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Effect of Short Wavelength Ultraviolet Light on Collagen Under the Antarctic Ozone Hole
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!Faculty of Education, Shimane University, *National Institute of Advanced Industrial Science and Technology,
*Nippi Research Institute of Biomatrix, *National Institute of Polar Research, >Shimane Institute for Industrial Technology

Collagen artificial skins (hereafter “collagen sheets”) with were used in a unique evaluation method to examine skin
damage caused by UV light of short wavelength during a season of the Antarctic ozone hole. The collagen sheets were
exposed outdoors for 25 and 50 d, in the spring when the ozone hole was formed and in the ozone-hole-free autumn. Extracts
from the exposed collagen sheets were analyzed for total protein and terminal amino acid concentrations as an index of
collagen fragmentation (Fig.1). The results show that the amount of extractable collagen and terminal amino acid concentration
in the spring exposure were approximately double and five times higher, respectively, when compared with those in the
autumn exposure. During the ozone hole occurrence, the terminal amino acid concentration of the extracted collagen was about
five times higher when exposure lasted 50 d from mid-September to the end of October compared to when exposure lasted 25
d from mid-September to early October.

A collagen sheet was covered with a polypropylene film containing zinc oxide and exposed outdoors in the Antarctic.
Exposed sheets were dissolved to determine total amino acid amounts. As a result, total amino acids in a collagen sheet
covered by a film with a zinc oxide content of 0.40 v% decreased to nearly one-fourth the amount in a collagen sheet covered
with a zinc-free film, even during spring exposure. Furthermore, analysis shows that total protein and terminal amino group
concentration decreased substantially in extracts from collagen sheets with increasing levels of zinc oxide in the film. In other
words, the addition of zinc oxide is confirmed to suppress collagen deterioration by UV light very effectively, even if exposure
lasts 50 d in spring, when the ozone hole appears.
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