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Our group and others have reported a series of studies showing that heavy burdens of diarrheal 
diseases in the formative first two years of life in children in urban shantytowns have profound 
consequences of impaired physical and cognitive development lasting into later childhood and 
schooling. Environmental enteropathy (with recurrent episodes of enteric infections/malnutrition) 
afflicts young children living in impoverished areas of the developing world and causing a syndrome 
of chronic intestinal malabsorption, that ultimately leads to growth stunting and cognitive decline in 
times of important developmental milestones, therefore jeopardizing one’s full genetic potential.  
Based on these previous studies showing that apolipoprotein E4 (APOE4) is relatively common in 
favela children, we review recent data suggesting a protective role for the APOE4 allele in the 
cognitive and physical development of children with heavy burdens of diarrhea in early childhood. 
APOE4 is relatively common in shanty town children living in Brazil (13.4%) and suggest that 
APOE4 has a protective role in cognitive development as well as weight-for-height in children with 
heavy burdens of diarrhea in early childhood (64/123; 52%), despite being a marker for cognitive 
decline with Alzheimer’s and cardiovascular diseases later in life. APOE2 frequency was higher 
among children with heaviest diarrhea burdens during the first 2 years of life, as detected by PCR 
using the restriction fragment length polymorphism method, raising the possibility that ApoE-
cholesterol balance might be critical for growth and cognitive development under the stress of heavy 
diarrhea burdens and when an enriched fat diet is insufficient. Despite being a marker for cognitive 
decline with Alzheimer's and cardiovascular diseases later in life, APOE4 appears to be important 
for cognitive development under the stress of heavy diarrhea. In collaboration with Dr. Michael Vitek 
and Patrick Sullivan (Duke University, North Carolina), we have assessed different apoE genetic 
backgrounds, including apoE deficient and apoE target replacement mice carrying either E4 or E3 
human genes, and found that cryptosporidial infections caused less growth decrement, less 
histologic damage and lower cryptosoridial infection burdens (by qPCR) and increased ileal CAT-1 
expression in the ApoE4 targeted transgenic mice, all suggesting potential mechanisms by which 
ApoE4 may be protective in young children exposed to heavy diarrhea burdens and enteric 
pathogens in formative early life and perhaps even provide a basis for this allele in human evolution. 
The reviewed findings provide a potential explanation for the survival advantage in evolution of the 
thrifty APOE4 allele and raise questions about its implications for human development under life-
style changes and environmental challenges.  
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