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Table 1. UV-blocking rate of RGP lenses distributed in domestic optical shop

manufacturer N company D company
lens namg P C G (0] Pr Pl Op B Cl
UV-A blocking rate(%) | 14.0+3.6 | 33.7+3.5 | 40.7+12 | 36.0+1.0 | 28.0+2.7 | 15.0+3.6 | 353+2.3 | 17.3+2.1 | 34.0+2.7
UV-B blocking rate(%) | 63.7+1.5 | 96.3+1.2 | 95.7+1.5 | 96.0+1.0 | 953+1.2 | 66.7+1.5 | 95.7+2.9 | 68.7+0.6 | 93.7t 1.5
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Fig. 1. Structural change of SOD induced by repeat UV-B irradiation. a: electrophoretic pattern of SOD, b: relative ratio of
electrophoretic bands, 0: non-irradiated, 1: irradiated for 1 day, 2: repeatedly irradiated for 2 days, 3: repeatedly irradiated
for 3 days, 4: repeatedly irradiated for 4 days, 5: repeatedly irradiated for 5 days
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Fig. 2. Protective effect of RGP lens on structural change of SOD against repeat UV-B irradiation. a: electrophoretic pattern of
SOD, b: relative ratio of electrophoretic bands, 0: non-irradiated, 1: irradiated for 1 day, 2: repeatedly irradiated for 2 days,
3: repeatedly irradiated for 3 days, 4: repeatedly irradiated for 4 days, 5: repeatedly irradiated for 5 days
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Fig. 3. Structural change of CAT induced by repeat UV-B irradiation. a: electrophoretic pattern of CAT, b. relative ratio of
electrophoretic bands, 0: non-irradiated, 1: irradiated for 1 day, 2: repeatedly irradiated for 2 days, 3: repeatedly irradiated
for 3 days, 4: repeatedly irradiated for 4 days, 5: repeatedly irradiated for 5 days
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Fig. 4. Protective effect of RGP lens on structural change of CAT against repeat UV-B irradiation. a: electrophoretic pattern of
CAT, b: relative ratio of electrophoretic bands, 0: non-irradiated, 1: irradiated for 1 day, 2: repeatedly irradiated for 2 days,
3: repeatedly irradiated for 3 days, 4: repeatedly irradiated for 4 days, 5: repeatedly irradiated for 5 days)
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Denaturation and Inactivation of Antioxidative Enzymes due to Repeated
Exposure to UV-B and Inhibitory Effect of RGP Lens

Hyun Young Byun, Eun Jung Lee, Dac Hwan Oh, So Ra Kim, and Mijung Park™

Dept. of Optometry, Seoul National University of Science and Technology, Seoul 139-743, Korea
(Received April 27, 2015: Revised May 21, 2015: Accepted May 23, 2015)

Purpose: The present study was conducted to reveal the correlation of structural denaturation and decrease of
enzyme activity when the antioxidative enzymes, superoxide dismutase (SOD) and catalase (CAT) were
repeatedly exposed to UV-B, and further investigate whether the denaturation and inactivation of those enzymes
can be effectively blocked by using UV-inhibitory RGP lens. Methods: Each enzyme solution was prepared from
the standardized SOD and CAT, and repeatedly exposed to UV-B of 312 nm for 30 minutes, 1 hour and 2 hours a
day over 1, 2, 3, 4 and 5 days. Structural denaturation of SOD and CAT induced by repeat UV-B irradiation was
confirmed by the electrophoretic analysis, and their enzyme activity was determined by the colorimetric assay
using the proper assay kit. At that time, the change in structure and activity of the antioxidant enzymes directly
exposed to UV-B was compared to the case that UV-B was blocked by UV-inhibitory RGP lens. Results: SOD
exposed repeatedly to UV-B showed the polymerization pattern in the electrophoretic analysis when it repeatedly
exposed for 30 min a day, however, the change of its activity was less than 10%. On the other hand, CAT
repeatedly exposed to UV-B reduced size and density of the electrophoretic band which indicated a structure
denaturation, and its activity was significantly decreased. In the case that the repeat exposure time was longer,
CAT activity was completely lost even though some enzyme band occurred in the electrphoretic analysis. In
addition, the degeneration of CAT due to UV-B irradiation was inhibited to some extent by using RGP lens with
a UV-B blocking of 63.7%, however, it was not completely inhibited. Conclusions: From these results, it was
revealed that the structural denaturation of antioxidative enzymes was not perfectly correlated with the reduction
in enzyme activity according to the type of enzyme. It is recommended to minimize the exposure time to UV
when wearing contact lens, or wear the contact lenses having UV blocking rate of the FDA Class I blocker or the
sunglasses having equivalent UV-blocking rate for reducing the damage of antioxidative enzymes induced by UV.

Key words: UV-B irradiation, Antioxidative enzyme, Superoxide dismutase, Catalase, Structural denaturation, Enzyme
activity, UV-inhibitory RGP lens
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