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ÁETPKU associated with increased risk of:
ÁSlight decrease in overall intellectual ability

ÁExecutive function problems

ÁSlowed processing speed

ÁDifficulties with anxiety & depression
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ÁETPKU associated with increased risk of:
ÁSlight decrease in overall intellectual ability

ÁExecutive control problems

ÁSlowed processing speed

ÁDifficulties with anxiety & depression

ÁImpact may be moderated by:
ÁTiming of treatment (earlier = better)

ÁAdherence to diet (stricter = better)

ÁConsistency of treatment (stable = better)
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ÁMajor Tissue Distinction

ÁGray Matter ɀBrain areas 
×ÈÅÒÅ ȬÄÁÔÁ ÐÒÏÃÅÓÓÉÎÇȭ 
occurs

ÁWhite Matter ɀInsulated 
Ȭ×ÉÒÅÓȭ ÃÏÎÎÅÃÔÉÎÇ 
different brain areas with 
each other.



Á Complex behavior relies on a 
host of underlying processes 
that are each carried out in a 
single region of brain.  In 
other words, complex 
behavior relies on a network 
of brain regions.



ÁPeriventricular
Abnormalities



ÁPeriventricular
Abnormalities

Á>90% of adults with 
PKU have visible 
abnormality

Anderson & Leuzzi(2010)
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Peng, Peck, White & Christ (in press)
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Structural Integrity Functional Integrityvs.

How well do spatially distinct 
regions work together to 

support complex cognitive 
functions?

Are the physical brain regions 
and/or their connections 
damaged or otherwise 

atypical?

???
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Christ, S. E., Moffitt, A., & Peck, D. (2010). Disruption of prefrontal function and 

connectivity in individuals with phenylketonuria. Molecular Genetics & Metabolism, 99, 

S33-40.



Christ et al. (2010)
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Age FSIQ
N M       SD M SD

PKU 6 18.3     4.9 107.7    14.2
Control 6 17.8     5.9 116.2    11.4

ɆMean blood Phelevel at the time of study was 
9.98 mg/dL (SD = 7.8)

ɆNo medical hxunrelated to PKU
ɆRecruited from Columbia, Missouri area

Christ et al. (2010)
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ÁEvaluated by looking at the degree of concordance 
in neural activity among networked brain regions

ÁDisrupted in several other clinical populations: 
autism, schizophrenia, depression, etc.

ÁStrength of functional connectivity positively 
correlated with cognitive performance (Hampson et 
al, 2006)

Christ et al. (2010)
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