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Abstract
Recently, the glutamatergic hypofunction hypothesis of 
schizophrenia has been proposed. D-cycloserine is a partial 
N-methyl-D-aspartate (NMDA) receptor agonist, which has 
been proposed as a means of treating the negative symptoms 
in schizophrenia. The objective purpose of the present study 
was to examine structural and functional brain alterations 
in schizophrenia patients treated with D-cycloserine using 
voxel-based morphometry (VBM) and resting-state functional 
connectivity analysis. Eight patients underwent an 18-week 
double-blind randomized crossover-design clinical trial. 
Whole brain structural and resting-state functional magnetic 
resonance imaging, performed at baseline and after 6 weeks of 
D-cycloserine or placebo, were compared at each time point. 
Gray matter volume (GMV) was investigated by VBM. Once 
D-cycloserine-mediated structural alterations were found, 
resting-state functional connectivity analysis was used to 
examine the correlations between regions of interest which 
has altered by D-cycloserine treatment and other regions. 
Compared to baseline or placebo treatment, D-cycloserine 
treatment resulted in increased GMV in the left hippocampus. 
This region have been proposed to be involved in negative 
symptoms. We also found decreased connectivity of the left 
superior temporal gyrus with the structural increased region 
after D-cycloserine administration. This connectivity change 
has been proposed to be involved in exacerbated hallucina-
tions in schizophrenia. Our study suggests the possibility that 
D-cycloserine could be considered as a therapeutic drug tar-
geting negative symptoms in schizophrenia. However, further 
investigation are required to ensure safe and efficient treat-
ment. This is the first study revealing the pharmacological 
effect of D-cycloserine from the viewpoint of brain structure 
and functional connectivity.
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Abstract
Objective: We analyzed the resting state fMRI scans of patients 
with schizophrenia (SZ) using a novel approach which utilizes 
functionally relevant node selection allowing for new defini-
tions and characterizations of nodes and connectivity. Using 
this method we were able to identify well known changes in 
patterns of connectivity in SZ in addition to identifying changes 
that were impossible to distinguish in previous methods.
Methods: In this method, brain regions are selected from major 
established networks. A voxel to voxel correlation is then per-
formed and the voxel with the highest total correlation to 

another region is selected as a ROI for subsequent analysis. We 
target four major resting state networks which have been com-
monly identified in resting state studies. These networks are the 
default mode network, the left and right fronto-parietal network 
and the salience network. Marginal and partial correlation val-
ues are calculated for connectivity matrixes for each group and 
compared. New values for correlation were derived based on 
edge definition. Subjects were gathered from various stages of 
SZ and an age match control group.
Results and Conclusions: Comparison of calculated cor-
relation between node regions between healthy controls 
and patients shows a progressive decreased connectivity 
through the progression in SZ. Patients with SZ show pro-
gressive brain wide decreases in functional connectivity in 
all major networks. Partial correlation however only revealed 
a significant decrease in connectivity for intra-regional con-
nectivity. Previous studies have observed loss in both inter-
regional and intra-regional functional connectivity, however 
have been unable to distinguish between the two. The results 
of our study suggests that the loss in functional connectiv-
ity observed in SZ is a result of the disruptions in local intra-
regional connections.
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Abstract
Background: Urban versus rural childhoods have been sug-
gested to increase neuropsychiatric risk. Temporal aspects of 
working memory (WM) may be particularly vulnerable to social 
competition stress prevalent in urban societies. Here, we exam-
ined dissociable number computation tasks with or without a 
WM interval. We hypothesized that induced social competitive 
stress might differentially affect tasks across WM, particularly 
in individuals with urban childhoods.
Methods: We studied 192 adult subjects living in Beijing with 
differing rural or urban childhoods as part of a Lieber Institute–
Peking University partnership. Subjects were scanned in a 
3T-MRI. The WM paradigm engaged events associated with 
context encoding, maintenance and computation of numerical 
information, performed with or without induced social-compet-
itive stress featuring a competitor doing better at the same task.
Results: Induced social stress did not affect performance of 
number computation with or without a WM interval. However, 
prefrontal-striatal function was accentuated by social stress 
during number computation (p<0.05 FWE corrected). On the 
other hand, these brain functions were decreased by social 
stress during number computation in WM. The opposing effects 
were accentuated in individuals who had lived longest in urban 
cities, at the striatum during number computation, and at the 
medial prefrontal cortex in WM computation (p<0.001). These 
effects may relate to reduced satisfaction with social relation-
ships in these individuals (p<0.001).
Conclusions: Our results may suggest differing biases in the pro-
cessing of more immediate versus WM information under social 
stress, and how urban childhood environments may accentu-
ate these effects to influence more complex (social) information 
processing.


