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Dysfunction and Dysconnection in Cortical-Striatal Networks
during Sustained Attention: Genetic Risk for Schizophrenia or
Bipolar Disorder and its Impact on Brain Network Function.
Diwadkar VA , Bakshi N , Gupta G , Pruitt P , White R , Eickhoff SB .

Abstract
Abnormalities in the brain's attention network may represent early identifiable neurobiological
impairments in individuals at increased risk for schizophrenia or bipolar disorder. Here, we
provide evidence of dysfunctional regional and network function in adolescents at higher genetic
risk for schizophrenia or bipolar disorder [henceforth higher risk (HGR)]. During fMRI, participants
engaged in a sustained attention task with variable demands. The task alternated between
attention (120 s), visual control (passive viewing; 120 s), and rest (20 s) epochs. Low and high
demand attention conditions were created using the rapid presentation of two- or three-digit
numbers. Subjects were required to detect repeated presentation of numbers. We demonstrate
that the recruitment of cortical and striatal regions are disordered in HGR: relative to typical
controls (TC), HGR showed lower recruitment of the dorsal prefrontal cortex, but higher
recruitment of the superior parietal cortex. This imbalance was more dramatic in the basal
ganglia. There, a group by task demand interaction was observed, such that increased attention
demand led to increased engagement in TC, but disengagement in HGR. These activation
studies were complemented by network analyses using dynamic causal modeling. Competing
model architectures were assessed across a network of cortical-striatal regions, distinguished at a
second level using random-effects Bayesian model selection. In the winning architecture, HGR
were characterized by significant reductions in coupling across both frontal-striatal and frontal-
parietal pathways. The effective connectivity analyses indicate emergent network dysconnection,
consistent with findings in patients with schizophrenia. Emergent patterns of regional dysfunction
and dysconnection in cortical-striatal pathways may provide functional biological signatures in the
adolescent risk-state for psychiatric illness.

attention; bipolar disorder; brain networks; dynamic causal modeling abstract;
schizophrenia

PMID: 24847286 [PubMed] PMCID: PMC4023040 Free PMC Article

  

 

Sign in to NCBI

Display Settings: Abstract Send to:

1 1 1 1 1 2

Author information

Images from this publication. See all images (9) Free text

LinkOut - more resources

Full text links

Save items

Add to Favorites

Related citations in
PubMed

See reviews...

See all...

Disordered corticolimbic
interactions during affective[Arch Gen Psychiatry. 2012]

Disruption of cortical association
networks in schizophrenia and[JAMA Psychiatry. 2014]

Functional MRI of sustained
attention in bipolar mania.[Mol Psychiatry. 2012]

Review  [Cognition,
schizophrenia and the effect of[Encephale. 2006]

Review  [Structural and
functional neuroanatomy of[Encephale. 2009]

Cited by 3 PubMed
Central articles
Review  Integrated neurobiology
of bipolar disorder.[Front Psychiatry. 2014]

Neuropsychopharmacology of
psychosis: relation of brain[Front Psychiatry. 2014]

Review  Epigenetics, stress, and
their potential impact on brain[Front Psychiatry. 2014]

Related information
Related Citations

MedGen

References for this PMC Article

Free in PMC

Cited in PMC

Recent Activity
ClearTurn Off

Search
Advanced

US National  Library of Medicine
National  Institutes of Health

PubMed

Help

http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/static/header_footer_ajax/submenu/#resources
http://www.ncbi.nlm.nih.gov/static/header_footer_ajax/submenu/#resources
http://www.ncbi.nlm.nih.gov/static/header_footer_ajax/submenu/#howto
http://www.ncbi.nlm.nih.gov/static/header_footer_ajax/submenu/#howto
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diwadkar%20VA%5BAuthor%5D&cauthor=true&cauthor_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bakshi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pruitt%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed/?term=White%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eickhoff%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=24847286
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023040/
http://dx.doi.org/10.3389/fpsyt.2014.00050
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24847286/
http://www.ncbi.nlm.nih.gov/account/?back_url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24847286
http://www.ncbi.nlm.nih.gov/pmc?term=24847286[PMID]&report=imagesdocsum
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023040/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023040/figure/F1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023040/figure/F2/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023040/figure/F3/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023040/figure/F4/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4023040/figure/F5/
http://www.ncbi.nlm.nih.gov/myncbi/collections/
http://www.ncbi.nlm.nih.gov/myncbi/collections/
http://www.ncbi.nlm.nih.gov/myncbi/collections/
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed_reviews&from_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed/22393216
http://www.ncbi.nlm.nih.gov/pubmed/22393216
http://www.ncbi.nlm.nih.gov/pubmed/24306091
http://www.ncbi.nlm.nih.gov/pubmed/24306091
http://www.ncbi.nlm.nih.gov/pubmed/20975662
http://www.ncbi.nlm.nih.gov/pubmed/20975662
http://www.ncbi.nlm.nih.gov/pubmed/16840928
http://www.ncbi.nlm.nih.gov/pubmed/16840928
http://www.ncbi.nlm.nih.gov/pubmed/16840928
http://www.ncbi.nlm.nih.gov/pubmed/19393378
http://www.ncbi.nlm.nih.gov/pubmed/19393378
http://www.ncbi.nlm.nih.gov/pubmed/19393378
http://www.ncbi.nlm.nih.gov/pubmed/25202283
http://www.ncbi.nlm.nih.gov/pubmed/25202283
http://www.ncbi.nlm.nih.gov/pubmed/25202283
http://www.ncbi.nlm.nih.gov/pubmed/25071609
http://www.ncbi.nlm.nih.gov/pubmed/25071609
http://www.ncbi.nlm.nih.gov/pubmed/25002852
http://www.ncbi.nlm.nih.gov/pubmed/25002852
http://www.ncbi.nlm.nih.gov/pubmed/25002852
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed&from_uid=24847286
http://www.ncbi.nlm.nih.gov/medgen?LinkName=pubmed_medgen&from_uid=24847286
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed_refs&from_uid=24847286
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24847286/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24847286/citedby/?tool=pubmed
javascript:historyDisplayState('ClearHT')
javascript:historyDisplayState('HTOff')
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.ncbi.nlm.nih.gov/books/NBK3827/


Dysfunction and Dysconnection in Cortical-Striatal Networks during ... - PubMed - NCBI

http://www.ncbi.nlm.nih.gov/pubmed/24847286[2/8/2015 2:45:13 AM]

Copyright  | Disclaimer | Privacy | Browsers | Accessibility | Contact
National Center for Biotechnology Information, U.S. National Library of Medicine
8600 Rockville Pike, Bethesda MD, 20894 USA

PubMed Commons home

How to join PubMed Commons

PubMed Commons

0 comments

GETTING STARTED
NCBI Education

NCBI Help Manual

NCBI Handbook

Training & Tutorials

RESOURCES
Chemicals & Bioassays

Data & Software

DNA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Training & Tutorials

Variation

POPULAR
PubMed

Bookshelf

PubMed Central

PubMed Health

BLAST

Nucleotide

Genome

SNP

Gene

Protein

PubChem

FEATURED
Genetic Testing Registry

PubMed Health

GenBank

Reference Sequences

Gene Expression Omnibus

Map Viewer

Human Genome

Mouse Genome

Influenza Virus

Primer-BLAST

Sequence Read Archive

NCBI INFORMATION
About NCBI

Research at NCBI

NCBI News

NCBI FTP Site

NCBI on Facebook

NCBI on Twitter

NCBI on YouTube

See more...

Dysfunction and
Dysconnection in Cortical-PubMed

The "close-in" or ultra high-
risk model: a safe andPubMed

Prophylactic valproic acid
treatment prevents PubMed

Related Articles by Review
for PubMed (Select PubMed

Cited In for PubMed (Select
21678345) (24) PubMed

You are here: NCBI > Literature > PubMed Write to the Help Desk

http://www.ncbi.nlm.nih.gov/About/disclaimer.html
http://www.ncbi.nlm.nih.gov/About/disclaimer.html#disclaimer
http://www.nlm.nih.gov/privacy.html
http://www.ncbi.nlm.nih.gov/guide/browsers/
http://www.nlm.nih.gov/accessibility.html
http://www.ncbi.nlm.nih.gov/About/glance/contact_info.html
http://www.ncbi.nlm.nih.gov/
http://www.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/pubmedcommons/
http://www.ncbi.nlm.nih.gov/pubmedcommons/help/join/
http://www.ncbi.nlm.nih.gov/education/
http://www.ncbi.nlm.nih.gov/books/NBK3831/
http://www.ncbi.nlm.nih.gov/books/NBK143764/
http://www.ncbi.nlm.nih.gov/guide/training-tutorials/
http://www.ncbi.nlm.nih.gov/guide/chemicals-bioassays/
http://www.ncbi.nlm.nih.gov/guide/data-software/
http://www.ncbi.nlm.nih.gov/guide/dna-rna/
http://www.ncbi.nlm.nih.gov/guide/domains-structures/
http://www.ncbi.nlm.nih.gov/guide/genes-expression/
http://www.ncbi.nlm.nih.gov/guide/genetics-medicine/
http://www.ncbi.nlm.nih.gov/guide/genomes-maps/
http://www.ncbi.nlm.nih.gov/guide/homology/
http://www.ncbi.nlm.nih.gov/guide/literature/
http://www.ncbi.nlm.nih.gov/guide/proteins/
http://www.ncbi.nlm.nih.gov/guide/sequence-analysis/
http://www.ncbi.nlm.nih.gov/guide/taxonomy/
http://www.ncbi.nlm.nih.gov/guide/training-tutorials/
http://www.ncbi.nlm.nih.gov/guide/variation/
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/books/
http://www.ncbi.nlm.nih.gov/pmc/
http://www.ncbi.nlm.nih.gov/pubmedhealth/
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.ncbi.nlm.nih.gov/nucleotide/
http://www.ncbi.nlm.nih.gov/genome/
http://www.ncbi.nlm.nih.gov/snp/
http://www.ncbi.nlm.nih.gov/gene/
http://www.ncbi.nlm.nih.gov/protein/
http://pubchem.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/pubmedhealth/
http://www.ncbi.nlm.nih.gov/genbank/
http://www.ncbi.nlm.nih.gov/refseq/
http://www.ncbi.nlm.nih.gov/geo/
http://www.ncbi.nlm.nih.gov/mapview/
http://www.ncbi.nlm.nih.gov/genome/guide/human/
http://www.ncbi.nlm.nih.gov/genome/guide/mouse/
http://www.ncbi.nlm.nih.gov/genomes/FLU/
http://www.ncbi.nlm.nih.gov/tools/primer-blast/
http://www.ncbi.nlm.nih.gov/Traces/sra/
http://www.ncbi.nlm.nih.gov/About/
http://www.ncbi.nlm.nih.gov/research/
http://www.ncbi.nlm.nih.gov/news/
http://www.ncbi.nlm.nih.gov/Ftp/
https://www.facebook.com/ncbi.nlm
https://twitter.com/ncbi
http://www.youtube.com/ncbinlm
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.dhhs.gov/
http://www.usa.gov/
http://www.ncbi.nlm.nih.gov/sites/myncbi/recentactivity
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70fe7bcfe0cc26ae4bb75
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70fe7bcfe0cc26ae4bb75
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70fbdd8a1a26ec7179a1d
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70fbdd8a1a26ec7179a1d
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70f97d8a1a26ec71789ee
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70f97d8a1a26ec71789ee
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70f2a3dddf170d9eabd97
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70f2a3dddf170d9eabd97
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70e92d8a1a26ec7173acb
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70e92d8a1a26ec7173acb
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=54d70e92d8a1a26ec7173acb
http://www.ncbi.nlm.nih.gov/guide/
http://www.ncbi.nlm.nih.gov/guide/literature/
http://www.ncbi.nlm.nih.gov/sites/ehelp?&Ncbi_App=entrez&Db=pubmed&Page=abstract&Snapshot=/projects/entrez/pubmed/PubMedGroup@2.20&Time=2015-02-08T02:27:35-05:00&Host=portal207&Data=+NCBI_Phid:+396F696E4D70E6E10000000000D22435;+PageURL:+http://www.ncbi.nlm.nih.gov/pubmed/24847286;

	nih.gov
	Dysfunction and Dysconnection in Cortical-Striatal Networks during ... - PubMed - NCBI


	guZ292L3B1Ym1lZC8yNDg0NzI4NgA=: 
	EntrezForm: 
	button0: 
	button0_(1): 
	button0_(1)_(2): 
	button3: 
	select1: [pubmed]
	term: 




