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The damages of UV radiation on DNA in skin cells, and UV protection effects of sunscreen cream
— The UV exposure study using the collagen sheets —
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As a preliminary step for an exposure study in the Antarctic, collagen sheets mimicking human skin were used to evaluate
the skin damage caused by ultraviolet (UV) light. In this study, not only collagen in the skin but also DNA was analyzed for
damage by UV light. In addition, UV cut cream supplemented with titanium dioxide was tested for its ability to protect the
skin from UV light.

The results showed that addition of melanin to the collagen sheets not only protected collagen molecules from UV-induced
damage but also effectively suppressed CPD (cyclobutane pyrimidine dimer) formation resulting from DNA damage (Fig. 1).
We also found that UV light exerted greater action on collagen sheets with lower levels of Maillard cross-links. These sheets
were supposed to resemble the skin of younger people more closely. Furthermore, UV cut cream with relatively larger particles
(~80 nm) of added titanium dioxide was found to more effectively protect the skin from the UV light damage (Table 1). We
are planning to utilize these empirical results in exposure studies on these collagen sheet samples mimicking human skin in the
Antarctic.
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120 Table 1 Levels of CPD on collagen artificial skins
coverd with diffent sunscreen creams containing
100 T—_:_ TiO; after UV-irradiation of 25 hours.
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5 40 |- OM-1 — Before UV-irradiation 0.03
= 5 L N AV 10nm 02 163
e EM-4 15nm 0.2 8.1
0 ' 35nm 0.2 1.1
0 0.1 1 10 100 1000 50nm 0.2 2.3
UV-irradiation time (hr.) 80nm 0.2 1.7
10nm 0.2 16.3
Fig.1  Levels of CPD in artificial collagen skins 10nm 0.5 23
with diffent melanin contents for various durations of 10nm 1.0 5.1
UV-irradiation.: _ _ 10nm 2.0 1.3
Cont. : no melanin added, = M-1 : with melanin " q 100 (stn.)
added at 0.1%  M-2 : with melanin added at 1.0%, flot covered s
M-3 : with melanin added at 9%, M-4 : with Fused quartz only (without cream) 101.1
melanin added at 50% Cream only (without TiO2) 98.5
* "Not covered" is 100.
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