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 The corpus callosum connects the brain's two cerebral hemispheres and 
develops a great deal during childhood and adolescence (Thompson et al., 
2000). Damage to this major white matter fiber bundle may result in 
alterations in perception, comprehension, and behavioral responding (Lezak 
1995; Ramaekers and Njiokiktjien 1991).

 A growing body of research (DeBellis et al., 1999, 2004; Jackowski et al., 
2007; Teicher et al., 2004) has demonstrated smaller corpus callosum 
volumes in previously maltreated children. It is not clear how the corpus 
callosum may be affected by stressful experiences throughout development.

 Previous research (Lauder, 1983) has found exposure to excessive levels 
of cortisol suppress glial cell division critical for myelination and  may be 
related to alterations in the corpus callosum.  However, no research in 
humans has directly investigated associations between corpus callosum 
morphometry and levels of cortisol. 

 This study examines the morphometry of the corpus callosum in a sample 
of adolescents between the ages of 9 and 14 who have suffered varying 
levels of chronic stress.  In addition, this study also investigates if 
variations in cortisol are related to any volumetric differences uncovered in 
the corpus callosum.  

Introduction

Participants: 
One-hundred and twenty-eight adolescents (67 male, 61 female), 9-14 
years of age (Mean = 141.939 months) were recruited from the surrounding 
community through local advertisements.

Procedures: 
All adolescents underwent a physical exam to assess Tanner Stage, provided saliva 
samples for hormonal assays (1 day in the lab, 2 days at home, 2 days at school with at 
least 6 samples per day), completed a mock MRI session, and had a high-resolution 
MRI scan (Inversion-recovery weighted, T1-weighted scan on a 3 Telsa GE Signa 
Scanner, with 128-1.2mm axial slices)

Both parent and adolescent completed the Life-Stress Interview (LSI; Rudolph &
Hammen, 1999). The LSI is a semi-structured interview, which involves the recall of 
major stressful events across an adolescent’s lifespan. Interviewers take notes 
regarding specific events and then a panel of raters reviews notes and makes an 
overall rating regarding total life stress on a 1 to 10 scale (1=minimal stress; 
10=extreme stress). The LSI demonstrates high reliability regarding rating of life stress
with previous work (Rudolph & Hammen, 1999; Rudolph et al., 2000) reporting 
intraclass correlations of .85
 

Method

Analytic Framework 

Figure 1: MRI images were segmented and registered to study- specific 
template. Whole-brain correlations with total life stress were conducted in 
fmristat (Worsley, Taylor, Tomaiuolo & Lerch, 2004). 

Results
Figure 2: Whole brain correlations with total life-stress revealed a significant 
peak in the corpus callosum (t(123)=4.57, extent=631 voxels, p=.029, 
corrected) callosum. Increased life-stress was associated with smaller corpus  
                                                                      callosum volumes after controlling 
                                                                      whole-brain volume, puberty, 
                                                                      gender, and age in month. 

Connections between Hormones and Brain 
Significant correlations were noted between corpus callosum volumetric properties
and subjects’ morning cortisol average across 4 days (r= -.272, n=75, p=.018). This
relationship was still significant after controlling for puberty, whole-brain volume, age,
and gender (r=-.269, p=.023, df=69).

Figure 3: Scatterplot  plotting 
Jacobian  Determinants from 
the Corpus Callosum and 
Morning Cortisol Averaged 
Across 4 days

Differences in the corpus callosum were related to total life stress. This relationship 
was greatest in posterior midbody of the callosum. Alterations in this region may 
influence circuits that mediate the processing of emotional stimuli and various 
memory functions, as this area contains interhemispheric projections from posterior 
cingulate, insula, and somatosensory cortex. Unique connections were also found  
between morning cortisol and variations in the corpus callosum.

Conclusions
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Figure 4:  Figure of Corpus Callosum with expanded Witelson’s subdivisons 
overlaid (Left); Signifcant Correlation in corpus callosum with total stress 
with subdivisions overlaid for reference (Right)
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