were not cigarette smokers active nico-
tine nasal spray did not decrease RT and worsened performance on
some measures in CPT task; these schizophrenic non-smokers
showed a small non- significant trend for improvement performance
on the two visual spatial tasks in the active nasal spray session. These
non-smoking schizophrenics generally did show slightly improved
scores on RANDT total and paired words sub-test afer active nasal
spay. Non-psychotic control smokers administered active or placebo
nasal spray, showed overall improved performance scores on most
cognitive tests compared to schizophrenic patients, but showed no ef-
fects of nicotine nasal spray on most measures of CPT performance.
There was no effect of nicotine nasal spray on visual spatial memory
in Dot task in this group, but improved accuracy in the active nasal
spray sessions in the ANAM spatial reorganization task. They did not
show significantly improved performance on total RANDT scores
with active nasal spray but did have small but significant improve-
ment in the paired words subtest.

Discussion: These preliminary resutls suggest modest cognitive ef-
fects of cigarette smoking and/or nicotine nasal spray on some neu-
rocognitive measures related to attention and visual-spatial memory
schizophrenics, and some differential effects of nicotine nasal spray
on cognitive function in schizophrenic smokers, schizophrenic non-
smokers and non-psychotic control smokers.

119. Effectiveness and Tolerability Outcomes of Risperidone Long-
Acting Injection Compared to Conventional Depot Antipsychotics
in a Canadian Psychiatric Hospital

Mark Snaterse*, Ron Welch and Pierre Chue

Psychopharmacology, Alberta Hospital Edmonton, Edmonton,
AB, Canada

Sponsor: John Csernansky

Background: There is a pausity of data directly comparing effective-
ness and tolerability of atypical and conventional long-acting antipsy-
chotics. The authors objective was to compare effectiveness and tolera-
bility outcomes of patients with schizophrenia treated with risperidone
long-acting injection and patients treated with conventional depot an-
tipsychotics in an observational and naturalistic setting.

Methods: Patients initiated on risperidone long-acting injection dur-
ing a 4-month index period were compared to patients initiated on a
conventional depot antipsychotic during the same time period. Pa-



tient demographics including age, gender, diagnosis, number of pre-
vious psychiatric admissions and inpatient program were compared.
The use of antipsychotic polypharmacy as well as discharge and read-
mission rates were evaluated. Tolerability was assessed by measuring
the prescribing rates of regularly scheduled anticholinergic rescue
medications.

Results: 40 patients initiated on risperidone long-acting injection
were compared to 49 patients initiated on a conventional depot an-
tipsychotic. The two patient groups were demographically very simi-
lar. The risperidone long-acting injection group was 75% male with
an average age of 41-years and 6.0 previous psychiatric admissions.
The conventional depot group was 67% male with an average age of
47.5 years and 5.9 previous admissions. Antipsychotic polypharmacy
was reduced from 63% to 31% in the risperidone long-acting injec-
tion group but increased from 29% to 73% in the conventional depot
group. The use of anticholinergic rescue medications decreased from
47% to 12% in the risperidone long-acting injection group but in-
creased from 31% to 73% in the conventional depot group. After 12-
months of observation, 83% of the risperidone long-acting injection
group had been discharged from hospital and none had been read-
mitted, whereas 58% of the conventional depot group had been dis-
charged and, of those, 26% had already been readmitted.
Discussion: In this difficult-to-treat population of patients, risperi-
done long-acting injection conferred significant advantages over con-
ventional depot antipsychotics in terms of effectiveness and tolerabil-
ity. As well, the substantial differences in discharge and readmission
rates suggest considerable pharmacoeconomic advantages in favor of
risperidone long-acting injection.

120. Evidence for Epigenetic Regulation of the 5SHT2A Receptor
Gene (5SHT2AR). Methylation of Allele C-Specific CpG Sites in
5HT2AR Correlates with its Expression and eRobust, Rapid and
Relatively Sustained Antidepressant Effects with a Single-Dose of
an NMDA Antagonist in Treatment-Resistant Major Depression: A
Double-Blind Placebo-Controlled Study Expression of DNA
Methylase DNMT1

Oxana O Polesskaya, Christopher Aston and Boris P Sokolov*

Molecular Neurobiology, NIDA, NTH, DHHS, Baltimore, MD, USA
Sponsor: Robert Schwarcz

Background: Hypoactivity of allele C of the serotonin SHT2A recep-
tor gene (SHT2AR) and genetic association between this allele and
several psychiatric disorders have been reported but not universally
confirmed. Differential DNA methylation has been suggested to con-
tribute to differential activity of alleles C and T and thereby to the
complexity of genetic associations between allele C and psychiatric
disorders. Here we surveyed methylation in two allele C-specific CpG
sites and examined its relationship with the expression of 5HT2AR
and expression of DNA methylase DNMT1.

Methods: Highly specific assays based on methylation-sensitive re-
striction-polymerase chain reaction (MSR-PCR) were developed to
detect and measure methylation of allele C-specific CpG sites in the
Ist exon (at 102/3) and in the promoter (at -1437/8) of the 5SHT2AR
gene. DNA methylation was measured in the temporal cortex (BA21)
from 10 normal individuals and leukocytes from 18 normal individu-
als. Levels of SHT2AR and DNMT1 mRNA were measured using mi-
croarrays and RT-PCR.

Results: The majority of allele C-specific CpG sites were methylated in
the temporal cortex and peripheral leukocytes. Levels of methylation of
allele C-specific CpGs in the 1st exon varied in the brain significantly
between individuals (40% to 87%, ANOVA, p=0.003). Methylation
levels in the 1st exon and in the promoter were significantly correlated
(r=0.77, p=0.009). Levels of methylation in the promoter correlated
significantly (r=0.680, p=0.031) with the expression of 5SHT2AR.
Methylation of allele C-specific CpG sites in the 1st exon correlated sig-
nificantly (r=0.649, p=0.021) with the expression of DNA methylase 1
(DNMT1) but not S-adenosylhomocysteine hydrolase (AHCY).

g

§$255

Discussion: These findings support the hypothesis that allele-specific
DNA methylation is involved in regulation of 5SHT2AR influencing ex-
pression differences between alleles C and T. We hypothesize that allele
C-specific CpG site in the promoter of SHT2AR may create a repressor
site that causes allele C hypoactivity. DNA methylation may neutralize
this repressor site reducing differences in expression between alleles C
and T. Individual variations in DNA methylation may therefore cause
variations in allele C hypoactivity, explaining why allele C hypoactivity
and its association with psychiatric disorders were found in some pop-
ulations but not in others. The findings here demonstrate that a ge-
netic polymorphism may result in epigenetic differences between alle-
les suggesting complex interactions between genetic, epigenetic and
environmental factors in regulation of the SHT2AR gene.

121. Deficit Syndrome and Memory Function in Schizophrenia
Arielle D Stanford*, Ronald B Chin, Binu Thomas, Elena Ivleva and
Carol A Tamminga

Psychiatry, Columbia University/NYSPI, New York, NY, USA
Sponsor: Travel Awardee, Pfizer, 2005

Background: Schizophrenia is a syndrome characterized by domains
of dysfunction, including psychosis, cognitive defects and negative
symptoms. The biology implicated for each of these domains includes
the prefrontal cortex (PFC) and temporal lobe for psychosis and cog-
nition and PFC and parietal cortex (PC) for negative symptoms. De-
clarative memory in particular is supported by cerebral systems that
include the PFC, medial temporal lobe (MTL) structures and basal
ganglia (BG), partially overlapping with areas thought to be involved
in negative symptoms. The deficit syndrome is characterized by pri-
mary enduring negative symptoms that predict poor outcome and
low socio-occupational functioning. Since cognitive impairment may
contribute to functional deficits, we sought to examine the influence
of deficit symptomatology on memory systems in schizophrenia.
Methods: We have compared deficit with non-deficit schizophrenia
subtypes using three MTL-dependent tasks: novelty detection, transi-
tive inference, and acquired equivalence. We have evaluated perform-
ance after these three tasks and cerebral activation patterns using fMRI
BOLD with novelty detection and subsequent memory. Earlier studies
have suggested that deficit patients differ from non-deficit patients on
frontal and parietal cognitive tasks (Buchanan et al 1994; Brazo et al
2002; Horan and Blanchard 2003) and have resting hypometabolism
in prefrontal and parietal regions (Tamminga et al 1992). Therefore, it
was our a priori hypothesis that the deficit schizophrenia group would
show greater decrements in performance than the non-deficit group
and would show reduced BOLD activation in PFC (in both primary
and compensatory activations) during novelty detection.

Results: We have already demonstrated alterations in conjunctive
memory performance in schizophrenia, across cognitive dimensions
and diverse symptoms. Moreover, in novelty detection, we have also
shown reduced left hippocampal activation during novel stimuli
(scenes) in schizophrenia.

Discussion: We will report the impact of deficit vs non-deficit state
on novelty detection and memory performance in schizophrenia.
These data will contribute to the characterization of memory func-
tion in schizophrenia subgroups.

122. MUTED (6p24.3), a Protein That Binds to Dysbindin
(DTNBP1, 6p22.3), Is Strongly Associated with Schizophrenia and
Exhibits Statistical Epistasis with COMT

Richard E Straub*, Michael B Mayhew, Radha K Vakkalanka,
Bhaskar Kolachana, Terry E Goldberg, Michael F Egan and Daniel R
Weinberger

NIMH, NIH, Bethesda, MD, USA
Sponsor: Daniel Weinberger

Background: Using known schizophrenia susceptibility genes as
leads into functional pathways could prove an efficient way of identi-
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fying novel etiological genes and pathways. Dysbindin is probably a
component of two macromolecular complexes in brain: 1) the
BLOC-1 (biogenesis of lysosome-related organelles) complex and 2)
the DPC (dystrophin protein complex). We tested SNPs in genes cod-
ing for other proteins in these complexes.

Methods: Family based tests (TDTPHASE, FBAT) of association with
the clinical phenotype of schizophrenia were performed in the Cau-
casian families in the NIMH Sibling Study. We tested 52 SNPs in dys-
bindin, and multiple SNPs in BLOC-1 complex members MUTED,
PLDN, SNAPAP, GCN5LI, BLOC1S3, and CNO and in genes that ap-
pear from proteomic and functional studies to biologically interact
with BLOC-1, including EEA1, STX6, STX12, and SNAP25. We also
tested at lower SNP density some DPC components (DTNB, SGCD,
SGCE) and related proteins (DAG-1, ACTN2). We tested for interac-
tion between COMT vall58met genotype and genotypes at SNPs in
MUTED by logistic regression, using the affected status of cases and
controls as the outcome variable.

Results: MUTED was strongly associated with the clinical phenotype:
5 of the 17 SNPs tested were positive (p=0.028-0.0002), as were their
haplotypes. Of 12 EEA1 SNPs, 3 were positive (p=0.037-0.050). No
other gene yielded more than one positive SNP. In addition, condi-
tioning the analysis of dysbindin on either of two of the MUTED
SNPs gave far more significant dysbindin results than without condi-
tioning, which is likely to reflect some combination of locus hetero-
geneity and epistasis. Finally, logistic regression yielded evidence of
statistical epistasis between COMT val158met and multiple SNPs in
MUTED (p=0.011-0.050).

Discussion: This preliminary survey of genes functionally related to
dysbindin suggests that BLOC-1 dysfunction may be more important
than DPC dysfunction in increasing the risk of developing clinical
symptoms. However, this interpretation is quite tentative, and cer-
tainly does not rule out a role for the DPC in the cognitive deficits as-
sociated with schizophrenia and with variation in dysbindin. More
detailed genetic analysis of both complexes, coupled with more com-
prehensive analyses for epistatic interactions between other combina-
tions of genes, is in progress. Dysbindin is downregulated presynapti-
cally in glutamatergic hippocampal neurons of schizophrenics (Ref
1), and this reduction appears to inhibit glutamate release (Ref 2).
The evidence from these studies suggests that this inhibition is medi-
ated via reduced BLOC-1 complex functioning. Our statistical epista-
sis results with COMT and the dysbindin binding partner MUTED
may be due to some aspect of the crosstalk between dopamine and
glutamate signaling that is relevant to schizophrenia susceptibility. 1)
Talbot K. et al , J.Clin Invest 13:1353-1363 (2004); 2) Numakawa T. et
al, Human Molec Genet 13:2699-2708 (2004).

123. Bifeprunox: Relationship Between Antipsychotic Potential,
EPS Liability and Dopamine D2 Receptor Occupancy in Rats
Peter Hertel, L Brennum, L Helboe, C K Olsen, M Kreilgard, Karen
Marquis, Torgny Svensson*, A H ] Herremans and Mayke Hesselink

Physiology and Pharmacology, Karolinska Institutet, Stockholm, Sweden

Background: Positron emission tomography has shown that antipsy-
chotic response and extrapyramidal side effects (EPS) of D2 receptor an-
tagonist antipsychotics are related to striatal dopamine (DA) D2 recep-
tor occupancy, albeit with different thresholds. Overall, the antipsychotic
effect of D2 receptor antagonists occurs within the range of 40-80% D2
receptor occupancy while EPS incidence increases above the 80% thresh-
old. These values closely resemble results from preclinical assessment of
antipsychotic efficacy and EPS liability using the conditioned avoidance
response (CAR) model and measurement of cataleptic potential, respec-
tively. Thus, D2 receptor blocking antipsychotics suppress CAR within a
range of 40-80% D2 receptor occupancy whereas cataleptic behaviour
occurs at D2 receptor occupancies above 80%. It is not clear whether
such a relationship also applies for partial D2 receptor agonists.

Methods: Bifeprunox (7-[4-([1,1’-biphenyl]-3-ylmethyl)-1-piper-
azinyl]-2(3H)-benzoxazolone, monomethane-sulphonate) is a
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novel putative antipsychotic agent which possesses partial agonist
effects at dopamine D2 and serotonin 5-HT1A receptors. This
study assessed the relationship for bifeprunox between in vivo D2
receptor occupancy and its antipsychotic activity measured by sup-
pression of CAR and, the ability to antagonize amphetamine
(AMPH)-induced hyperactivity. The relation between D2 occu-
pancy and EPS potential was investigated by measuring induction
of catalepsy. CAR was assessed in automated, two-compartment
shuttle boxes while animal cages equipped with infrared light
sources and photocells were used for AMPH-induced (0.5 mg/kg,
s.c.) hyperactivity measurements. Cataleptic behaviour was scored
manually by placing animals on vertical wire netting. In vivo D2 re-
ceptor occupancy was measured using [3H]raclopride as radioli-
gand and an immunohistochemical procedure with polyclonal
anti-c-Fos antibodies employed to assess induction of striatal c-Fos
expression. Bifeprunox effect in all assays was measured 2 hr after
s.c. administration.

Results: Bifeprunox suppressed CAR without inducing escape fail-
ures in rats with a minimum effective dose of 0.25 mg/kg, s.c. In this
dose-range, the D2 receptor occupancy was 100%. Bifeprunox antag-
onized AMPH-induced hyperactivity at doses much lower than those
suppressing CAR (ED50=0.0050 mg/kg, s.c.) with corresponding re-
ceptor occupancy of 30%. Bifeprunox did not induce catalepsy signs
in rats within the tested dose range (up to 16 mg/kg, s.c.). Low EPS
potential was further underlined by finding that bifeprunox did not
induce striatal c-Fos expression at dose levels significantly suppress-
ing CAR (up to 1.56 mg/kg, s.c.).

Discussion: This data shows bifeprunox has antipsychotic-like ef-
fects. In contrast to conventional D2 receptor antagonist antipsy-
chotics, bifeprunox effects in the CAR model occur at maximal, or
near maximal, D2 receptor occupancy. Importantly, despite the high
degree of D2 receptor occupancy, no markers for EPS potential were
observed for bifeprunox, which contrasts with conventional D2 re-
ceptor antagonist antipsychotics. In addition, bifeprunox more po-
tently inhibited behaviour induced by hyperdopaminergia (AMPH-
induced hyperactivity). A likely explanation for these differences is
that the partial agonist effect of bifeprunox at high D2 receptor occu-
pancy is associated with antipsychotic activity, without EPS liability.

124. Enhanced Cortical Dopamine Output and Antipsychotic-Like
Effect of Raclopride by Low Dose L-Dopa
Torgny Svensson*, Marie-Louise Wadenberg and Amani Eltayb

Karolinska Institutet, Stockholm, Sweden

Background: Clozapine shows superior efficacy in schizophrenia and
enhances like other atypical, but not typical, antipsychotic drugs
(APDs) prefrontal dopamine (DA) output. Clinical data also demon-
strate an improved effect of typical APDs in schizophrenia by adjunc-
tive treatment with low doses of L-dopa, but experimental support is
scarce and the underlying mechanisms are poorly understood.
Methods: Antipsychotic efficacy of the D2 antagonist raclopride with
or without adjunctive treatment with a low dose of L-dopa was as-
sessed using the conditioned avoidance response. Extrapyramidal
side effects were scored by the catalepsy test. Finally, in vivo micro-
dialysis was used to measure DA efflux in the prefrontal cortex and
the nucleus accumbens, respectively.

Results: : A low dose of L-dopa (3 mg/kg) combined with benser-
azide, an inhibitor of peripheral DOPA decarboxylase, significantly
enhanced the antipsychotic-like effect of raclopride without any as-
sociated catalepsy. L-dopa/benserazide alone had no effect. In con-
trast to raclopride alone, combined L-dopa/raclopride also produced
a much larger increase in prefrontal DA output than in the nucleus
accumbens.

Discussion: These data support the clinical observation that low
dose L-dopa improves the effect of typical APDs in schizophrenia
and propose that an increased prefrontal DA output per se enhances
the clinical effect of typical APDs, and in principle generate a clozap-



ine-like clinical profile, with enhanced effect on negative and cogni-
tive symptoms.

125. Effects of Memantine on Startle Gating in Normal Adult Men
Neal R Swerdlow*, Ashley N Sutherland, Monique P Tillemans and
Jo A Talledo

Psychiatry, University of California, San Diego, La Jolla, CA, USA

Background: Reduced sensorimotor gating (prepulse inhibition:
PPI) exhibited by schizophrenia patients is reproduced in rats
treated with NMDA receptor antagonists; this supports the hy-
pothesis that reduced glutamate function may contribute to the
pathophysiology of schizophrenia. However, compared to PPI in
rats, the regulation of PPI by NMDA in humans is less well under-
stood. Studies with amantadine and ketamine have yielded mixed
results, but the weight of the evidence suggests that NMDA block-
ade in normal humans actually increases, rather than decreases,
PPI. Neither amantadine nor ketamine are optimal for studying
NMDA function in humans, based on amantadine’s low NMDA
affinity and mixed DA agonist properties, and on ketamine’s psy-
chotomimetic properties. Here, we tested the effects of the low-to-
moderate affinity NMDA antagonist, memantine, on PPI in nor-
mal men.

Methods: This study was approved by the UCSD Human Subjects
IRB and conducted in accordance with NIH guidelines. 20 carefully
screened normal right handed 18-35 yo men were free from psychi-
atric, medical or substance disorders, and had robust startle reflex
magnitude and PPI. Subjects were tested twice, after placebo or 20
mg memantine po, in a double-blind crossover design. Testing in-
cluded electromyographic (EMG) measures of acoustic startle and
PPI, autonomic monitoring, and self-rating scales. Startle screen-
ing and testing included 42 trials with 6 conditions: a 118 dB(A) 40
ms noise burst presented alone (P-ALONE); and the same 118
dB(A) 40 ms noise burst preceded 10, 20, 30, 60 or 120 ms by a pre-
pulse (5 ms noise burst) 16 dB above background. Testing began
210 min after placebo or memantine administration, based on
published time course data for peak memantine blood levels, and
was repeated later in the day; data reported here are from the initial
test session. Data from one subject could not be analyzed due to
low startle magnitude.

Results: Memantine (20 mg) caused no significant change in either
heart rate or blood pressure, or subjective ratings of perception,
drowsiness or nausea. Compared to placebo, subjects rated their
mood as more “happy” during min 200 - 230 after memantine, based
on ratings taken pre- and post-PPI testing. P-ALONE startle magni-
tude was unaffected by memantine. ANOVA of PPI revealed a signifi-
cant interaction of prepulse interval x dose, reflecting a significant
memantine-induced increase in PPI for 120 ms prepulse intervals
(p<0.025). Post-hoc comparisons revealed that this effect was de-
pendent on baseline (pre-drug) PPI levels: subjects with low baseline
PPI exhibited memantine-induced increases in 120 ms PPI, while
those with high baseline PPI did not, and actually exhibited drug-in-
duced reductions in short-interval PPIL.

Discussion: Similar to previous reports with amantadine and ket-
amine, 20 mg memantine increased PPI in normal adult men.
This effect was limited to a time point associated with maximal
blood levels and bioactivity based on mood ratings; it was ob-
served only at 120 ms prepulse intervals and was most evident in
subjects with low basal PPI levels. Memantine had mild, time-lim-
ited mood enhancing effects but no other effects on autonomic,
startle magnitude or subjective measures. These findings support
evidence that NMDA blockade in normal humans increases PPI,
rather than decreases PPI. Similar to other findings with
dopamine agonists and amantadine, this effect appears to be
“rate-dependent” (i.e. dependent on basal PPI levels). Studies
with a higher dose of memantine (30 mg) are in progress. The
present findings make it difficult to explain reduced PPI in schiz-
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ophrenia patients simply on the basis of reductions in NMDA
neurotransmission. Supported by MH59803, MHO01436 and
5MO01RR000827.

126. Lower Anterior Cingulate Grey Matter Volume in
Antipsychotic Drug-Naive First-Episode Schizophrenia Patients
with Cannabis Use

Philip R Szeszko*, Serge Sevy, Delbert G Robinson, Sanjiv Kumra,
Claudia I Rupp, Julia Betensky, Todd Lencz, Manzar Ashtari, John
Kane, Anil K Malhotra, Handan Gunduz-Bruce, Barbara Napolitano
and Robert M Bilder

Department of Psychiatry Research, The Zucker Hillside Hospital,
Glen Oaks, NY, USA

Sponsor: David Rosenberg

Background: Although cannabis use is probably not causally related
to schizophrenia expect in a small percentage of individuals, its use
might precipitate psychosis among vulnerable individuals and exac-
erbate the disorder among individuals who are active users. Animal
studies suggest that using A 9 Tetrahydrocannabinol (THC), the
main psychoactive component of cannabis, may be neurotoxic to the
brain. Although numerous studies have identified brain structural
abnormalities in schizophrenia, little research has been directed at
understanding the potential association between these abnormalities
and cannabis use in this disorder. We tested the hypothesis that pa-
tients with cannabis use would have greater prefrontal structural ab-
normalities compared to patients without cannabis use and healthy
volunteers

Methods: Fifty-two patients met DSM-IV criteria for schizophrenia
(N=37), schizoaffective (N=8) or schizophreniform (N=7) disorder.
Of the 52 patients included in this study 4 had a diagnosis of cannabis
abuse and 13 had a diagnosis of cannabis dependence. Of the 17 pa-
tients with a diagnosis of cannabis abuse or dependence 5 also had a
diagnosis of alchohol abuse or dependence. Thirty-one patients were
antipsychotic drug-naive at the time of the scan including 8 patients
from the group with cannabis use and 22 patients from the group
without cannabis use. In addition, 59 healthy volunteers were in-
cluded in the study as determined by clinical interview and the SCID-
NP. MR imaging exams were acquired in the coronal plane using a 3D
Fast SPGR with IR Prep on a 1.5 Tesla whole body superconducting
imaging system (General Electric, Milwaukee, WI). We measured grey
and white matter volumes of the superior frontal gyrus, anterior cin-
gulate gyrus and orbital frontal lobe.

Results: Mixed models analyses revealed a significant group-by-tis-
sue type interaction for the anterior cingulate (p < .05) such that
patients with cannabis use had significantly less anterior cingulate
grey matter compared to patients without cannabis use and healthy
volunteers. The group-by-tissue type interaction remained statisti-
cally significant (p < .05) for the anterior cingulate when we ex-
cluded patients from analysis who had any substance use diagnosis
other than cannabis abuse or dependence. Further restricting the
analysis to antipsychotic drug-naive patients also revealed a signifi-
cant group-by-tissue type interaction (p < .05) yielding a similar set
of results.

Discussion: Using methods for cortical parcellation of the prefrontal
cortex based on the sulcal anatomy we report that patients experienc-
ing a first-episode of schizophrenia who use cannabis have less ante-
rior cingulate grey matter compared to first-episode patients who do
not use cannabis and healthy volunteers. The anterior cingulate is be-
lieved to play an important role in mediating executive functions, in-
cluding set-shifting, response inhibition and decision making, which
have been reported to be abnormal in cannabis users. Our results are
therefore compatible with the hypothesis that structural alterations
involving the anterior cingulate in patients using cannabis could be
associated with poor decision making and partly mediate the com-
pulsive drive toward drug use.
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127. Distinct Roles for Different Homer1 Isoforms in Behaviors
Associated with Prefrontal Cortex Function in vivo
Karen K Szumlinski*, Kevin D Lominac and Peter W Kalivas

Psychology, University of California, Santa Barbara, Santa Barbara,
CA, USA

Sponsor: Past Travel Awardee, Young Investigator Memorial, 2004

Background: Mutational analyses conducted in a large heterogenous
population of patients with schizophrenia have identified a mutation
in the gene coding the Homerl members of the Homer family of
postsynaptic scaffolding proteins. Consistent with this clinical obser-
vation, extensive phenotyping of Homer! null mutant mice has pro-
vided face, predictive and construct validation of this mouse as a ge-
netic animal model of schizophrenia. As the Homerl gene encodes
both immmediate early gene (IEG) and constitutively expressed
(coiled-coil; CC) isoforms, it remains to be determined whether dif-
ferent Homerl isoforms play distinct roles in the regulation of corti-
cofugal glutamate transmission implicated in cognitive, sensorimotor
and emotional processing.

Methods: To determine the relative role for IEG and CC-Homerl
gene products in the “schizophrenic-like” behavioral phenotype of
Homer1 KO mice, the phenotype of KO mice was “rescued” by pre-
frontal cortex (PFC) infusion of adeno-associated viral vectors
(AAVs) carrying either GFP control, the IEG isoform Homerla or the
CC isoform Homerlc. Subsequent to AAV infusion, Homer1 (wild-
type) WT and knock-out (KO) mice were assessed for genotypic dif-
ferences in cognitive function (radial arm maze), emotionality (reac-
tivity to novelty and Porsolt swim test) and sensorimotor processing
(pre-pulse inhibition of acoustic startle). To assess for effects of AAV
infusion upon genotypic differences in sensitivity to the behavioral
effects of stimulant drugs, a dose-response study for cocaine-induced
locomotion was also conducted. Finally, to relate the behavioral ef-
fects of Homerl isoform over-expression to the regulation of corti-
cofugal glutamate, no net-flux in vivo microdialysis assessed for dif-
ferences in basal glutamate content and conventional in vivo
microdialysis assessed for differences in cocaine-stimulated gluta-
mate release.

Results: Intra-PFC infusion of AAV-Homerla reversed the genotypic
differences in behavioral adaptation to repeated stress, whereas infu-
sion of AAV-Homerlc reversed the genotypic differences in sensori-
motor and cognitive processing, as well as cocaine behavioral sensi-
tivity. AAV-Homerla infusion did not influence PFC basal glutamate
content, but blunted the glutamate response to cocaine in WT mice.
In contrast, Homerlc infusion reversed the genotypic difference in
PFC basal glutamate content and enhanced cocaine-induced eleva-
tions in glutamate.

Discussion: These data provide the first in vivo demonstration of ac-
tive and distinct roles for IEG and CC-Homer1 isoforms in the PFC
in the mediation of behavior, as well as the maintenance of basal ex-
tracellular glutamate in the PFC and the regulation of PFC glutamate
release.

128. Asenapine Displays Unique Long-Term Molecular Effects on
Dopamine Receptor Subtypes

Frank I Tarazi*, Taylor Moran-Gates, Carla Massari, Erik HF Wong,
Brian Henry and Mohammed Shahid

Psychiatry, Harvard Medical School, Belmont, MA, USA

Background: Asenapine is a novel psychotherapeutic agent reported
to significantly improve treatment of schizophrenia based on an ini-
tial study demonstrating improved efficacy and tolerability compared
with risperidone (Potkin et al; ACNP 2005). It also has a unique re-
ceptor binding profile, with high affinity for serotonin, noradrenaline
and dopamine (DA) receptor subtypes (Shahid et al; ACNP 2005).

Methods: In the current study, we explored the mechanisms of action
of asenapine by examining the long-term effects of multiple doses of
asenapine on different DA receptors in adult rat brain. Four groups of
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rats received subcutaneous injections (twice/day) of either vehicle or
one of three selected doses (0.03 mg/kg, 0.1 mg/kg or 0.3 mg/kg) of
asenapine for 4 weeks. At the end of treatment, animals were sacrificed
and their brains were processed for DA receptor autoradiography.
Results: At 0.03 mg/kg, asenapine selectively increased D2 receptor
binding in hippocampus (HIP) by 32% (p<0.05). A dose of 0.1
mg/kg increased D2 receptor binding in medial prefrontal cortex
(mPEC) by 43% (p<0.05) and in the HIP by 45% (p<0.05), and in-
creased D4 receptor binding in the nucleus accumbens (NAc) by 36%
(p<0.05), in the caudate-putamen (CPu) by 28% (p<0.05), and in
the HIP by 48% (p<0.05). The highest dose (0.3 mg/kg) increased D1
receptor binding in the mPFC by 26% (p<0.05), in the NAc by 59%
(p<0.05) and in the CPu by 55% (p<0.05). Asenapine 0.3 mg/kg also
increased D2 binding in the mPFC by 55% (p<0.05), in the NAc by
32% (p<0.05), in the CPu by 41% (p<0.05) and in the HIP by 63%
(p<0.05), and profoundly elevated D4 receptor binding in the NAc
by 71% (p<0.05), in the CPu by 70% (p<0.05) and in the HIP by
77% (p<0.05). No changes in D3 receptor binding were detected with
the 3 doses of asenapine used in this study in any of the brain regions
examined.

Discussion: These findings indicate that the three doses of asenapine
exert differential dose-dependent effects on DA receptors in different
brain regions. Asenapine shows preferential effects in the HIP and
mPFC and is able to selectively upregulate corticolimbic D2 and stri-
atolimbic D4 receptors without affecting striatal D2 receptors. These
unique long-term molecular effects on DA receptors together with ef-
fects on other monoaminergic receptors may contribute towards the
superior efficacy and tolerability profile demonstrated by asenapine
in patients with schizophrenia.

129. A Double-Blind, Placebo-Controlled Study of Olanzapine in
Adolescents with Schizophrenia

Ludmila Kryzhanovskaya, Charles Schulz, Christopher ] McDougle,
Jean A Frazier, Joan Shen, Ralf Dittman, Carol Robertson-Plouch,
Theresa Bauer, Wen Xu, Wei V Wang, Janice Carlson, Sara Corya and
Mauricio Tohen*

Lilly Research Labs, Indianapolis, IN, USA

Background: Atypical antipsychotics are commonly prescribed for
adolescents with schizophrenia, yet the efficacy and safety of these
agents have not been systematically investigated in this population in
double-blind, placebo-controlled trials. The primary efficacy and
safety data from a recently completed double-blind, placebo-con-
trolled study are presented.

Methods: Adolescents (age 13-17 years) with schizophrenia received
either flexible doses of olanzapine (2.5-20mg/day) or placebo in a six-
week double-blind, placebo-controlled trial. Last-observation-car-
ried-forward mean changes from baseline to endpoint were assessed
from the Anchored Version of the Brief Psychiatric Rating Scale for
Adolescents total score(BPRS-C), Clinical Global Impressions Scale-
Severity (CGI-S), and Positive and Negative Syndrome Scale (PANSS)
total, positive, and negative scores. Response was defined as a 230%
decrease in the BPRS-C and a CGI Severity <3. Laboratory values,
vital signs, and adverse events were also recorded.

Results: In total, 107 adolescents with schizophrenia (olanzapine
n=72, mean age = 16.1£1.3 years; placebo n=35, mean age = 16.3+1.6
years) were randomized (2:1 ratio). The mean (£S.D.) daily dose of
olanzapine was 11.1 (4.0) mg/day. Significantly more olanzapine-
than placebo-treated patients completed the trial. Olanzapine-treated
patients experienced significant improvements compared with those
treated with placebo from baseline to endpoint in BPRS-C (-19.3 vs. -
9.1, p=.003), the CGI-S (-1.1 vs. -0.5, p=.004), PANSS Total (-21.3 vs.
-8.6, p=.005), and PANSS Positive scores (-6.5 vs. -2.7, p=.002). There
was a non-significant improvement on the PANSS Negative scale in
olanzapine- compared with placebo-treated patients (-3.8 vs. -1.8,
p=.081). The treatment response rate was not significantly different
between olanzapine- (n=27/72, 37.5%) and placebo-treated patients



(n=9/35, 25.7%, p=.278). Treatment-emergent adverse events occur-
ring significantly more often in olanzapine- versus placebo-treated
patients included increased weight and somnolence. Olanzapine-
treated patients (4.3+3.3kg) gained significantly more weight than
those treated with placebo (0.1%2.8kg, p<.001). Significantly more
olanzapine-treated patients experienced treatment-emergent high
AST/SGOT, ALT/SGPT, and prolactin, and low bilirubin and hemat-
ocrit at any time during treatment. There were no significant differ-
ences in the incidence of treatment emergent significant changes
from baseline in fasting glucose, cholesterol, or triglycerides at any-
time during treatment, although the numeric incidence of normal-
to-high triglycerides was approximately three-and-one-half times
higher in olanzapine- compared with placebo-treated patients. There
were no significant differences between the treatment groups on any
of the extrapyramidal symptom scales. Other safety information, in-
cluding laboratory values, vital signs, and electrocardiographic re-
sults, will be presented.

Discussion: In adolescents, olanzapine treatment led to significant
improvements on several efficacy measures. The types of adverse
events affecting adolescents appear to be similar to those seen in
adults.

130. COMT Inhibition Enhances Neuregulin-Induced Cell
Migration in B Lymphoblasts

Elizabeth Tunbridge*, R Ren-Patterson, Z Li, ] Chen, ] Apud, M
Egan, B Kolachana, P ] Harrison, Y Sei and D R Weinberger

Dept Psychiatry, University of Oxford, Oxford, United Kingdom
Sponsor: Daniel Weinberger

Background: The catechol-o-methyltransferase (COMT) enzyme
metabolises catechol substrates and the gene contains a polymor-
phism (Val'**Met) that influences the activity of the enzyme and is as-
sociated with schizophrenia'. The COMT Val'**Met polymorphism
has also been linked with metastasis of human breast cancer?, hinting
that it may play a role in cell migratory processes. It was recently
demonstrated that there is a link between this polymorphism and
chemotaxis to the product of another schizophrenia susceptibility
gene, neuregulin (NRG), in B lymphoblasts: the low activity Met'*® al-
lele was associated with significantly lower NRG1o-induced chemo-
taxis’. Therefore, this study investigated the relationship between
COMT activity and NRGla-induced chemotaxis in B lymphoblasts
from control subjects, selected on the basis of homozygosity at the
Val'"*Met locus, using the selective COMT inhibitor tolcapone.
Methods: Pilot studies investigated the dose response curve of tol-
capone on COMT activity in lymphoblast cultures®, and on NRG1ot-
induced chemotaxis (n=6 per genotype group). The main study in-
vestigated the effect of a single dose of tolcapone (600pM) on
NRGIo-induced chemotaxis in 20 cell lines (n=10 per Val'**Met ho-
mozygote group). Chemotaxis was assayed using either the QCM™
Chemotaxis 5 m 96-well Cell Migration assay kit (Chemicon) or the
InnocyteTM Cell Migration assay kit (Calbiochem), according to the
manufacturers’ instructions.

Results: COMT inhibition was detectable from concentrations of ap-
proximately 400pM tolcapone, and maximal COMT inhibition was
elicited by 10nM tolcapone. Within this range, there was an inverted-
U shaped relationship between tolcapone dose and NRG1o-induced
chemotaxis (main effect of tolcapone: p<0.01). Thus, increasing tol-
capone produced an increasing potentiation of chemotaxis, with
maximal enhancement occurring at 600pM tolcapone. Beyond this
dose the potentiation of NRG1o.'s effect on chemotaxis diminished,
and high doses of tolcapone (>1nM) inhibited NRG1 -induced
chemotaxis. Furthermore, 600pM tolcapone significantly enhanced
NRGI -induced chemotaxis in 20 lymphoblast cultures from control
subjects (p<0.001), although there was no significant effect of
Val"**Met genotype on this measure (p>0.1).

Discussion: Thus, we confirmed a biological interaction between
the schizophrenia susceptibility genes COMT and NRG, identifying
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a potential novel function for COMT in cell migration. The rela-
tionship between COMT activity and NRGla-induced chemotaxis
is complex, with intermediate doses of COMT inhibition potentiat-
ing the effect of NRG1o,; however, these data are in line with those
linking the low activity COMT Met"® allele with enhanced
NRGlo-induced chemotaxis, since the Met'*® allele results in re-
duced, but not abolished, COMT activity. Studies are currently un-
derway to investigate the specificity of this interaction and its mo-
lecular basis. However, these findings are, to our knowledge, the
first demonstration of a biological interaction between two previ-
ously unrelated schizophrenia genes. Furthermore, these data may
implicate COMT in neuronal migration, since the latter involves
similar molecular pathways to chemotaxis in B lymphoblasts. The
interaction may also have implications for metastasis, as both the
COMT Met"® allele and NRGI signalling via ErbB2 receptors are
metastatic cancer factors. This research was supported by the Na-
tional Institute of Mental Health 1. Egan et al (2001). PNAS 98:
6917-22. 2. Matsui et al (2000). Cancer Lett 150: 23-31. 3. Sei et al
(2005). Soc Neurosci Abs. 4. Chen et al (2004). Am ] Hum Genet 75:
807-821.

131. Chromosome 7q PTC Non-Taster Haplotype is Associated
with Schizophrenia
Bruce I Turetsky*, Stephen J Kanes, Mya E Levy and Paul ] Moberg

Psychiatry, University of Pennsylvania, Philadelphia, PA, USA

Background: The prevalence of PTC non-tasters has been shown
to be increased among schizophrenia patients and non-ill first-de-
gree family member, indicating that PTC tasting may represent an
endophenotypic trait of schizophrenia (Moberg et al., American
Journal of Psychiatry, 162:788-90, 2005). The ability to taste PTC
is determined in large part by genetic variation at the PTC recep-
tor gene TAS2R38. This gene maps to chromosome 7q, a region
that has been linked to both schizophrenia and bipolar illness. To
date there have been no family-based or case-control association
studies of this gene in schizophrenia. This study examined the
genotype of schizophrenia patients at two functional SNPs in
TAS2R38, ALA49PRO and ILE296VAL to determine if the high
rate of non-tasting in our clinical sample is associated with the
previously described non-tasting haplotype. Individual genotypes
at these two SNPs, as well as 2-allele haplotype frequencies, were
compared with a population- based sample using a case-control
design.

Methods: Thirty-two schizophrenia patients (previously assessed
for PTC taster status) and 75 control subjects were genotyped for
both the ALA49PRO and ILE296VAL polymorphisms using Ap-
plied Biosystems Assay-on-Demand SNP genotyping assays as per
manufacturers protocol. The control group was a population-based
sample ethnically matched to the patients. Despite a mixed ethnic-
ity in both the patient and control groups there were no differences
in allele frequency detected across ethnic groups. This allowed the
different ethnic groups to be analyzed together. Haplotypes were es-
timated using the PHASE program. Haplotypes and allele frequen-
cies were compared between groups using chi square contingency
analysis.

Results: Haplotype frequencies differed significantly between the
schizophrenia and control groups (p<0.04). The patient group had
an estimated non-taster (A-I) haplotype frequency of 0.64 compared
with 0.53 for controls. All patients who were homozygous for the A-I
haplotype were non-tasters by clinical assessment. Genotypes for
each polymorphism were in Hardy-Weinberg equilibrium.
Discussion: These results suggest a genetically-based association of
PTC-non-tasting status with schizophrenia, and provide support to
previous linkage findings for schizophrenia on chromosome 7q. Stud-
ies to characterize these SNPs in both a case control and family based
sample are ongoing. Further studies will be necessary to both confirm
this association, and to dissect the neurogenetics underlying it.

ACNP 2005 Annual Meeting



g

5260

132. The COMT Val'**Met Polymorphism and Cognition in
Schizophrenia

Elizabeth W Twamley?, Jenille M Narvaez, David I Sitzer and John
R Kelsoe

Psychiatry, University of California, San Diego, San Diego, CA, USA
Sponsor: Travel Awardee, Young Investigator Memorial, 2005

Background: Compelling new data suggests that a single nucleotide
polymorphism (Val"**Met) of the catechol-O-methyltransferase
(COMT) gene on chromosome 22 is implicated in the frontally-me-
diated cognitive impairments of schizophrenia. The COMT Met al-
lele decreases DA catabolism, thereby increasing the availability of
prefrontal DA, whereas the high-activity Val allele increases the
breakdown of DA and decreases its prefrontal availability. Previous
studies have found that the Met allele is associated in a dose-response
fashion with better performance on neuropsychological tests measur-
ing executive functioning, processing speed, and working memory.
Although most studies have found that the Met allele is associated
with better executive functioning, one study demonstrated that Met
homozygotes had better rule learning, but actually had a disadvan-
tage in cognitive flexibility or shifting, suggesting that the relationship
between COMT and cognition is more complex than it first ap-
peared. COMT effects on cognition might be explained by the dis-
tinction between tonic and phasic DA transmission, with the Met al-
lele increasing tonic DA and decreasing phasic DA, leading to benefits
in stability of thinking and sustained cognitive activities, but decre-
ments in cognitive flexibility (e.g., switching tasks). Conversely, the
Val allele, with decreased tonic DA and increased phasic DA, might
result in benefits on tasks requiring cognitive flexibility or switching,
but decrements in cognitive stability (e.g., distractibility). We aimed
to further characterize the cognitive patterns associated with the Val
and Met alleles, using a comprehensive neuropsychological battery.
We hypothesized that the COMT Met allele would be associated with
better performance on tests of concept formation, fluency/productiv-
ity, and planning, whereas the COMT Val allele would be associated
with better performance on tests of cognitive flexibility (e.g., switch-
ing) and inhibitory control.

Methods: Participants included 38 outpatients with schizophrenia or
schizoaffective disorder (58% men; 76% Caucasian; mean age = 51;
mean years of education = 13). Participants were recruited from two
parent studies of psychosocial treatments for schizophrenia and un-
derwent a blood draw and comprehensive neuropsychological testing
in the domains of Attention, Information Processing Speed, Lan-
guage, Working Memory, Verbal and Visual Learning and Memory,
and Executive Functioning. The executive functioning tests included
measures of concept formation, fluency/productivity, planning, and
flexibility/shifting. The Positive and Negative Syndrome Scale
(PANSS) measured severity of psychiatric symptoms. Participants
with the Val/Val (n=9), Val/Met (n=19) and Met/Met (n=10) did not
differ on age, gender, education level, diagnosis, age of onset of psy-
chosis, or type of antipsychotic medication (typicals, atypicals, both,
or none). Caucasians were underrepresented among Val homozygotes
and overrepresented among Met homozygotes.

Results: Val and Met homozygotes performed better than did het-
erozygotes on a speeded visual scanning test (F=3.3, p=.048). Com-
pared with Val homozygotes only, Met homozygotes had faster reac-
tion times on a sustained attention test (Continuous Performance
Test F=12.8, p=.003) and had a trend toward less severe psychiatric
symptoms (PANSS Total Score F=4.15, p=.059).

Discussion: These results suggest that the Met allele may be associ-
ated with faster information processing speed. The vast majority of
between-group differences did not reach statistical significance.
Given that the Val'**Met polymorphism typically explains a small
amount of variance in cognitive performance and given the small size
of the current sample, these results need to be replicated with a larger
sample.
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133. Identification of an Interaction Between the Dopamine D1
Receptor and Niemann-Pick C1 Protein
Gabriel Vargas*, Stanford Chen and Mark Von Zastrow

Psychiatry, UCSF, San Francisco, CA, USA
Sponsor: Mark von Zastrow

Background: A large body of evidence points to the involvement of
dopamine D1 receptors (D1R) in the neurocognitive deficits found in
Schizophrenia. A number of investigators have also shown that there
is dysregulation of DIR number in the frontal cortex of schizo-
phrenic patients. Recent work has identified a number of Dopamine
receptor interacting proteins (DRIPs) that are involved in D1R regu-
lation. Some of these DRIPs are upregulated in schizophrenia. Thus,
understanding the regulation of dopamine receptors by interacting
proteins is of clinical relevance in that it may be important for the
correct functioning of the dopaminergic system whose dysfunction
leads to a number of neuropsychiatric diseases.

Methods: In order to identify proteins that interact with the DIR we
undertook a yeast two-hybrid screen using the cytoplasmic tail of
the Dopamine D1 receptor as bait and a human cDNA brain library
as prey.

Results: One positive clone encoded NPC1, a protein involved in the
human genetic disease Niemann-Pick Type C (NPC), a neurodegen-
erative disorder. Interestingly, mild cases of this disorder can present
initially with only psychiatric symptoms such as paranoid ideation
and auditory hallucinations.

Discussion: Our aims are to biochemically identify the interacting
domains of NPCI and the Dopamine D1 receptor and study the
functional consequences of this interaction on D1 receptor activity
using the well-established HEK-293 cell heterologous expression sys-
tem and primary neuronal cultures. These studies will provide funda-
mental insight into a novel mechanism of dopamine receptor regula-
tion and will also provide an important insight into the psychiatric
manifestations present in the hereditary disorder NPC.

134. Are Self-Reports and Physician Impressions of Adherence to
Oral Antipsychotics Related to Objective Measures?

Dawn I Velligan*, Mei Wang, Desiree Castillo, Scott Bendle, Francis
Lam, Larry Ereshefsky, Pamela Diamond and Alexander L Miller

Psychiatry, UTHSCSA, San Antonio, TX, USA
Sponsor: Nina Schooler

Background: The most common ways of assessing adherence to oral
antipsychotic medications in research and in clinical practice are self-
report and physician/treatment provider report. In a prospective
study, we examined the agreement among measures of adherence to
oral antipsychotic medications in 50 outpatients with schizophrenia
(DSM-1V) at two former Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) and Texas Medication Algorithm (TMAP) sites
in Texas.

Methods: Subjects were assessed at baseline during a visit to their
outpatient clinic and followed for 12 weeks. Adherence was assessed
using self-report, physician-report, in home pill counts and electronic
monitoring (Medication Event Monitoring (MEMS) downloaded
onto laptops at home visits). Adherence was examined as an ordinal
variable and as a dichotomous variable (patients taking 80% or more
of medication as prescribed were identified as adherent).

Results: Data from pill counts and from electronic monitoring were
strongly correlated whether medication adherence was assessed as an
ordinal or dichotomous variable (r=.69; p<.0001; Fisher’s exact test
p<.0005). Self-report of adherence was not significantly related or
was only related weakly to objective measures and only when vari-
ables were ordinal rather than dichotomous. The physicians’ ratings
of compliance were significantly correlated with objective measures
(r=.35 - .44; p<.01) when considering compliance as an ordinal vari-
able. However, physicians were unable to distinguish adherent from



non-adherent patients when subjects were dichotomized (Fisher’s
exact test; p <.74).

Discussion: Patients are not good reporters of the amount of med-
ication taken as prescribed. While physicians may be somewhat cor-
rect about which patients take more or less medication, they are not
able to identify patients that are taking the medication as prescribed.
This situation makes it very unclear when to adjust dosing, when to
add concomitant medication, and when to switch medications for
lack of efficacy. Patients may be labeled as treatment resistant because
they are reporting good adherence when they are not taking medica-
tion, or medication may not be adjusted appropriately because the
physicians’ impression is that the patient is not taking the medication
as prescribed. Inaccurate assessment of medication adherence repre-
sents a significant public health problem that must be addressed.

135. Neuroscience-Guided Cognitive Training in Schizophrenia:
Preliminary Data
Sophia Vinogradov*, Christine Holland and Michael Merzenich

Psychiatry, UCSF, San Francisco, CA, USA
Sponsor: William Byerley

Background: The brain plasticity mechanisms that underlie skill
learning require key neurobiological “active ingredients” in order to
drive cortical representational change, to induce more efficient per-
ceptual processing, and to improve attentional and associative mem-
ory functions. We are investigating such a neuroscience-guided ap-
proach to the remediation of cognitive deficits in schizophrenia,
using a computer-based intensive neuroadaptive training program
that heavily engages attentional and reward systems in the brain and
that makes use of exercises which, in animals, induce generalized cor-
tical neuroplasticity.

Methods: Fourteen schizophrenic subjects were studied: 7 who par-
ticipated in our targeted computer-based cognitive training (TCT)
program, and 7 who participated in a control condition of graphically
interesting computer games (CG). Both groups received 40 hours of
intervention (one hour per day, 5 days per week, for 8 consecutive
weeks). Both CG control subjects and TCT subjects believed they
were receiving the active treatment and kept daily ratings of their
level of enjoyment (from 1-7; average CG group rating = 5.65; aver-
age TCT group rating = 5.41). All subjects received clinical and neu-
rocognitive assessments at study entry and after the 40 hours of inter-
vention. A pilot subsample also  participated in
magnetoencephalography (MEG) and functional magnetic reso-
nance imaging (fMRI) studies before and after intervention. The TCT
exercises were designed to adaptively change the temporal integration
rates for acoustic cues in speech and non-speech stimuli, to explicitly
train phonological discrimination and language comprehension, and
to focus heavily on auditory temporal processing, attention, working
memory, and processing efficiency. The exercises were adaptive in
that the stimulus sets of trials were controlled by each subject’s trial-
by-trial performance and gradually advanced in difficulty as the sub-
ject progressed in training. Each trial maintained close attentional
control and each correct trial was heavily rewarded. In the CG control
condition, subjects played 4 commercially available graphically inter-
esting computer games (CG) per day, 15 minutes per game, analagous
to the procedures employed in the TCT exercises.

Results: Analysis of z-score differences (post - pre training) in this
preliminary sample showed a trend towards significant improvement
in Trails B and in Tower of London measures (p’s < 0.09) in the TCT
group compared to the CG group, with an effect size of ~1.0 for each
of these measures. Qualitatively, pilot imaging data revealed: 1) Plas-
tic changes in primary auditory cortex, as assessed by MEG, in re-
sponse to successive syllables in background noise in 2 TCT subjects,
but not in a CG subject; 2) Plasticity in the response of frontal associ-
ation cortex in a TCT subject when comparing gamma band desyn-
chronization (magnetic source localization) for a high-load minus a
low-load working memory condition before training to that obtained
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after training; 3) “Normalization” of frontal cortical activation pat-
terns obtained during fMRI of a verbal memory task in 2 TCT sub-
jects after training compared to before training.

Discussion: These preliminary data suggest that, in chronically ill
schizophrenic subjects: 1) Computerized intensive neuroadaptive
training can successfully drive positive behavioral changes in cogni-
tive function after 40 hours of intervention, an effect not seen in con-
trol subjects; 2) Improvements in auditory processing efficiency and
working memory, areas trained by the TCT exercises, generalize to
non-trained functions, such as executive problem-solving; 3) After
training, both primary auditory cortex and prefrontal association
cortex demonstrate plasticity in their response to a range of non-
trained cognitive tasks.

136. Treatment of Cardiac Risk Factors in Patients with
Schizophrenia and Diabetes

Anthony P Weiss*, David C Henderson, Jeffrey B Weilburg, Donald
C Goff, James B Meigs, Enrico Cagliero and Richard W Grant

Department of Psychiatry, Massachusetts General Hospital,
Charlestown, MA, USA

Background: To examine the appropriateness and effectiveness of the
outpatient medical management of cardiac risk factors in diabetic pa-
tients diagnosed with schizophrenia.

Methods: A cross-sectional analysis of 4236 patients with diabetes
treated in five academic internal medicine practices was used. Pa-
tients with schizophrenia or a schizophrenia-related syndrome
(N=214) were identified based on ICD-9 billing codes. Measures of
treatment appropriateness and effectiveness for the management of
cardiac risk factors (blood sugar control, blood pressure control, and
lipid control) were assessed for this group and a comparison cohort
of diabetic patients without severe mental illness (N=3594). Results
are reported in terms of odds ratios, adjusted for between-group dif-
ferences in gender, race, age, and clinic setting.

Results: There were no statistically significant between-group differ-
ences on any of the five measures of treatment appropriateness, indi-
cating that patients with schizophrenia received a similar regimen of
medical treatment for cardiac risk factors. Despite this, there were
significant differences in two of the seven measures of treatment ef-
fectiveness, with fewer patients with schizophrenia meeting the clini-
cal quality benchmarks for cholesterol and LDL control. This dispar-
ity in effectiveness was not due to failure to provide appropriate
medical care, but may be related to the type of treatment provided
and/or patient-related variables such as medication adherence and
lifestyle factors.

Discussion: Despite appropriate medical management, effective lipid
control may be more difficult to attain in at least some patients with
schizophrenia. Given the high rates of cardiovascular mortality in this
population, additional research to better understand the barriers to
effective lipid management is essential.

137. Aripiprazole Effects in Schizophrenia Patients with High or
Low Agitation

Britt West*, James Appel, Stephen Marder, Joseph Pultz, Andrei
Pikalov, Ronald Marcus, Rolando Gutierrez-Esteinou and David
Crandall

Neuroscience, Bristol Myers Squibb, Plainsboro, NJ, USA
Sponsor: James Appel

Background: Patients experiencing acute exacerbation of schizo-
phrenia symptoms including agitation are often judged to be more
symptomatic than non-agitated acute patients. It is nevertheless un-
clear if the presence of baseline agitation has a moderating effect on
symptom improvement following antipsychotic treatment. We ana-
lyzed data from pivotal clinical trials to evaluate whether patients
demonstrated significant symptom improvement when treated with
aripiprazole regardless of their baseline agitation level.
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Methods: Data were pooled from the first four weeks of four ran-
domized double blind aripiprazole clinical trials of patients diag-
nosed with acute schizophrenia and randomized to either 10-30 mg/d
aripiprazole (n = 785) or placebo (n = 296). For the purpose of this
analysis, patients were subdivided into high agitation and low agita-
tion groups according to a baseline PANSS Excited Component
(PEC) score of > 14 and also a score of > 4 on a least one PEC item
(excitement, hostility, tension, uncooperative, poor impulse control).
Separate analyses were performed on three dependent measures:
change in PANSS total score, change in Clinical Global Impressions-
Improvement score (CGI-I), and change in PEC score. ANOVA was
used to evaluate differences among groups (aripiprazole-high agita-
tion (AH), aripiprazole-low agitation (AL), placebo-high agitation
(PH), placebo-low agitation (PL)) for each dependent measure. Ad-
ditionally, because highly agitated patients had higher baseline symp-
toms, analyses adjusting for baseline PANSS total, CGI-I, and PEC
scores were performed.

Results: Aripiprazole treated patients both with high and low agita-
tion scores showed significant decreases at endpoint compared to
placebo patients on PANSS total (mean difference: AH vs. PH = -10.7;
AL vs. PL = -8.7; p < 0.05 for both), CGI-I (mean difference: AH vs.
PH = -0.62; AL vs. PL = -0.58; p < 0.05 for both), and PEC (mean dif-
ference: AH vs. PH = -2.5; AL vs. PL = -1.8; p < 0.05 for both). These
differences remained significant after adjusting for baseline score on
each dependent measure (p < 0.0001 for PANSS total, CGI-I, PEC).
Discussion: Acute schizophrenia patients treated with aripiprazole in
both the high and low agitation groups showed significant improve-
ment in overall symptoms, clinical impressions, and agitation com-
pared to placebo-treated patients. The effects remained when the de-
pendent measures were adjusted to normalize baseline scores. This
suggests that patients with acute schizophrenia benefited from arip-
iprazole treatment regardless of baseline agitation level.

138. Anterior Cingulate Bundle Abnormality in Children and
Adolescents with Schizophrenia

Tonya White*, Ayse T Karagille, Stephane Leherecy, Mustafa Kendi,
Canan Karatekin, Angela Guimaraes, Nicholas Davenport, S. C
Schulz and Kelvin O Lim

Psychiatry, University of Minnesota, Minneapolis, MN, USA
Sponsor: Kelvin Lim

Background: Schizophrenia is associated with a constellation of clin-
ical and cognitive symptoms. One hypothesis that unifies the diver-
sity of symptoms involves the disruption of connectivity between
brain regions. As white matter provides rapid and efficient communi-
cation between brain regions, this study was initiated to assess the
early disruption of white matter pathways in children and adolescent
with schizophrenia.

Methods: Diffusion Tensor Images (DTI) were obtained in twelve di-
rections on 14 children and adolescents with schizophrenia and 14
age and gender matched control. The DTI images were acquired in
twelve directions on a 3 Tesla Siemen’s TRIO scanner and trans-
formed into fractional anisotropy (FA) images. A 12-parameter affine
transformation was applied to the FA images using SPM99 to render
the images into a common stereotactic space. The images were subse-
quently smoothed with a 5 mm FWHM Gaussian filter prior to a
cluster-wise group analysis.

Results: Children and adolescent patients with schizophrenia
demonstrated a significant decrease in FA in the right anterior cingu-
late bundle (p<0.05, Bonferroni corrected on the cluster-level).
Discussion: The voxel based approach coupled with DTT offers the
advantage of evaluating neural tracts within the brain without a pri-
ori assumptions. Utilizing this approach, children and adolescents
with schizophrenia demonstrated a significantly reduced FA in the
anterior cingulate bundle. The role of the anterior cingulate and its
disruption early in the course of schizophrenia will be discussed.
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139. Altered Cerebral Processing of Reward Uncertainty in Patients
with Schizophrenia While Medication-Free and on Atypical
Neuroleptics

Dylan Wint*, Jean-Claude Dreher, Daniella Furman, Paul Koch,
Philip Kohn, Michael Egan, Daniel Weinberger and Karen F Berman

Section on Integrative Neuroimaging, NIMH, Bethesda, MD, USA
Sponsor: Karen Berman

Background: There is considerable evidence that the pathophysiol-
ogy of schizophrenia involves dopamine dysregulation in fronto-
striatal and -midbrain circuits, likely impacting on the neural sub-
strates of reward processing and contributing to core schizophrenic
symptoms such as anhedonia, amotivation, impulsivity, and sub-
stance use. Investigation of this pathophysiology in vivo has been
limited by the confound of antipsychotic treatment in most patients,
and by the absence of incisive neuroimaging approaches. We studied
patients after 3 weeks medication-free (OFF) and then after 3 weeks
ON atypical antipsychotics with a novel event-related fMRI para-
digm based on the findings of Schultz et al (Science 2003) that mid-
brain dopaminergic neurons in primates code for discrete statistical
properties of expected reward, exhibiting phasic responses that code
reward prediction error, and sustained responses that are highest
with maximal reward uncertainty (probability=50%). This latter ac-
tivity is also reflected by increased signaling in dopaminergic fore-
brain regions, such as striatum, anterior cingulate, and prefrontal
cortex (PFC).

Methods: 9 patients with schizophrenia and 22 healthy individuals
matched for age (p=0.22) and sex ratio were scanned in an event-
related 3T-fMRI paradigm during presentation of four simulated
slot machines that systematically varied reward probability(P) and
magnitude(M): M=0/P=0,M=10/P=0.50,M=20/P=0.25,0r
M=20/P=0.50. These specific combinations allowed for unam-
biguous parsing of the effects of P and M. Before testing, subjects
were trained to know P and M of each stimulus and were told that
they would receive a portion of the winnings displayed. At the
start of each trial, a pseudorandomly selected slot machine was
displayed to the participant (S1: 1 sec). After a 14-sec delay, during
which P and M were continually displayed, the subject learned the
outcome of the trial (S2: 1 sec). There were 96 trials per session.
Data were processed in SPM99 (random effects threshold, p
=0.05) using a general linear model with separate regressors for
the phasic responses at S1 and S2 and the sustained response dur-
ing the delay.

Results: are given for the sustained reward response during the delay,
as P increased from 0.25 to 0.50 (maximal uncertainty) with M con-
stant. CONTROL vs OFF: Controls showed greater BOLD signal in-
creases in bilateral caudate, bilateral basal forebrain (BA 47), R
lentiform nucleus, and L medial PFC. The OFF group had greater ac-
tivation in R dorsolateral PFC (BA 9) and L dorsomedial PFC (BA 8).
CONTROL vs ON: Controls had more activation in L dorsolateral
PFC (BA 8/9). ON showed increased activation in L caudate, bilateral
dorsomedial PFC (BA 6,9), and bilateral parietal lobe (BA 24). ON vs
OFF: When patients were ON, they activated bilateral striatum, bilat-
eral temporal cortex (BA 21), L midbrain, and R cingulate more than
when they were OFF. While OFF, they showed increased signal in bi-
lateral superior temporal gyrus (BA 21,22), L cingulate (BA 32), and
L parietal lobe (BA 7)

Discussion: This event-related fMRI study demonstrates atypical sus-
tained brain activity during reward anticipation in patients with
schizophrenia. With increasing uncertainty of reward, OFF subjects
did not show the same degree of increased activity in striatum and
basal forebrain as did controls. When ON, patients had increased acti-
vation of reward centers. These findings suggest that processing of re-
ward uncertainty, a critical function of mesolimbic and mesocortical
tracts, is dysfunctional in schizophrenia. The findings also imply that
atypical antipsychotics alter neurotransmission in reward circuits.



140. Asenapine: A Novel Psychotherapeutic Agent with a Unique
Human Receptor Binding Signature

Mohammed Shahid, Erik Wong*, Glenn B Walker, Ross A Baker, Anil
S Jina and Stevin Zorn

CNS Biology, Pfizer, Ann Arbor, MI, USA
Sponsor: Stephen Arneric

Background: Asenapine is believed to offer an advance in the thera-
peutic management of schizophrenia and bipolar mania based on
promising clinical trial results (Potkin et al; ACNP 2005). The mech-
anism of action of asenapine was explored by comparing its human
receptor binding properties with other antipsychotic drugs.
Methods: Objective comparison of all drugs was achieved under
comparable binding assay conditions using membranes from cells ex-
pressing cloned human serotonin (5HT1A, 5SHT1B, 5HT2A, SHT2B,
5HT2C, 5HT5, 5HT6, 5HT7), norepinephrine (a1, 024, 2B, 02C),
dopamine (D1, D2S, D2L, D3, D4), histamine (H1, H2, H3) and
acetylcholine (M1, M2, M3, M4) receptors. Asenapine was also tested
for general receptor specificity profiling in a panel of 90 different
binding assays including enzyme, transporter and ion channel molec-
ular targets.

Results: Asenapine showed no significant activity in the general re-
ceptor specificity profiling. Asenapine exhibits a unique human re-
ceptor binding signature based on a number of observations: i) the
rank order of receptor affinity for asenapine is distinct from olanzap-
ine, risperidone, quetiapine, aripiprazole, ziprasidone, clozapine and
haloperidol , ii) compared with the other drugs tested, asenapine ex-
hibits a stronger serotonergic component with subnanomolar affinity
(Ki in nM) for SHT2C (0.03), 5SHT2A (0.07), 5HT2B (0.18), 5HT7
(0.11), and 5HT6 (0.25) receptors, with reference to D2 (1.3) recep-
tors, iii) in contrast to the other drugs, asenapine is likely to have
strong interaction with an additional ensemble of therapeutically rel-
evant receptors: 5HT7, 5SHT6, SHT5 (1.6), D3 (0.42) receptors and
ol (1.20), o2 (0.33-1.2) adrenoceptors, at equivalent therapeutic
doses, and iv) unlike olanzapine, clozapine and quetiapine, asenapine
has a lower affinity for both histamine and muscarinic receptors
when compared to its D2 receptor affinity.

Discussion: Overall the human receptor binding profile of asenapine
differs significantly from that of other antipsychotic drugs. Such dif-
ferentiation in receptor pharmacology may contribute towards its
novel clinical profile, in particular with respect to an impact on nega-
tive and cognitive symptoms. Asenapine might serve as a novel psy-
chotherapeutic agent to test a multi-target approach towards the ef-
fective and safe treatment of schizophrenia and bipolar disorder.

141. Variation in Catecol-O-Methyltransferase and GRM3 on
Working Memory Load and Prefrontal Cortical Physiology
Hao Yang Tan*, Qiang Chen, Steven Sust, Joshua W Buckholtz,
Richard Straub, Venkata S Mattay, Michael F Egan, Daniel R
Weinberger and Joseph H Callicott

Genes, Cognition and Psychosis Program, National Institute of
Mental Health, Bethesda, MD, USA

Sponsor: Daniel Weinberger

Background: The Catecol-O-methyltransferase (COMT) Vall158Met
polymorphism accounts for differential enzyme activity and
dopamine catabolism in the prefrontal cortex (PFC). The high-activ-
ity Val allele has been associated with risk for schizophrenia, and in-
efficient increase in PFC blood-oxygen-level-dependent (BOLD) ac-
tivation during working memory (WM) tasks. GRM3, a
metabotropic glutamate receptor that modulates synaptic glutamate,
has also been associated with schizophrenia, with the A rather than G
allele of single-nucleotide polymorphism 4 (hCV11245618) related
to physiological inefficiency, and reduced glial glutamate transporter
levels in the PFC. Further, some schizophrenia patients, and subjects
exposed to NMDA-receptor antagonists, were noted to have greater
prefrontal BOLD activation with WM load. We therefore examined
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the additive effects of these genes on incremental WM load and PFC
BOLD activation.

Methods: Twenty-nine healthy subjects (10 COMT Val and GRM A
homozygotes, 6 COMT Val homozygotes and GRM G carriers, 6
COMT Met and GRM A homozygotes, and 7 COMT Met homozy-
gotes and GRM G carriers) were studied with fMRI while performing
1-back and 2-back WM tasks.

Results: The 4 groups were matched for demographic characteristics
and n-back performance. Load effects (2-back>1-back) were identi-
fied at the bilateral dorsal and ventral PFC. The functional region-of-
interest at the right dorsal PFC had COMT effects with greater (inef-
ficient) activation in Val relative to Met homozygotes (F(1,27)=4.50,
p=0.043). Further, GRM A homozygosity interacted to give dispro-
portionately greater load-dependent dorsal PFC activation in COMT
Val homozygotes, but not in Met homozygotes (load-by-COMT-by-
GRM interaction, F(1,25)=4.42, p=0.046).

Discussion: Relatively deleterious dopaminergic and glutaminergic
alleles may interact to influence BOLD activation to incremental WM
load in the dorsal PFC, and be of potential significance in the neu-
ropharmacology of schizophrenia.

142. Cortisol and Cytokines in Chronic and Treatment-Resistant
Patients with Schizophrenia: Association with Psychopathology
and Response to Antipsychotics

Xiang Y Zhang* and Dong F Zhou

Psychiatry, Yale University School of Medicine, West Haven, CT, USA
Sponsor: Travel Awardee, sanofi-aventis, 2005

Background: The bilateral communication between the immune and
neuroendocrine systems plays an essential role in modulating the ad-
equate response of the hypothalamic-pituitary-adrenal (HPA) axis to
the stimulatory influence of cytokines and stress-related mediators.
Growing evidence suggests that neuro-immune-endocrine cross-talk
may be impaired in schizophrenia.

Methods: We determined the relationship between cortisol, cytokines
interleukin-2 (IL-2) and interleukin-6 (IL-6) and symptoms in schiz-
ophrenia during treatment with typical and atypical antipsychotic
drugs. Subjects included 30 healthy controls (HC) and 78 schizo-
phrenic (SCH) inpatients. SCH were randomly assigned to 12-week
treatment with 6mg/day of risperidone or 20mg/day of haloperidol
using a double-blind design. Clinical efficacy was determined using
the Positive and Negative Syndrome Scale (PANSS). Serum cortisol
and IL-2 levels were assayed by radioimmunometric assay, and serum
IL-6 levels by quantitative enzyme-linked immunosorbent assay.
Results: Following a 2-week washout period, serum levels of cortisol,
IL-2 and IL-6 were increased in patients with schizophrenia compared
to HC. Elevations in cortisol were associated with increase in both IL-
2 and IL-6 in schizophrenia. Moreover, elevations in cortisol were as-
sociated with negative symptoms and IL-2 with positive symptoms.
Twelve weeks of risperidone treatment significantly decreased ele-
vated cortisol and improved negative symptoms, but produced simi-
lar effects on IL-2 and IL-6 as well as on positive symptoms compared
to haloperidol. The improvement of negative symptoms was related
to the change in cortisol.

Discussion: Our results suggest the imbalance in the HPA axis and
cytokine system in patients with SCH is implicated in clinical symp-
toms, and is improved with atypical antipsychotic treatment.

143. BDNF Levels and Genotype Are Associated with Antipsychotic-
Induced Weight Gain in Patients with Chronic Schizophrenia
Xiang Y Zhang*, Yun L Tan and Dong F Zhou

Psychiatry, Yale University School of Medicine, West Haven, CT, USA
Sponsor: Travel Awardee, sanofi-aventis, 2005

Background: Several lines of recent evidence indicate an involvement
of brain-derived neurotrophic factor (BDNF) in the regulation of eat-
ing behavior and body weight, as well as in antipsychotic action in the
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central nervous system. A valine (val) to methionine (met) substitu-
tion in the 5’ pro-region of the human BDNF protein has been iden-
tified recently. Therefore, the aim of the present study was to investi-
gate the significance of this type of polymorphism in
antipsychotic-induced body weight gain in chronic patients with
schizophrenia.

Methods: The Val66Met polymorphism was genotyped in 210 Chi-
nese Han patients with chronic schizophrenia. Using enzyme im-
munoassay, serum BDNF was measured in 196 schizophrenia pa-
tients chronically treated with antipsychotics. Mean weight change
was evaluated retrospectively by means of clinical records and the
weight at the time of the visit.

Results: The patients with the 66Met variant allele showed signifi-
cantly greater weight gain than those without this allele. The effect
was strongest in the male patients and not apparent in the female pa-
tients. Furthermore, the Val66Met polymorphism of the BDNF pro-
moter region affects the serum BDNF levels in female patients with
chronic schizophrenia, showing that serum BDNF levels were signifi-
cantly lower in patients with the 66Met variant allele than those with-
out this allele. Additionally, there is a significantly negative correla-
tion between serum BDNF levels and weight gain in schizophrenic
patients, especially in female subjects.

Discussion: These findings suggest that genetically determined in-
terindividual differences in BDNF may influence weight gain induced
by antipsychotic drugs in schizophrenia.

144. Histone Hyper-Acetylation Enhances Memory Storage and
Facilitates Synaptic Plasticity via the Transcription Factor CREB
Ted Abel*, Chris Vecsey, K. Matthew Lattal, Joel Stein, Sara Fabian,
Michelle Attner, Josh Hawk and Marcelo A Wood

Department of Biology, University of Pennsylvania, Philadelphia,
PA, USA

Background: Transcriptional activation is thought to be a key process
in long-lasting forms of memory and synaptic plasticity. This activa-
tion is directed by transcription factors and their coactivators, which
regulate gene activation via chromatin remodeling, histone modifica-
tion and interactions with the basal transcription machinery. One
type of histone modification associated with transcriptional activa-
tion is acetylation, which is regulated by histone acetyltransferases
(HATs) and histone deacetylases (HDACs) that add or remove acetyl
groups from histones, respectively. Recently, we have demonstrated
that the transcriptional coactivator CREB-binding protein (CBP), a
potent HAT, is involved in specific forms of long-term memory and
synaptic plasticity.

Methods: To examine the role of histone acetylation in memory, we
have examined the effects of the HDAC inhibitor, trichostatin A
(TSA) on memory and synaptic plasticity. TSA induces a histone
hyper-acetylation state that correlates with increased transcriptional
activation.

Results: Behaviorally, intrahippocampal injection of TSA signifi-
cantly enhanced memory for contextual, but not cued, fear condi-
tioning. Further, hippocampal slices treated with TSA showed signifi-
cantly enhanced long-term potentiation (LTP). To define the
molecular basis of the enhancements observed following TSA treat-
ment, we examined mice with targeted deletions of two CREB iso-
forms (o0 and A; CREB oA mice). CREB aAmice did not show en-
hanced memory when treated with TSA, and hippocampal slices from
CREB oA mice failed to show TSA-enhanced LTP. Additionally, using
quantitative real-time RT-PCR, we demonstrated that only a subset of
CREB-target genes is affected by TSA during memory consolidation.
Discussion: These experiments underscore the involvement of his-
tone acetylation in synaptic plasticity and memory and begin to de-
fine a molecular mechanism by which HDAC inhibitors regulate
memory storage, providing insight into their potential use as thera-
peutic drugs to treat cognitive impairments. Supported by: Neurode-
generative Diseases training grant fellowship to MAW. Merck Foun-
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dation, NIH, Packard Foundation, University of Pennsylvania Re-
search Foundation and Whitehall Foundation to TA. The authors af-
firm that this work has been carried out in accordance with the NIH
Guide for the Care and Use of Laboratory Animals and was fully ap-
proved by the TACUC of the University of Pennsylvania.

145. Changes in Natural Killer Cell Function, Inflammatory
Signaling and Plasma IL-6 Production During Acute Stress in
Patients with Major Depression

Oyetunde Alagbe*, Thaddeus Pace, Tanya Mletzko, Jerry Vogt,
Charles Nemeroff, Christine Heim and Andrew Miller

Psychiatry, Emory University School of Medicine, Atlanta, GA, USA
Sponsor: Andrew Miller

Background: There has been increasing interest in reciprocal interac-
tions among the nervous, endocrine and immune systems in psychi-
atric disorders such as major depression. One hypothesis suggests
that proinflammatory cytokines, such as interleukin (IL)-1 and
tumor necrosis factor (TNF)-alpha, and their signaling pathways, in-
cluding nuclear factor- kB (NF-kB) and its downstream mediator, IL-
6, act as neuromodulatory factors that contribute to the pathophysi-
ology of major depression. In addition, alterations in other immune
parameters, including NK cell numbers and function in major de-
pression, have been described. While activation of both inflammatory
mediators and alterations in NK cells have been reliably reported in
major depression, few studies have examined the relationship be-
tween these immune variables under baseline conditions. Further-
more, few studies have examined the relationship among these im-
mune variables under dynamic conditions (e.g. acute laboratory
stress).

Methods: Natural killer cell numbers, NF-kB DNA binding and IL-6
production in the peripheral blood were examined during the Trier
Social Stress Test (TSST) (a public speaking and mental arithmetic
task) in two groups of patients: patients with DSM IV major depres-
sion defined by a SCID diagnosis and non-depressed subjects. Plasma
IL-6 was measured with the enzyme-linked immunosorbent assay
(ELISA) (R&D systems), natural killer cell numbers were determined
using a FITC conjugated monoclonal antibody against CD16/56
markers on PBMC and acquiring the fluorescent intensity on a FACS-
Calibur (BD Biosciences), and NF-kB DNA binding was determined
using a DNA binding ELISA (Active Motif).

Results: As compared to the control group, patients with major de-
pression (n=11) showed a higher phasic response of NF-kB DNA
binding and plasma IL-6 to TSST (p<.04) compared to non de-
pressed subjects (n=22). There was no observed difference in NK re-
sponsiveness to the TSST in both groups, although both depressed
(n=8) and non-depressed subjects (n=18) exhibited a significant in-
crease in NK cell numbers during stress. No correlation between NK
cell number and plasma IL-6 or NF-kB DNA binding during the
TSST were found. In contrast, maximal TSST-induced NF-kB DNA
binding, which occurred relatively early during stressor challenge,
was significantly correlated with maximal TSST-induced plasma IL-6
concentrations which occurred relatively late following stress (r=.45,
p=.02).

Discussion: The observed dissociation between natural killer cell
numbers and IL-6/NF-kB DNA binding levels during the TSST re-
flects the specificity of inflammatory changes in major depression,
and indicates that changes in NK cell distribution do not account for
the changes in NF-kB DNA binding during psychosocial stress. In ad-
dition, the data suggest that activation of inflammatory signaling
pathways (e.g. NF-kB) may precede induction of downstream media-
tors such as IL-6. Finally, the data support the notion that patients
with major depression may be vulnerable to increased activation of
inflammation during stress, thereby providing a potential link be-
tween depression and other medical pathologies wherein inflamma-
tion serves as a pathophysiologic contributor.



146. The Phosphodiesterase Type IV Inhibitor, Rolipram, Activates
Septohippocampal Neurons

Min Wu, Elena Morozova, Iryna Dumalska, Ronald S Duman and
Meenakshi Alreja*

Psychiatry, Yale University Sch. of Medicine, New Haven, CT, USA

Background: Significant behavioral evidence suggests an important
role for the cAMP-specific phosphodiesterase, PDE4, in depression
and in learning and memory. Thus, the selective PDE4 inhibitor,
rolipram, has antidepressant effects and attenuates scopolamine-in-
duced impairment of working and reference memory in rats (Zhang
and O’Donnell, 2000). Rolipram also reverses the amnesic effects of
intra-hippocampal infusions of NMDA receptor antagonists and
MEK inhibitors and produces a persistent improvement in synaptic
and cognitive functions in an Alzheimer mouse model (Gong et al.,
2004). Several PDE inhibitors are currently in the pipeline for treat-
ment of various CNS disorders. The cholinergic nucleus of the me-
dial septum/diagonal band of Broca (MSDB) projects to the hip-
pocampus and controls hippocampal BDNF levels, hippocampal
theta rhythm and associated learning and memory tasks. The MSDB
which has high levels of PDE4 mRNA, degenerates in Alzheimer’s dis-
ease, Lewy body dementia, Parkinson’s disease, alcoholic Korsakoff
syndrome and several other neurodegenerative disorders. The MSDB
is also a key locus for the memory-impairing effects of scopolamine.
The goal of the the present study was to use an electrophyisological
approach to study the role of PDE4 in controlling the excitabilty of
the septohippocampal neurons located in the MSDB.

Methods: Whole cell recordings were performed on electrophysio-
logically-characterized septohippocampal GABA-type neurons in a
rat brain slice preparation of the MSDB.

Results: In a previous study, we reported that scopolamine reduces
the firing rate of septohippocampal GABAergic neurons. In the pres-
ent study, the selective PDE4 inhibitor, rolipram (1-10 uM, increased
the basal firing rate in 5 of the 10 neurons tested. Rolipram also in-
creased the frequency of spontaneously occurring post-synaptic cur-
rents (control: 12 + 4 Hz; rolipram: 18 £ 5 Hz; p=0.02; n=3) in these
neurons. Forskolin (10 uM), which increases intracellular cAMP lev-
els by activating adenylate cyclase, dramatically increased both the
basal firing rate (control: 42 & 8.3 Hz; forskolin: 127 £ 17 Hz; n=6) as
well as the synaptic frequency (control: 4 = 1 Hz; forskolin: 8 + 2 Hz;
n=5). Both these effects were potentiated by rolipram (synaptic fre-
quency: forskolin: 8 & 2 Hz; rolipram forskolin: 15 £+ 3 Hz; n=5). In
double immunohistochemical studies, PDE4A immunoreactivity co-
localized with a vast majority of septohippocampal cholinergic neu-
rons and with a small percentage of septohippocampal GABAergic
neurons.

Discussion: Thus, PDE4 plays an important role in cAMP metabo-
lism in septohippocampal GABA-type neurons of the MSDB. These
cellular actions may contribute to the reported memory-enhancing
and antidepressant effects of rolipram.

147. Creation of Designer Biogenic Amine Receptors via Directed
Molecular Evolution
Blaine Armbruster* and Bryan Roth

Biochemistry, Case Western Reserve University Medical School,
Cleveland, OH, USA

Sponsor: Bryan Roth

Background: Members of the large biogenic amine family of G-pro-
tein Coupled Receptors—GPCRs—are involved in a many processes
within the central and peripheral nervous systems and represent sig-
nificant targets for drug therapy. Current pharmacological and trans-
genic techniques are insufficient for measuring functions of a single
GPCR in a specific cell or tissue in vivo. To circumvent the shortcom-
ings of these traditional approaches, we have developed designer bio-
genic amine receptors that, like receptors activated solely by a syn-
thetic ligand (RASSL), only respond to a synthetic ligand versus the
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receptor‘s native ligand. Unlike RASSLs, however, these designer re-
ceptors have the distinction that they are activated by an otherwise
innocuous, biologically-inert synthetic drug.

Methods: A directed evolutionary approach in yeast was utilized to
generate a designer acetylcholine muscarinic 3 (M3) receptor re-
sponsive to clozapine-N-oxide, a biologically-inert metabolite of
clozapine, with a concomitant loss in acetylcholine activation. We
have also used transgenic mouse technology to specifically express
the designer GPCR in a subpopulation of cortical neurons using an
inducible promotor.

Results: When the designer M3 receptor is expressed in either HEK-
293T cells or primary human pulmonary artery smooth muscle cells
(hPASMC:s) it can be activated by nanomolar concentrations of
clozapine-N-oxide to stimulate normal Gq/11-coupled responses,
such as PLC-mediated PIP2 hydrolysis and release of internal calcium
stores. Additionally, treatment of hPASMCs expressing the designer
M3 receptor with clozapine-N-oxide lead to rapid activation of ERK-
1/2, which does not occur in hPASMCs expressing wildtype M3 re-
ceptor. Using a bioinformatics approach we have begun to develop
similar designer receptors for all five acetylcholine muscarinic recep-
tor family members, including the Gi/o-coupled M2 and M4 recep-
tors. We have also created several lines of transgenic mice which ex-
press the designer receptor in discrete neuronal populations using an
inducible promotor.

Discussion: Our data demonstrate that a combination of directed
evolution and bioinformatics approaches can be used to create a fam-
ily of designer biogenic amine GPCRs. The ability to express these re-
ceptors in a spatio- and temporally-restricted manner opens up a new
approach to dissecting the relevance of various signaling cascades for
neuronal functioning. Supported by the NIMH Psychoactive Drug
Screening Program, ROIMH576345 and KO2MHO01366 to BR; BA is
supported by NRSA fellowship GM074554-01.

148. Elevated Membrane Cholesterol Limits Metabotropic Glutamate
Receptor (mGluR) Suppression of NMDA Function: A Potential
Contribution to Antipsychotic Action?

Andrius Baskys*, Liwei Fang, Moti L Kashyap, vaijinath Kamanna
and Ildar T Bayazitov

Mental Health, Mental Illness Research and Education Clinical
Center (MIRECC), VA HCS, Long Beach, CA, USA

Sponsor: Daniele Piomelli

Background: Deficient N-methyl-D-aspartate (NMDA) receptor
function has been proposed to account for many positive and nega-
tive symptoms of schizophrenia. To understand mechanisms of
NMDA receptor deregulation, we studied membrane enrichment
with cholesterol effects on NMDA receptor function by using group I
mGluR agonist (S)-3,5-dihydroxyphenylglycine (DHPG)-mediated
suppression of NMDA responses as a model.

Methods: Experiments were conducted on organotypic hippocampal
cultures prepared from 1-week-old Wistar rats and grown for 2 weeks
as described previously (Blaabjerg et al., 2003). Moderate, concentra-
tion-dependent excitotoxicity (20-30% of cells killed) induced by 30-
min exposure of cultures to NMDA (50 uM) was measured as pro-
pidium iodide uptake using confocal microscopy 24 hours after the
NMDA exposure, and served as an indicator of NMDA receptor
function.

Results: As in our earlier experiments (Blaabjerg et al., 2003), appli-
cation of the mGluR agonist DHPG (1-100 uM) 2-hours before
NMDA markedly reduced NMDA toxicity. To examine a possibility
that mGluR-mediated reduction of NMDA toxicity could be depend-
ent on membrane cholesterol contents, we used cholesterol-saturated
methyl-B-cyclodextrin (Chol-MBCD, 0.01-0.1 mM). Treatment of
cultures with Chol-MBCD was started 1 hour before DHPG and con-
tinued throughout DHPG and NMDA exposure. At 0.1 mM it
markedly reduced the DHPG effect without affecting NMDA toxicity
per se (DHPG+NMDA, 7413.7%, p<0.001; NMDA only,100+5.0%;
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Chol-MBCD+DHPG+NMDA, 106%5.1%, p>0.05; all data normal-
ized to NMDA alone, all experiments were repeated in triplicate on
34-36 cultures, t-test with Bonferroni correction). The cholesterol-
enriched medium did not affect the NMDA toxicity level (108+4.3%,
p>0.05). Increase in nerve cell membrane cholesterol contents caused
by Chol-MBCD treatment was confirmed by measuring membrane
cholesterol concentration following Chol-MBCD treatment.
Discussion: We have recently shown that persistent activation of
group I mGluRs suppressed NMDA-mediated excitation in a phos-
pholipase C (PLC)-dependent manner, reduced NMDA-mediated
membrane currents and facilitated endocytosis protein Rab5b syn-
thesis (Blaabjerg et al., 2003, Arnett et al., 2004). The mechanism of
the cholesterol action observed here remains unknown but may rep-
resent interference with Rab5b-dependent NMDA receptor endocy-
tosis. Together, these findings suggest that increasing membrane cho-
lesterol could limit group I mGluR-PLC-Rab5b mediated depression
of NMDA receptor function and offer a new look at a potential sig-
nificance of regulation of membrane lipids in ethiopathogenesis and
treatment of schizophrenia.

149. Enzymes Coupled with Cyclooxygenase Are Altered in the
Brain of Cyclooxygenase-1 Deficient Mice: Implications for
Neuroprotection in Neuropsychiatric Disorders

Sang-Ho Choi and Francesca Bosetti*

Brain Physiology and Metabolism Section, National Institute on
Aging, National Institutes of Health, Bethesda, MD, USA

Sponsor: Past Travel Awardee, Bristol-Myers Squibb, 2003

Background: Currently, there is an intense debate on the potential
use of nonsteroidal anti-inflammatory drugs (NSAIDs) in
Alzheimer’s disease. The effects of NSAIDs are largely related to the
inhibition of the enzymatic activity of cyclooxygenase (COX)-1 and -
2, key enzymes involved in arachidonic acid metabolism to
prostaglandins. Animal studies and preliminary clinical data suggest
that selective COX-2 inhibitors also may be beneficial in psychiatric
disorders such as schizophrenia or mood disorders. Additionally, the
mood stabilizers lithium, valproate, and carbamazepine commonly
down-regulate COX-mediated conversion of arachidonic acid to
prostaglandin E,.

Methods: We have recently reported that COX-2 deficient (COX-2"")
mice show a compensatory increase in brain COX-1 enzyme activity,
protein and mRNA levels, as well as changes in upstream and down-
stream coupled enzymes. To further characterize the interactions be-
tween enzymes involved in COX-mediated brain arachidonic acid
metabolism and the effects of selective inhibition of the two COX
isozymes, we examined enzymatic activity and protein and mRNA
expression of brain phospholipase A, (PLA,), COX-2, and
prostaglandin E, synthases (PGESs) in COX-1"" mice.

Results: We found an increase in the enzymatic activity and protein
levels of cytosolic cPLA, and secretory sPLA,, which supply the
arachidonic acid substrate to COX, in the COX-1"" mice compared
with wild-type. Brain prostaglandin E, level was significantly in-
creased, whereas thromboxane B, level was decreased. These changes
were accompanied by an increase in the enzymatic activity and pro-
tein levels of COX-2. These data suggest that brain PGE, is selectively
derived from the COX-2 pathway, whereas TXB, is selectively derived
from the COX-1 pathway. Consistent with the COX-2 up-regulation,
we found an increase in NF-«B activation, which was accompanied
by the up-regulation of the phosphorylated IkB and upstream IxB ki-
nase in COX-17" mice. Enzymes downstream from COX were also af-
fected: the protein levels of microsomal PGES-1 and -2, but not of cy-
tosolic PGES, were decreased in COX-17" mice.

Discussion: Taken together, our data suggest that COX-1 deficiency
can affect the expression of the reciprocal isozyme, COX-2, and of
coupled upstream and downstream PLA, and PGES enzymes to over-
come defects in brain prostaglandin synthesis. Studying this pathway
in animal models of neuropsychiatric disorders will help to elucidate
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the individual role of COX isozymes in the molecular mechanisms
underlying the pathological changes and the potential beneficial ef-
fects of early COX inhibition.

150. ERK MAP Kinase Signaling in Postmortem Brain of Suicide
Subjects: Differential Regulation of Upstream Raf Kinases Raf-1
and B-Raf

Yogesh Dwivedi*, Robert Conley and Ghanshyam N Pandey

Psychiatry, University of Illinois at Chicago, Chicago, IL, USA

Background: Mitogen-activated protein/extracellular signal-regu-
lated kinase (ERK) is a family of serine/threonine protein kinases that
are critical for several neuronal functions regulated by growth fac-
tors/neurotrophins, and their receptors associated with tyrosine ki-
nases. These include neuronal differentiation and survival of neurons
during development, as well as survival and adaptive responses of
mature neurons including synaptic plasticity and learning and mem-
ory. The activation of ERKs involves a cascade of events in which a
small GTP binding protein, Ras, recruits Raf kinases to the plasma
membrane. Raf kinases then phosphorylate and activate ERK kinase,
or MEK, which in turn phosphorylates and activates ERKs. The se-
quential nature of this cascade thus provides multiple points at which
the responses can be regulated by phosphorylation, which allows
tremendous amplification of extracellular signals. Previously, we ob-
served that activation of ERK-1/2, the downstream component of
ERK signaling, is significantly reduced in postmortem brain of sui-
cide victims. The present study was undertaken to further examine
whether suicide brain is also associated with abnormalities in up-
stream molecules in ERK signaling.

Methods: The study was performed in prefrontal cortex (PFC) and
hippocampus obtained from 28 suicide victims and 21 normal con-
trols. Subjects were diagnosed using DSM IV criteria. mRNA levels of
Raf-1, B-Raf, and cyclophilin were measured by quantitative RT-PCR.
Protein levels of Raf-1 and B-Raf were determined by Western blot,
whereas their catalytic activities were determined by immunoprecipi-
tation and enzymatic assays.

Results: It was observed that the catalytic activity of B-Raf was signif-
icantly reduced in PFC and hippocampus of suicide subjects. This de-
crease was associated with a decrease in its protein, but not mRNA,
level. On the other hand, catalytic activity, and mRNA and protein
levels, of Raf-1 were not altered in postmortem brain of suicide sub-
jects. The observed changes were not related to confounding vari-
ables; however, Raf-1 showed a negative correlation with age. Also,
the changes in B-Raf were present in all suicide subjects, irrespective
of psychiatric diagnosis.

Discussion: Our finding of the selectively decreased activation of B-
Raf, but not of Raf-1, in postmortem brain of suicide subjects therefore
may be of critical importance and offer a new insight into the patho-
physiology of suicide, namely, that B-Raf may be involved in mecha-
nism by which the ERK pathway may be regulated in suicidal behavior.

151. Adderall® Produces Differential Dopamine Overflow When
Compared to D-Amphetamine in Rat Striatum

Paul E Glaser*, B. M Joyce, Garretson D Epperly and Greg A
Gerhardt

Psychiatry, University of Kentucky, Lexington, KY, USA
Sponsor: Greg Gerhardt

Background: Psychostimulants currently in use for the treatment of
Attention-Deficit/Hyperactivity Disorder (ADHD) include both sin-
gle isomer preparations and isomer mixtures. Adderall®contains a
novel combination of d- and 1- amphetamine, which has demon-
strated equal efficacy to d-amphetamine. However, Adderall® shows
differential patient responses. We hypothesized that d-amphetamine
and Adderall® would differentially affect dopamine (DA) overflow
when administered by reverse microdialysis in rat striatum at levels of
stimulation relevant for ADHD. Since it is difficult to know exactly



what concentration would be relevant to ADHD for stimulation in
the rat brain, we conducted a dose-response study.

Methods: A 2 mm microdialysis probe was inserted into the ure-
thane-anesthetized Fischer 344 rat striatum for perfusion with aCSF
or aCSF + drug while dopamine (DA) and its metabolites were deter-
mined by HPLC-EC at 20 minute intervals. After establishing a base-
line, d-amphetamine or Adderall® was applied for 20 minutes by re-
verse microdialysis over a large range of concentrations.

Results: DA overflow produced by 0.01 mM or 0.1 mM d-ampheta-
mine (~30 nM DA) was not significantly different. However 0.01
(26.4 nM DA) and 0.1 (50.8 nM DA) mM Adderall® produced signif-
icantly different (p<0.05) levels of DA.

Discussion: These data support that d-amphetamine and Adderall® dif-
fer in their ability to cause DA overflow, which may help explain some of
the clinical differences seen in the use of these drugs to treat ADHD.

152. Distinct Roles for MT, and MT, Melatonin (MLT) Receptors
in MLT-Mediated Phase Shifts of Circadian Rhythms
R. L Hudson*, I Stepien, P Ginter and M. L Dubocovich

Phys Biophy, Univ of Illinois at Chicago, Chicago, IL, USA
Sponsor: Margarita Dubocovich

Background: Affective disorders are often associated with desynchro-
nization of endogenous circadian and/or seasonal rhythms. Knowl-
edge about the mechanisms by which endogenous oscillators are syn-
chronized by non-photic stimuli is important for the design of
therapeutic strategies for treatment of mood disorders. In humans,
physiological doses of the hormone MLT promotes sleep and phase
shifts circadian rhythms at dusk or dawn (Arendt and Skene, Sleep
Med. Rev. 9:25, 2005; Dubocovich et al., Front. Biosc. 8:d1093, 2003).
MLT mediates its effects through activation of two G-protein coupled
receptors, the MT, and MT, (Dubocovich et al., Front. Biosc., 2003).
Methods: This study determined the role of MT, MLT receptor activa-
tion on MLT-mediated phase shifts of spontaneous circadian rhythms
of neuronal firing rate in the suprachiasmatic nucleus (SCN) brain
slice and of circadian rhythms of wheel running activity in vivo using
wild type (WT) C3H/HeN mice and mice with genetic deletion of ei-
ther the MT, (MT,KO) or MT, (MT,KO) MLT receptors. Spontaneous
circadian rhythms of neuronal firing rate were recorded from SCN
coronal brain slices (400 wm) using the single-unit recording tech-
nique. CT12 (Circadian Time) is the onset of activity for host mice.
Results: The effect of MT, and MT, MLT receptor activation on circa-
dian rhythms was assessed by determining the shift of onset of wheel-
running activity rhythms in mice kept in constant dark. SCN brain slices
from WT mice showed a peak of neuronal firing at CT 6.1 £ 0.1 (n=5).
Micro-drop application of MLT (10 pM for 10 min) to the SCN brain
slice at CT10 phase advanced the peak to CT 3.4 £ 0.2 (n=4) (p < 0.001)
and at CT2 phase delayed the peak to CT 7.2 £0.1 (n=6) (p < 0.001) as
compared to vehicle treated slices (CT 6.1 + 0.1, n=6). MLT applied at
CT10 induced phase advances of identical magnitude in the SCN brain
slices from MT KO mice but did not affect clock phase in slices from
MT,KO mice (CT 5.9 +0.3,n=5) as compared to vehicle treated (CT 6.1
+0.1, n=4). These results demonstrate that in the SCN brain slices MLT
phase-shift neuronal firing rhythms by activation of MT, MLT recep-
tors. Administration of the MLT agonist 6-chloroMLT (6CI-MLT: 90
ug/mouse, sc), which has higher affinity for the MT, than the MT), re-
ceptor, to WT mice at CT10 advanced (1.44 £ 0.11h, n=18 , p <0.001)
and at CT2 delayed (0.78 £ 0.07 h, n=12, p <0.001) the onset of wheel
running activity rhythms as compared to vehicle treated mice (CT10: 0.1
+0.07h, n=14; CT2: -0.2 £ 0.06h, n= 10). Paradoxically, 6CI-MLT given
at either CT 10 or CT2 and MLT given at CT10 to MT,KO mice did not
phase shift the onset of circadian rhythms of wheel running activity.
However, MLT administration at CT10, significantly phase advanced
wheel running activity rhythms in the MT, KO mice (1.3 + 0.18h, n=9,
p<0.001) as compared to vehicle treated mice (-0.01 £ 0.09h, n=4).
Discussion: Together our results suggest that MLT phase shifts neu-
ronal firing rhythms in the SCN brain slice via direct activation of
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MT, MLT receptors within an SCN oscillator while phase shift of cir-
cadian activity rhythms requires activation of MT, MLT receptors on
an output pathway and/or a circadian oscillator localized outside the
SCN. The need for activation of distinct MLT receptors to phase shift
overt circadian rhythms or rhythms of neuronal firing within the
SCN have important implications for the selection of circadian mark-
ers when assessing the effect of MLT treatments on humans circadian
rhythms and for the design of drugs to treat circadian rhythms distur-
bances in affective disorders. Supported by MH 42922 and MH 52685.

153. Hippocampal Erk Signalling in Stress-Enhanced Aversive
Learning

Farahnaz Sananbenesi, Andre Fischer, Christina Schrick and Jelena
Radulovic*

Psychiatry and Behavioral Sciences, Northwestern University,
Chicago, IL, USA

Sponsor: William McKinney

Background: The formation of memories of aversive events may be
significantly enhanced by prior stressful experiences, as revealed by
the acquisition of intense fear responses. If persistent or exaggerated,
such responses may lead to the generation of anxiety. In the present
study we investigated the role of mitogen activated extracellular sig-
nal-regulated kinases (Mek1/2) and their downstream targets extra-
cellularly regulated kinases 1 and 2 (Erk-1/2) and p90-ribosomal-s-
kinase-1 (p90Rsk-1) in the effects of stress on aversive learning.
Methods: Experiments were performed in 9 week-old, individually
housed male mice. An acute 1 h-immobilization was employed as a
stressful stimulus and one-trial context-dependent fear conditioning
was used as a model for aversive learning. For pharmacological exper-
iments, mice were implanted with double guided cannula at stereo-
taxic points corresponding to the dorsal hippocampus. The phospho-
rylation and distribution of Mek-1/2, Erk-1/2 and p90Rsk-1 were
monitored by immunohistochemistry and immunoblot.

Results: Stress triggered a transient double phosphorylaton of Erk-
1/2 that was indistinguishable from control levels of these kinases
after 3 hr. Nevertheless, the alterations of Mek/Erk distribution and
partial phosphorylation persisted during this time period. Training of
Balb/c mice 3 h after the end of immobilization enhanced condi-
tioned fear, as indicated by significantly increased freezing behavior
of stressed when compared to non-stressed mice. The activation of
Erk-1/2 after fear conditioning of stressed mice was significantly fa-
cilitated when compared to the non-stressed controls, as revealed by
rapid and robust increases of the levels of double phosphorylated
Erk-1/2 and their downstream substrate p90-Rsk-1. Intrahippocam-
pal (i.h.) injection of the selective Mek-1/2 inhibitor U0126 pre-
vented stress-enhanced fear conditioning and Mek-1/2-dependent
activation of Erk-1/2 and p90Rsk-1.

Discussion: The delayed effects of stress have been so far ascribed
predominantly to the alteration of gene expression leading to neu-
ronal remodelling. Persistent alterations of the distribution and par-
tial activation of signalling molecules, such as Mek/Erk, may repre-
sent a novel priming mechanism by which stress facilitates the
responses of this pathway to subsequent aversive stimuli and thereby
enhances the consolidation of conditioned fear.

154. Mood Stabilizers That Downregulate the Brain Arachidonic
Acid Cascade Reduce AP-2 or NF-xB Transcription Factors in Rat
Frontal Cortex

Jagadeesh S Rao*, Richard P Bazinet, Ho-Joo Lee and Stanley I
Rapoport

Brain Physiology and Metabolism Section, National Institute on
Aging, NIH, Bethesda, MD, USA

Sponsor: Stanley Rapoport

Background: Lithium (Li"), carbamazepine (CBZ) and valproate
(VPA) are mood-stabilizing agents used to treat bipolar disorder.

ACNP 2005 Annual Meeting



g

5268

These drugs have some overlapping biochemical and molecular tar-
gets, but whether they have a common mechanism of action is not
clear. Therapeutic concentrations of Li* and CBZ decrease arachi-
donic acid turnover brain phospholipids of awake rats, as well as pro-
tein and mRNA, and activity levels of cytosolic phospholipase A,
(cPLA,). VPA also decreases brain arachidonic acid turnover, but
does not alter cPLA, expression; it downregulates COX-2 protein,
mRNA and activity.

Methods: We examined the basis for the downregulation or lack
thereof of the cPLA, gene by measuring cPLA,-regulating brain tran-
scription factors (AP-1, AP-2, GRE, NF-xB and PEA3) and in brains
of rats administered each of the 3 drugs chronically, to produce ther-
apeutically relevant brain/plasma drug concentrations. Male Fischer-
344 rats were fed a LiCl (1.7 g/ kg BW for 2 weeks; 2.55 g/kg BW for 4
weeks)-containing diet for 6 weeks, or were administered CBZ (25
mg/kg) or VPA (200 mg/kg) daily for 30 days. Control rats received a
LiCl-free diet or vehicle, as appropriate.

Results: LiCl or CBZ reduced AP-2 brain transcription factor activity
and decreased protein levels of AP-2 oo and AP-2 3, whereas CBZ de-
creased AP-20l subunit protein levels. Neither drug changed brain
GRE, NF-kB or PEA3 levels. The AP-1 transcription factor also was
significantly increased by Li* and VPA. VPA did not change AP-2 ex-
pression, but decreased brain NF-kB transcription factor activity as
well as cytosolic and nuclear p50 levels.

Discussion: The results suggest that Li+ and CBZ reduce brain
cPLA, gene expression by downregulating of its AP-2 transcription
factor expression. VPA, which changes neither cPLA, activity or
AP-2 expression, decreases brain NF-xB level, which may explain
why VPA downregulates brain COX-2 expression. References: Rao
et al. Neuropsychopharmacology, 2005; Rapoport & Bosetti Arch
Gen PsychiatrY 59, 592, 2002. Rintala et al. Neuroreport 10, 3887,
1999.

155. Identification and Characterization of D2 Dopamine
Receptor Interacting Proteins
David R Sibley*, Lisa A Hazelwood, R. B Free and David M Cabrera

Molecular Neuropharmacology, NINDS/NIH, Bethesda, MD, USA

Background: It is evident that dopamine receptors (DARs) do not
exist as singular independent units within the synaptic membrane,
but rather are part of a large macromolecular complex of interacting
proteins. These interacting proteins may be transmembrane or cy-
tosolic, and can play a variety of roles in receptor function, including
targeting, trafficking and anchoring, ligand selectivity, association
with downstream signaling machinery, specificity of cellular re-
sponse, and desensitization of receptor response/internalization.
Methods: We have employed a co-immunoprecipitation assay for D2
DARs (from mouse brain and transfected cell lines), coupled with
mass spectrometry (MS) sequencing to identify interacting partners.
Negative controls were used to limit false positive identification of in-
teracting proteins, and included species and class matched non-im-
munized antibodies, mock transfected cells, and knockout animals.
Results: Following immunoprecipitation of the D2 DAR from cells or
brain tissue, the protein complex was separated using 1D gel elec-
trophoresis and stained with colloidal Coomassie dye to detect pro-
teins. Independent bands were excised, de-stained, trypsinized, and
subjected to MS-based peptide sequencing, which yielded detection
and subsequent peptide-matching to more than 50 proteins by
searching against a non-redundant protein database. In addition to
the discovery of novel protein interactors, MS analysis also positively
identified the D2 DAR. Several proteins were found in immunopre-
cipitates from negative controls, and were therefore excluded as non-
specific. Novel interacting proteins identified through these experi-
ments include the molecular chaperone protein calnexin and the
alpha-1 subunit of sodium-potassium ATPase (NKA alpha-1); co-im-
munoprecipitation followed by Western analysis has confirmed spe-
cific D2 DAR interactions with each of these proteins.
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Discussion: Studies are currently in progress to identify interacting
proteins in additional neuronal systems and to determine the roles of
calnexin and NKA alpha-1 on D2 DAR function and expression.
These results confirm the notion that the D2 receptor exists in a “sig-
nalplex” consisting of multiple interacting proteins.

156. Protein Interactions of the Vesicular Glutamate
Transporter, VGLUT1
Susan Voglmaier* and Robert H Edwards

Neurology, UCSF, San Francisco, CA, USA
Sponsor: Robert Edwards

Background: Synaptic transmission mediates information process-
ing in the nervous system and involves the regulated exocytotic re-
lease of neurotransmitter from synaptic vesicles. Exocytic release of
the principal excitatory neurotransmitter glutamate depends upon its
transport from the cytoplasm into synaptic vesicles by a family of
vesicular glutamate transporter proteins, VGLUTs, located on the
vesicle membrane. VGLUT1 and 2, which account for the exocytotic
release of glutamate by essentially all well-established excitatory neu-
rons, exhibit a mutually exclusive pattern of expression in adult brain
that correlates with the probability of transmitter release and the po-
tential for plasticity. All of the VGLUTSs exhibit similar transport ac-
tivity, but VGLUT1 contains several polyproline protein interaction
domains not found in VGLUT2 or 3. The interaction of polyproline
motifs with SH3 domain containing proteins contributes to many
cellular phenomena, including cytoskeletal organization, the localiza-
tion of signaling cascades, and the recycling of synaptic vesicles. We
have found that VGLUT1 interacts with the SH3 domains of en-
dophilins, proteins previously implicated in endocytosis and synaptic
vesicle recycling.

Methods: To identify proteins interacting with VGLUT1, the entire
VGLUT1 C-terminus was used as bait in a yeast two-hybrid screen of
a rat brain ¢cDNA library. To confirm the interactions observed in
yeast biochemically, assess specificity, and to identify the sequences
involved, pull-down experiments were performed. To examine the
exocytosis and endocytosis of VGLUT1, we used optical methods
using fluorescent indicators of synaptic vesicle recycling. Primary
hippocampal cultures were transfected with VGLUT1 or a mutant
deleting the interaction domain and imaged after field stimulation or
potassium application to induce exocytosis of synaptic vesicles. The
time course of the fluorescence response of individual boutons dur-
ing and after stimulation was used to measure the rate of exocytosis
and internalization of VGLUT1.

Results: We have found that one of the polyproline motifs in the C-
terminus of VGLUT]1 interacts specifically with the SH3 domains of
endophilins. Endophilins can promote the negative curvature in the
membrane required at the neck of budding synaptic vesicles and re-
cruit other proteins involved in membrane recycling. The role of en-
dophilin in endocytosis suggests that the interaction with VGLUT1
promotes internalization of the transporter. While deletion of the in-
teraction domain does not change localization or exocytosis of the
transporter, the endophilin interaction does promote efficient inter-
nalization of VGLUT1 after exocytosis.

Discussion: These experiments provide some of the first informa-
tion about the signals that influence synaptic vesicle protein recy-
cling. The presence of the interaction domains in VGLUT1 but not
VGLUT?2 suggests that the isoforms differ in their membrane traf-
ficking. These motifs may contribute to differences in the rate of vesi-
cle filling, exocytosis and endocytosis, which together determine the
ability of the nerve terminal to maintain transmitter release during
repetitive firing. Regulation of the rate of vesicle recycling may play a
role in the generation of some forms of synaptic plasticity, and so
contribute to the changes in synaptic strength that underlie behav-
ioral phenomena and diseases such as learning and memory, drug
addiction and schizophrenia.



157. Dexrasl Is a Novel Modulator of Neuronal Adenylyl Cyclases
Chau H Nguyen and Val ] Watts*

Medicinal Chemistry & Molecular Pharmacology, Purdue University,
West Lafayette, IN, USA

Background: Dexrasl is a novel member of the Ras family of
monomeric G proteins. Previous studies have revealed that Dexrasl
targets both inhibitory G protein alpha subunits and G beta-gamma
subunits.

Methods: In the present studies we examined the effects of Dexrasl
on the signaling of two neuronal adenylyl cyclases, adenylyl cyclase
type 1 (AC1) and adenylyl cyclase type 2 (AC2) in HEK293 cells.
Results: Acute activation of AC1 by the Ca2+ ionophore, A23187
(EC50 ca. 1 uM), was not affected by Dexras1 expression. Addition-
ally, Dexrasl failed to alter beta-adrenergic receptor-stimulated acti-
vation of AC1 (Isoproterenol; EC50 ca. 10 nM) or D2L receptor-me-
diated inhibition of AC1 activity (Quinpirole; IC50 ca. 5 nM). In
contrast, Dexrasl inhibited quinpirole-mediated activation of ERK
1/2 approximately 50% and blocked G beta-gamma-dependent het-
erologous sensitization of AC1 more than 85%. These data suggest
that Dexras] regulation of AC1 activity may occur through the selec-
tive inhibition of G beta-gamma-dependent pathways. We also exam-
ined the effects of Dexrasl on the activity of AC2. Consistent with the
results observed for AC1, Dexrasl did not significantly alter isopro-
terenol-stimulated AC2 activity, as cyclic AMP accumulation was
comparable in the absence and presence of Dexrasl. However,
Dexrasl completely abolished D2L receptor-mediated potentiation
of AC2 activity induced by co-stimulation with isoproterenol and
quinpirole. These data are consistent with the ability of Dexras! to in-
terfere with receptor-mediated activation of G beta-gamma signaling
effectors. We also identified a novel role for Dexrasl in modulating
AC2 activity by negatively regulating protein kinase C (PKC) signal-
ing. Using the isoform-selective activator of AC2, phorbol 12-myris-
tate 13-acetate (PMA), we demonstrate that Dexras1 abolished PMA-
stimulated AC2 activity. The mechanism appeared to be through
inhibition of PKC autophosphorylation. Moreover, the role for
Dexrasl in regulating PKC was selective for the delta isoform. Addi-
tional studies revealed that the effects of Dexrasl required membrane
localization and appeared to involve a direct interaction with PKC
delta. These data provide evidence that Dexrasl functions to nega-
tively regulate AC2 activity by inhibiting G beta-gamma and PKC
delta activity.

Discussion: In summary, we have identified three additional targets
of Dexrasl. That AC1, AC2 and PKC delta are highly expressed in the
central nervous system suggests Dexrasl may serve as an important
regulator of neuronal signaling.

158. Long-Term Efficacy of Ziprasidone in Treatment-Refractory
Schizophrenia
Steven G Potkin, Antony Loebel*, John Kane and Cynthia Siu

Pfizer, New York, NY, Pfizer, New York, NY, NY, USA
Sponsor: Steven Potkin

Background: Despite the many advances in the treatment of psy-
chosis, as many as 40% of patients with schizophrenia remain treat-
ment-refractory or resistant to treatment with conventional antipsy-
chotic medications (Hellewell, 1998; Bondolfi et al, 1996). Treatment
refractory subjects may require longer periods of treatment to ade-
quately assess efficacy; therefore, long-term studies are required.
Ziprasidone is an atypical antipsychotic with a unique pharmacolog-
ical receptor profile: high affinity for D2, 5SHT2A, 5HT2C and 5HT7
receptors and partial agonism for the SHT1A receptor in addition to
in vitro affinity for serotonin and norepinephrine transporters.

Methods: Patients were required to have a diagnosis of schizophre-
nia that was refractory to previous treatment : three or more peri-
ods of failure to respond to different classes of antipsychotic agents
and no period of good functioning within the preceding five years, a
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BPRS score =45, a score of =4 on two PANSS core items and a CGI
of 25 (moderately ill) at study entry. Subjects were assigned to six
weeks of open haloperidol treatment, flexibly dosed up to 30 mg/d
(n=415). Subjects who failed to respond (n=306) were randomly as-
signed to blinded treatment with ziprasidone 80-160 mg/day or
chlorpromazine 100 to 1200 mg/day for 12 weeks. Completing pa-
tients were then continued on open-label ziprasidone for up to one
year. There were 32 patients on ziprasidone who completed the ex-
tension study and 30 patients switched from chlorpromazine to
ziprasidone.

Results: At the end of the 12-week period, ziprasidone (n=152)
demonstrated comparable efficacy to chlorpromazine (n=154) in im-
proving psychotic symptoms and global illness severity. Ziprasidone
had significantly greater improvement in negative symptoms (p <.05)
compared to chlorpromazine-treated subjects. Sixty-one percent of
the subjects entering the extension phase completed one-year of
study. The modal daily ziprasidone dose during the extension phase
was 160 mg. Seventy-three percent of the subjects maintained their
clinical response over the extension. For subjects initially treated with
ziprasidone, significant improvement in PANSS cluster scores (posi-
tive, negative, anxiety/depression and excitement) from baseline to
last visit (64 weeks; p <0.0001) was demonstrated. No mean change in
body weight was observed from initial baseline to endpoint (mean
0.23 kg; 4.4 £SD kg). Mean reduction from baseline in triglycerides
was 46 mg/dL (p 0.001). Median QTc change was 3.5 msec with no
QTc interval 2500 msec.

Conclusions: In a one-year extension study, subjects with prospec-
tively defined refractory schizophrenia treated with ziprasidone
demonstrated significant, continuing, and sustained long-term
symptom improvement. Improvement was observed in positive, neg-
ative, anxiety, and excitement clusters of symptoms. Ziprasidone had
a weight-neutral and favorable effect on metabolic measures
throughout the study. Ziprasidone, at 160mg/day, may offer a useful
treatment option for subjects who have remained refractory to other
treatments. Further study at doses greater than 160 mg/day are war-
ranted in this difficult to treat population.

159. Dopamine and Serotonin Receptor Occupancy of Long Acting
Injectable Risperidone in Patients with Schizophrenia

Steven G Potkin*, Jogesh Mukherjee, Georges Gharabawi and
Daphne Collins

Psychiatry, UC Irvine, Irvine Hall, CA, USA

Background: Long-acting injectable risperidone (Risperdal CON-
STA™) is the first long acting formulation of an atypical antipsy-
chotic medication available in the US. It is administered every two
weeks as an intramuscular injection with three cycles of injections re-
quired to reach steady state. Dynamic F18 PET with fallypride were
used to measure D2/D3 receptor occupancy and with altanserin for
5HT2 occupancy of risperidone at steady state. Fallypride has im-
proved sensitivity for measuring D2/D3 binding in limbic and extras-
triatal regions that may be differentially affected in schizophrenia and
by antipsychotic medication.

Methods: Nineteen patients with schizophrenia (6 women & 13 men
- aged 25-55 years) (meantSD: 40.2£7.3) participated in a random-
ized blinded clinical trial in which they received 25mg (n=6) or 50mg
(n=13) of long-acting injectable risperidone every 2 weeks. PET scans
were taken within 3 days of the injection date for determination of
peak levels, and within 5 days before the next injection for trough lev-
els. Patients were recruited from three different sites (UC Irvine Med-
ical Center, Synergy, and Health Quest). Nine healthy normal subjects
(aged 35.4 £ 8.0) were scanned twice to determine maximum recep-
tor binding. The dynamic PET scanning sequence on the GE2048
PET scanner for 18F-fallypride consisted of 34 frames and 27 frames
for 18F-altanserin. The brain regions analized for D2/D3 receptors
were putamen, caudate, nucleus accumbens, temporal cortex, and
thalamus. The brain regions analized for 5SHT?2 receptors were senso-
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rimotor cortex, anterior cingulate, parietal cortex, occipital cortex,
lateral termporal cortex. The reconstructed dynamic PET data sets
were aligned and motion corrected using MEDx (a Medical Image
Processing and Analysis software), then regions of interest (ROI)
were drawn. The time activity curves from the ROI were obtained; the
Distribution Volume Ratio (DVR) calculated using the cerebellum as
reference. Preliminary analysis on dynamic datasets (Logan et al.,
1996) determined the time at which the functional equations became
linear for each ROI. DVR of the schizophrenic subjects using the
Logan plot were compared to the mean DVRs of the normal controls
to calculate occupancy.

Results: D2 Receptor occupancy varied from 57.5% to 83.6%, and
were highest in the nucleus accumbens (p<0.006, Greenhouse-
Geiser). There was no differences between peak and trough D2 occu-
pancy between the 25 mg and 50 mg doses except for the nucleus ac-
cumbens where peak occupancy, 83.6%, was higher than trough
occupancy, 77.8% (p<.03). The 5HT2A occupancies varied from
68.2% to 86.3% and were similar in all brain areas. For the 50 mg
risperidone group, the parietal and lateral temporal cortices occu-
pancy at peak was higher than trough levels (p<.04).

Discussion: These binding data suggest that both the 25 and 50 mg
doses of long-acting risperidone achieve a level of receptor occu-
pancy consistent with those previously reported for therapeutic ef-
fect. The 50 mg dose results in higher occupancies for D2 and 5HT2A
receptors than the 25 mg dose in selected brain areas. The nucleus ac-
cumbens had the highest D2 receptor occupancy (p<.006) of the
brain areas assessed and the anterior cingulate had the highest
5HT2A occupancy (ns). The role of receptor occupancy in limbic
structures may differ from that in other brain areas and requires fur-
ther study and confirmation.

160. Adult Outcome in Children with Obsessive-Compulsive
Disorder

Michael H Bloch*, Britt Craiglow, Philip Dombrowski, Katie Panza,
Denis Sukhodolsky, Bradley S Peterson and James Leckman

Yale University, New Haven, CT, USA
Sponsor: James Leckman

Background: Prevalence of OCD in pediatric populations ranges
from 1-3%. This prevalence is equivalent to that observed in the adult
population. Since the majority of adulthood OCD cases arise after the
teenage years, this data suggests that many of the childhood onset
cases of OCD may remit by adulthood. Indeed, a recent meta-analysis
of previous follow-up studies of childhood OCD suggests that as
many as 40-59% of cases will remit by adulthood. However, previous
prospective, follow-up studies of long-term outcome of pediatric ob-
sessive-compulsive disorder have had follow-up intervals that ranged
from only 1-5 years. We are conducting the current study to deter-
mine adult-outcome, a decade or longer after initial evaluation, in
children treated for OCD at the Yale Child Study Center.

Methods: We intervierwed more than 50 adults, who had been previ-
ously evaluated and treated for OCD as children at the Yale Child
Study Center, approximately 10 years after initial evaluation. Initial
evaluation consisted of detailed clinical interviews including meas-
ures of OCD, tic and ADHD severity, focused neuropsychological
evaluations and 1.5-T structural MRI scans. Follow-up clinical inter-
views included measures of OCD severity as well as comorbid tics,
ADHD, depression, anxiety and global psychosocial functioning.

ACNP 2005 Annual Meeting

Results: The initial results from this study will be present at the
ACNP poster session. Our specific goal is to determine clinical pre-
dictors in childhood of increased severity and persistence of OCD
symptoms into adulthood. We specifically hypothesize that earlier age
of onset of OCD, increased severity of childhood OCD symptoms,
presence of a comorbid tic disorder, increased childhood IQ and a
family history of psychiatric illness will be associated with increased
severity of OCD symptoms in adulthood.

Discussion: Determining clinical predictors of adult-outcome in
children with OCD may be helpful in confering prognostic infor-
mation to clinicians and families caring for children with OCD. It
may help better answer many parents most pressing question when
they come for care, What will happen to my child? We look for-
ward to presenting the initial results of this study at the ACNP
meeting.

161. Regulation of Apolipoprotein L2 in Human Drug Abuse
Elin Lehrmann*, Carlo Colantuoni, Thomas M Hyde, Joel E
Kleinman, Kevin G Becker and William ] Freed
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Abuse (NIDA IRP), NIH, DHHS, Baltimore, MD, USA

Sponsor: William J. Freed

Background: Human drug abusers experiencing craving, intoxica-
tion or withdrawal demonstrate a dynamic recruitment of select neu-
roanatomical loci in the frontal cortex. Examining transcriptional
patterns in this area may thus help provide clues to which genes, gene
families and cellular processes are involved in drug abuse.

Methods: Postmortem human frontal cortex (BA10) from forty-two
drug abuse cases and thirty matched controls were assayed using **P-
labeled ¢cDNA and the Mammalian Gene Collection (MGC) cDNA
Array. A broad panel of toxicological screens and case histories were
obtained to characterize individual cases. Each drug abuse case was
compared to the four demographically best-matched controls. A sep-
arate dissection from the same drug abuse and control cohort was
used for semi-quantitative, real-time PCR (QPCR).

Results: The APOL2 transcript was identified as being consistently
altered in drug abuse cases. When less stringent criteria were em-
ployed, the APOL1 and APOL4 transcripts were also identified as
being changed. By hierarchical clustering of transcriptional profiles,
three main groups of drug abuse cases were identified. The APOL2
transcript was up-regulated in the first two groups (N=34), and
down-regulated in the third group (N=8). Increased APOL2 expres-
sion was validated by QPCR for a subgroup of crack-cocaine abusing
subjects by history. A small subgroup of cases characterized by a pos-
itive THC hair or tissue toxicology showed down-regulation of
APOL2 expression.

Discussion: The APOL family of high-density lipoproteins have a
central function in cholesterol transport, and altered expression of
APOL family members has previously been identified in the neu-
ropsychiatric disorder schizophrenia. We currently demonstrate up-
regulation of APOL2 mRNA in the frontal cortex in the majority of
drug abuse cases, with a small subgroup of cases (characterized by a
positive THC hair or tissue toxicology) displaying down-regulation.
This suggests that lipid metabolism and signaling may be perturbed
in the frontal cortex in drug abuse.



