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Photoaging is a term that denotes the gross and microscopic cutaneous changes induced by
chronic sun exposure, which is quite different from intrinsic chronological aging both
qualitatively and quantatively. Among the various insults brought by ultraviolet (UV) irradiation,
reactive oxygen species (ROS) and lipid peroxides are one of the most reasonable candidates for
explaining actinic injuries in photoaging.

In the present study, using an experimental animal model of photoaging, we investigated the
time dependent antioxidant enzyme changes as well as dermal glycosaminoglycan levels by
disaccharide analysis. We have found that SOD activity was increased by repeated UVB
irradiation, but catalase was not, indicating that the skin SOD and catalase activities are not
coordinately regulated by a long-term UV irradiation and that the SOD activity, which has been
reported to decrease after acute actinic'injury, is induced by chronic photo-oxidative stress.

We have also demonstrated that the total amount of main disaccharide units increased by
UV irradiation confirming the previous histochemical findings.

Another important progress made during the present investigation was the development of
the three-dimensional culture system supplemented with L-ascorbic acid 2-phosphate using
dermal fibroblasts from photoaged murine skin. This method should provide a promising
technique to evaluate the capacity for regulating the photoaging process by cosmetics in the near

future.
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Fig. 1 The total amount of skin main disaccharide units in UVA-,
UVB-irradiated and unirradiated control mice at 6th, |2th,

24th and 36th week.
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Fig. 2 The sequential changes of skin main disaccharide units,
hyaluronic acid-derived ADi-HA (HA) ,dermatan sulfate
derived ADi-4S (DS) and chondroitin-sulfate derived
ADi-4S (CS) , in UVA-,UVB-irradiated and unirradiated
control mice.
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Fig. 3 The compositional change of skin main disaccharide units
in UVA-, UVB-irradiatcd and unirradiated control mice at
6th, 12th, 24th and 36th week.
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Fig. 4 The effect of UVA or UVB irradiation on SOD activity in
hairless mice skin. Results are expressed as meanz+ SEM
(n=4) . "p<0.05;analyzed by two factor ANOVA followed
by Fisher's protected LSD test.
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Fig. 5 The effect of UVA or UVB irradiation
on Catalase activity in hairless mice
skin. Results are ‘expressed as
mean+SEM (n=4) .*p<C0.05,*"n<0.01;
analyzed by two factor ANOVA
followed by Fisher's protected
LSD test.
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Fig. 6 Microscopic finding of the cell
supplemented with L-ascorbic acid
2-phosphate. Multilayered fibroblasts
supplemented with L-ascorbic acid
2-phosphate are surrounded by a dense
extracellular matrix
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Fig. 7 The compositional change of main

disaccharide units in the medium and
the cell layer supplemented with or
without L-ascorbic acid 2-phosphate
The cell layer supplemented with Asc
2-p became closer to that of the
dermis mainly due to the increase of
ADi-4S (DS)
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