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Structural changes accompanying mitigation of the allergic action of cow's
milk after passing an electric current

Tomoaki Matsumoto

(Department of Child Development, Graduate School of Medical Sciences,

School of Medicine, Kumamoto University)

f —lactoglobulin (BLG) is not only the main whey protein without any counterpart
in human milk, but a major cow's milk allergen. I previously observed mitigation of
the allergic action of BLG in the cathode side after passing an electric current (PCT/
JP2006/301291) By the grant from Urakami Foundation, I advanced the research on the
physicochemical mechanisms related to the mitigation of the allergic action of BLG.

The gel electrophoresis, run under reducing conditions, revealed an 18 KDa band
both in the untreated BLG solution and in the anode side solution after passing an electric
current. On the contrary, two bands showing 16KDa and 35 KDa were observed in the
cathode side solution. The gel filtration, run under non-denaturing conditions, revealed
a single 34 KDa fraction in the untreated BLG solution and two fractions with 34 KDa
and 70 KDa in the cathode side solution after passing an electric current. Since the gel
electrophoresis has been performed under reducing conditions, natural BLG seems to form
dimer structures with disulfide bonding. The multimers such as 34 KDa or 70 KDa obtained
from the cathode side were formed without disulfide bonding fashion. The examinations
with two dimensional gel electrophoresis, run under non-denaturing or reduced/alkylated
conditions, and the analysis of peptides from the gel spots using MALDI-TOF-MS also
confirmed the findings as described above. In addition, the multimers in the cathode side
solution seemed to retain the monomer structure of BLG.

It is postulated by this study that the dimer structures of BLG with disulfide bonding
are closely associated with the allergic action of cow's milk, and formation of the BLG
multimers retaining the monomer structure in the cathode side may contribute to mitigate

the allergic action of BLG after passing an electric current.



