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Scientific Abstract: It has been recognized since the mid-1970s that early weaned pigs respond to soy-based rations by 
decreased performance, reduced food intake, and slower growth rates due to transitory hypersensitivity to certain 
proteins in soybean meal.  With this in mind a swine breeding program was undertaken to determine if populations 
could be generated in which early weaned piglets exhibited either elevated or reduced hypersensitivity to soybean meal 
(SBM).  It was recognized at the onset of this project that at least 5 generations of selection would likely be required to 
fix such a trait in a swine population, which was well beyond the period included in the USB/NPC grant.  However, 
evidence was obtained after 2 generations that there was a modest increase in the separation of the average immune 
response of populations selected for increased (SH) or decreased (SL) hypersensitivity.  This conclusion is based on 
results of conventional skin-tests that involved intradermal injection of soy proteins.  The results of skin tests were 
corroborated by direct measurement of serum immunoglobulins that specifically bind seed proteins from soybean 14 
days after feeding naïve piglets soybean meal.  For these measurements a sandwich-ELISA assay was developed that 
employed mouse anti-swine IgE monoclonal antibodies.  It was concluded from these observations that it is feasible to 
select swine populations genetically that do not exhibit hypersensitivity to soy-based rations.  Efforts were also 
undertaken to develop tools that could be employed when using the two swine populations as a model with which to 
evaluate soybeans with altered seed composition.  Transgenic soybeans were developed that lacked 7S and 11S seed 
storage proteins, and null alleles of genes encoding a P34 protease, Kunitz trypsin inhibitor and soybean lectin were 
pyramided genetically to form a triple-null line.  IgE from humans allergic to soybean bind each of these proteins.  
Together, the tools developed during the term of this USB/NPB sponsored program provide a mechanism to study feed 
allergy in neonatal swine, and eventually food allergy in humans. 
 
 
 
 
 
 
 
 
 

 


