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Protection Effect for Collagen Artificial Skin of UV-cut Materials in Antarctica
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Abstract : In the Antarctica during mid-summer being appropriate for a severe environment of UV-rays, the authors
surveyed the protective effect of UV-cut materials against UV-rays, using a collagen sheet (hereafter “collagen artificial
skin”) that was covered with a UV-cut film and subjected to exposure outdoors. First, exposure of the laminated,
collagen artificial skin not covered with any film to UV-rays caused the extracts from the 1st layer, i.e. the utmost outer-
layer, of the collagen artificial skin to increase the terminal amino group concentration up to as high as 3.20 nmol/ml,
since the collagen molecular chain was largely cut. On the other hand, for the 2nd and 3rd layers of the said sheet, the
terminal amino group concentrations were found to have decreased in order, and for the 4th layer and onward, the
concentrations were shown to have decreased down to 0.22 nmol/ml, which were nearly equal to the level before the
exposure. Although the bands of three molecular chains of @-, 8-, and 7-chains in all samples after exposure to UV-rays
were disappeared, it was also shown that the more a layer was inside, the less the collagen molecular chain was not
dissolved. In addition, when the collagen artificial skin covered with a UV-blocking, zinc oxide-added film was exposed
to the sunlight, it was demonstrated that the more the addition of zinc oxide in the film increased, the lower the terminal
amino group concentration in the extracts from the exposed, collagen artificial skin was observed. At the time when the
added quantity of zinc oxide reached 0.40v%, the concentration was maintained almost at the same level as observed
prior to the exposure. Also in comparison with UV-protecting agents, it was shown that the film added with an organic
compound acting as a UV-absorbing agent reduced most the damages sustained by UV-rays. As described above, the
evaluation method using a collagen artificial skin could be effectively employed in outdoor exposure for examining the
protective effect of UV-cut materials to the skin against the UV-rays in the Antarctica.
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Fig. 2 Sunlight exposure experiment of collagen
artificial skins at the Kizahashi raised beach in
Skarvsnes of Luetzow-Holm Bay region in mid-
summer.

Fig. 3 Macrophotography of exposure
Skarvsnes, Antarctica.
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Table 1 Meteoroligical data at Skarvsnes, Antarctica.

Ultraviolet intensity (uW/cmz)

Temp Humi-
Date Time Weather (°C) - dity Vertical direction ~ Horizontal direction
")
(%6) 310nm 365nm 310nm 365nm
23-Dec-03  8:00 Thin cloud 3.2 59.0 950 1,170 508 615
10:00  Thin cloud 5.7 27.3 1,648 1,665 1,429 1,756
12:00 Fine 5.5 32.3 1,648 1,665 1,734 1,974
14:00 Fine 7.6 38.7 1,773 1,842 1,489 1,753
16:00 Fine 6.1 27.5 1,264 1,358 809 908
18:00 Fine 6.7 29.3 55 657 344 435
20:00 Clear 3.8 34.6 113 166 66 97
27-Dec-03 13:00 Clear 1.9 39.5 1,638 1,949 1,517 1,917
29-Dec-03 12:00 Fine 7.3 34.7 1,655 1,908 1,595 1,961
31-Dec-03 12:00 Cloud 3.3 63.9 972 1,163 465 548
1-Jan-04  8:00 Cloud 3.4 68.4 439 565 240 329
12:00 Cloud 7.6 39.2 1,737 1,527 1,506 1,992
14:00 Fine 8.0 33.6 1,502 1,747 1,454 1,817
16:00  Thin cloud 10.5 29.0 1,203 1,353 916 1,102
18:00  Thin cloud 10.6 28.1 712 847 376 457
3-Jan-04  12:00 Fine 6.3 46.4 1,613 1,875 1,597 1,990
6-Jan-04  12:00 Cloud 3.6 419 1,176 1,443 804 1,130
11-Jan-04 12:00 Clear 2.3 41.0 1,214 1,671 1,496 2,040
15-Jan-04 12:00 Cloud 3.2 43.7 587 732 321 392
18-Jan-04 Strong wind from Northwest and North
20-Jan-04  8:00 Fine 1.3 62.7 769 1,055 447 636
10:00 Fine 5.7 34.8 1,079 1,333 1,020 1,330
12:00 Clear 5.1 28.3 1,308 1,565 1,506 2,040
14:00 Fine 5.7 30.4 1,252 1,474 1,198 1,587
16:00 Fine 6.5 299 961 1,162 717 953
18:00 Clear 8.2 29.5 558 684 291 359
22-Jan-04 12:00 Cloud 1.8 65.5 507 623 291 378
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Fig. 5 Terminal amino group concentration of extracts
from layered collagen artificial skins after
sunlight exposure.
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Fig. 6 SDS-PAGE of extracts from layered collagen artificial skins after sunlight exposure.
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Fig. 9 SDS-PAGE of extracts from collagen artificial
skins covered with different polymer films
containing Zinc oxide after sunlight exposure in
the vertical direction.

(D Before UV-irradiation, @ PP : Additive-free,
@ PP : ZnO (0.04v%), @ PP : ZnO (0.12v%),
® PP : ZnO (0.04v%), ® PE : (Additive-free),
(D PE : ZnO (0.40v%), M : Molecular marker
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