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Abstract: Ultraviolet rays (UV) cause photoaging by inducing skin photodamages such as erythema and sunburn. Silymarin
is a mixture of antioxidant polyphenols extracted from Silybum marianum fruit (S. m), which is known as milk thistle.
It is known to protect skin tissues from UV treatment and antioxidant effects. In this study, we aimed to identify the

photoprotective effects of S. m extract,

which has silymarin in the epidermis layer of the skin. We found that the

extract can function as a UV filter, so it can reduce DNA damage by UV treatment. Especially, we found that, in
the stratum corneum, the extract can suppress the protein carbonylarion and DNA damages caused by suberythemal
dose of UV treatment which does not induce erythema in the skin. UV treatment also increased protein carbonylation
levels in the stratum corneum by oxidation, but it was prevented by applying the extract. The extract can absorb UV
with minimal phototoxicity. Together, our study suggests that S. m extract can be used as a photo-protective ingredient

to avoid photoaging of the skin.
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Indena (Italy)AF7} Silybum mariamm®] Brijolls &7t 5
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Figure 1. S. m extract increases DNA repair activity. (A) CPD
generation by different doses of UVB was measured in HaCaT
cells. Narrow band of (312 nm) UVB was irradiated as
indicated doses. (B) Cytotoxic effect of S. m extract was tested
by MTT assay. (C) S. m extract inhibited UVB-induced CPDs

Fxk

generation. (p < 0.05, “p < 0.01, ""p < 0.001)
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Figure 2. UV absorbing property of S. m extract.

A
]
‘o
2 9
Sy
ERS
4
P
D 4
i} 20 00 200 300 400 0 500
VB (m)/cn?)
B
12
[=]
S0 ¢
HE 8 [~ *k .
p— E [
4 F
2
0
Tidz (%)
- VB (400 md /o= )

Figure 3. Experimental model for evaluate UV filter activity.
(A) The amount of CPDs was measured right after irradiation
with narrow-band (312 nm) UVB on Micropig® skin. (B) 30
mins after treatment of TiO,, l\/ﬁcropig@ skin was irradiated
with UVB. ("p < 0.005).
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Figure 4. UV filter activity of S. m extract. (A, B) Micropig®
skin was irradiated with broad-band UVA and UVB at indicated
doses. Before irradiation, S. m extract was applied on I\/Iicropig@
skin for 30 mins (p < 0.05 “p < 0005 p < 0.001

compared to the irradiated control)
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Table 1. Phototoxicity Test of S. m Extract

Substance IC50 (+Irr) IC50 (-Irr) PIF
S. m extract 0.0124 0.0196 1.5791
Chloropromazine ) o,/ 367618 39.0806

(Positive control)
PIF= IC5()(-IIT)/ IC50(+iIT)
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Figure 5. Protein carbonylation of Stratum corneum (A) Increase of protein carbonylation levels by sunlight at different skins. (B)

Protein carbonylation at different places of face. (C) Increase of protein carbonylation at stratum corneum by UV. (D) Decrease of

protein carbonylation at stratum corneum by S. m extract.
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