New cysteine protease inhibitors in physiological
secretory fluids and their medical significance

Katunuma N., Ohashi A., Sano E., Murata E., Shiota H., Yamamoto K.,
Majima E., Le Q.T.

Institute for Health Sciences, Tokushima Bunri University, Yamashiro-cho, Tokushima City, Tokushima
770-8514, Japan; School of Medicine, University of Tokushima, Kuramoto-cho, Tokushima City,
Tokushima 770-8503, Japan; APRO Life Science Institute, 45-56 Kurosaki-Matsushima, Naruto City,
Tokushima 772-0001, Japan; Biotechnology Center, Vietnam National University, Hanoi, 144 Xuan thuy-
Cau giay, Hanoi, Viet Nam

Abstract: New cysteine protease inhibitors in human tears and milk were found and their medical
significance was studied. As the protective components against bacterial infection in eyes, we detected four
kinds of biologically active proteins in normal human tears including three kinds of cysteine protease
inhibitors. Using our reverse zymography of normal tears, the three kinds of cysteine protease inhibitors
were found to be 78, 20 and 15 kDa and were determined to be lactoferrin, VEG protein and cystatin S,
respectively. The C-terminus area 17 mer peptide, Y679—K695 of lactoferrin molecule showed strong
homology with a common active domain of cystatin family and the synthesized peptide itself showed
considerable inhibition of cysteine proteases. Not only disease-specific changes of these inhibitor contents,
but disease-specific new inhibitors were also found in patient tears in special autoimmune diseases. The
characteristic 35 kDa inhibitor band which was detected specifically in the cases of Behcet's disease tears, an
autoimmune disease, was determined to be a lachrymal acidic proline-rich protein family based on the N-
terminus sequence analysis. The 65 kDa inhibitor of tears in Harada's autoimmune-disease was determined
to be a human Ig heavy chain V-III region. Also lactoferrin content in Harada's disease was very low
compared with that of normal tears. Also we found two cathepsin inhibitors, lactoferrin and ?-casein, in milk
of human and bovine using reverse zymography. They may also play a role in bacterio-cidal and viro-cidal
functions in milk. The L13 3—Q1 51 in human ?-casein molecule is the active inhibitory domain. It is most
important to know from biological aspects that the concentration of these inhibitors in natural milk can
inhibit cysteine proteases of bacteria. Surprisingly, the 50 times diluted milk inhibited papain completely,
because lactoferrin and casein contents in milk are very high. We want to emphasize that these inhibitors in
milk play a sufficient role in the protection of bacteria.
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