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Growth Factors Found in Breast Milk May Protect  
against Necrotizing Enterocolitis  

Studies Suggest that ErbB4 Receptor Activation May Be a Novel Therapeutic Avenue for Intestinal 
Diseases Involving Epithelial Cell Death, According to Research Published in The American 

Journal of Pathology 
 
Philadelphia, PA, September 9, 2014 – Necrotizing enterocolitis (NEC) is a devastating gastrointestinal 
illness affecting up to 10% of premature infants, with a 30% mortality rate, and formula feeding has been 
identified as a risk factor for NEC.  A study published in The American Journal of Pathology found that 
growth factors present in human breast milk, but not in formula, may explain the protection against 
intestinal damage. Further, supplementing the diet of newborn NEC-affected rodents with these growth 
factors promotes epithelial cell survival. 
 
“NEC is a highly morbid disease that can lead to multiple complications, including intestinal strictures, 
short gut syndrome, repeated surgeries, and extended hospital stays. Advances in understanding the 
growth factor signaling cascades that maintain the healthy developing intestine could lead to new 
methods for treating or preventing this devastating illness,” says Mark R. Frey, PhD, The Saban Research 
Institute of Children's Hospital Los Angeles and the Keck School of Medicine of the University of Southern 
California. 
 
Driving this research is the quest to understand how human breast milk protects infants from NEC. 
Soluble growth factors found in breast milk, such as epidermal growth factor (EGF) and heparin-binding 
EGF-like growth factor (HB-EGF), are thought to be possible protective molecules. Although both EGF 
and HB-EGF primarily activate the EGF receptor (EGFR), a member of the ErbB receptor tyrosine kinase 
family, HB-EGF also activates ErbB4 receptors. “We have recently demonstrated that NRG4, an ErbB4-
specific ligand that does not bind or activate other family members, specifically promotes survival but not 
migration or proliferation of mouse colon epithelial cells,” says Dr. Frey. Thus, NRG4 is a potentially 
unique and selective target for new therapies. 
 
Because there is no one experimental model that replicates human NEC, the investigators conducted a 
series of in vivo and in vitro experiments using different animal models as well as analysis of human 



breast milk and intestinal tissue. The results all suggest that NRG4-ErbB4 signaling may play a key role in 
protecting the developing intestine from inflammatory insults, says Dr. Frey. 
 
Human NEC has been associated with the loss of Paneth cells in the ileum. Paneth cells are found 
throughout the small intestine and are thought to be important components in the defense of gland stem 
cells from microbial damage. The investigators showed that NRG4 blocked Paneth cell loss in 
experimental mouse NEC. “This suggests that protection of Paneth cells or Paneth cell progenitors may 
be part of the mechanism of protection against NEC,” says Dr. Frey, though as yet the mechanisms by 
which ErbB4 could regulate Paneth cell survival are not well defined.   
 
In final experiments, the researchers analyzed the whey fractions of human milk from six anonymous 
donors, as well as formula controls, to see whether NRG4 is present normally in breast milk. Western blot 
analysis showed that all six breast milk specimens were positive for NRG4, whereas NRG4 was not 
detected in formula control samples. The authors also demonstrated that ErbB4 receptors were present in 
neonatal human small intestine, including samples from infants who currently have or recently had NEC, 
supporting a functional role in the intestines. 
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NOTES FOR EDITORS 
“The ErbB4 Ligand Neuregulin-4 Protects against Experimental Necrotizing Enterocolitis,” by Steven J. 
McElroy, Shannon L. Castle, Jessica K. Bernard, Dana Almohazey, Catherine J. Hunter, Brandon A. Bell, 
Denise Al Alam, Larry Wang, Henri R. Ford, and Mark R. Frey. (DOI: 
http://dx.doi.org/10.1016/j.ajpath.2014.06.015). The article appears online ahead of The American Journal 
of Pathology, Volume 185/Issue 4 (October 2014) published by Elsevier.  
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Full text of the articles is available to credentialed journalists upon request; contact Eileen Leahy at 732-
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