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Each year, fifty to one hundred ponies die of bee stings, and countless others suffer the adverse effects of allergic responses such as pain, swelling, or anaphylactic shock. These physiological responses occur in rapid succession and are facilitated by enzymes present in bee venom.  One of the multiple components that initiate these responses is HYA.


HYA is responsible for the degradation of hyaluronic acid (HA). HA is a frequently occurring glycosaminoglycan in the extra cellular matrix connecting protein filaments, collagen fibers, and connective tissue cells. The viscoelastic nature of HA acts as a stabilization mechanism, shock absorber, and lubricant for cells.  Hyaluronidase, contained in bee venom, as well as various organisms, hydrolyzes hyaluronic acid. In the healthy human body, HYA is important in the regulatory function in HA metabolism.  This enzyme destabilizes the hyaluronic acid allowing the bee venom’s constituents to penetrate the extracellular matrices between skin cells.

In the model of HYA shown below, the blue molecule is a piece of HA, being held in place by electrostatic interactions from two arginines, shown in purple.  The HA is destabilized by two sidechains, a proton donor (shown in red), and a nucleophile (shown in yellow).  On the opposite side of the protein there is a salt bridge that is hypothesized to be a weak point of the protein (shown in pink).     
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