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Protective Effects of Ecklonia cava Film on UV-B-induced Photodamages
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Exposure to ultraviolet (UV) radiation is associated with the development of adverse effects in skin. Among the three
types of UV rays, UV-B causes the most damaging effects, inducing sunburn and penetrating the outer skin, resulting
in DNA mutations and skin cancer. The objective of this study was to formulate a UV-protective film by incorporating
Ecklonia cava extracts. Cells covered with the film were exposed to UV-B (50, 80, and 100 mJ/cm?). To determine the
protective effects of the film, we evaluated cell viability, intracellular ROS generation, and apoptosis. We found that
all E. cava extracts absorbed UV light and exhibited protective effects against UV-B-induced photodamage. Among
the protective films examined in this study, that incorporating an E. cava 70% ethanol extract (70EX) formed the most
effective protection against UV-B in HaCaT cells. These findings suggest that the application of film containing E.
cava extract could prevent UV-B-induced photodamage, and offer protection against the detrimental effects of UV
radiation, thus maintaining physiological condition.
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UV-Vis Spectrometer Analysis

ejraEe] LA P FRUNE elst] P 5
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o] ¢17+(Roleda et al., 2006)°] w2} UV/Vis Spectrophotom-
eter (Optizen POP, Optizen, UK)E A5l A5l =
Ab g2 UV-A, UV-B, UV-C 5148 25 2531 190 nm-
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4744] FFol el E 52 X931 UV-BE 24183t UV-B
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31 %] 500 pg/ml =2 DCF-DA 25 L2 A 2|5}5al thA|
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CO, incubator (5%, 37C)°ll A} 3047+ ¥H-3-A1X1 - microplate
reader (Synergy HT Multi-Detection microplate reader, Bio—
Tek, USA)E A8-510] 485/530 nm (excitation/emission)o]| 4]
A2 2tk

UV-B irradiation (50 mJ/cm?) Con
No film
Gelatin
DEX
vz 50EX
N 70EX

100EX

Cell viability (% of control)

150

Cell viability (% of control)

Cell viability (% of control)

0.1%
E. cava film

Fig. 1. UV absorption spectrum of Ecklonia cava extracts [distilled
water (DW) (DEX), 50% ethanol (EtOH) (50EX), 70% EtOH
(70EX), 100% EtOH (100EX)]. Each extracts (0.125 mg/ml) were
dissolved in DW. Specturm was measured using UV-Vis spectro-
photometer.

Table 1. The yields and proximate chemical components of Ecklonia cava extracts [distilled water (DW) (DEX), 50% ethanol (EtOH)
(50EX), 70% EtOH (70EX), 100% EtOH (100EX)]. Each value is the average of triplicate and each bar indicates meantstandard derivation

(SD)

DEX 50EX 70EX 100EX
Yield (%) 21.07 £ 1.46 26.88 £ 0.57 16.23 £ 2.55 2.33+0.56
Polysaccharides (%) 20.15+2.05 21.60 £0.57 13.70 £ 0.99 11.06 + 0.35
Polyphenols (%) 9.21+0.00 16.99 £ 0.14 20.73+£0.14 14.53 +0.28
Protein (%) 7.21+0.01 18.16 £ 0.01 21.40 £0.02 21.48 £ 0.04
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Fig. 2. Effect of Ecklonia cava films [gelatin film (Gelatin), dis-
tilled water (DW) extracts film (DEX), 50% ethanol (EtOH) ex-
tracts film (S0EX), 70% EtOH extracts film (70EX), 100% EtOH
extracts film (100EX)] on UV-B radiation-induced cell viability
in HaCaT cells. The cells were exposed to UV-B and their viabil-
ity were measured by MTT assay. Each value is the average of
triplicate and each bar indicates meantstandard derivation (SD).
*P<0.05, **P<0.01 and ***P<0.001 compared with No film group.
(A) 50 mJ/cm?, (B) 80 mJ/cm?, (C) 100 mJ/cm?.
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EtOH-& 431 CO, incubator (5%, 37°C)0llA] 307t §H-&-A]
1%, 2mM %:E‘ﬂ EDTAZ = W A% oh5- 37T 302 &
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Fig. 3. Effect of Ecklonia cava films [gelatin film (Gelatin), dis-
tilled water (DW) extracts film (DEX), 50% ethanol (EtOH) ex-
tracts film (50EX), 70% EtOH extracts film (70EX), 100% EtOH
extracts film (100EX)] on UV-B radiation-induced ROS (reactive
oxygen speceis) generation in HaCaT cell. The cells were exposed
to UV-B (80 mJ/cm?). ROS generation was measured by DCF-DA
assay. Each value is the average of triplicate and each bar indi-
cates the mean + standard derivation (SD). *P<0.05, **P<0.01 and
***P<0.001 compared with No film group. (A) 0.01% film, (B)
0.1% film, (C) 1% film.
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Fig. 4 Effect of Ecklonia cava films [gelatin film (Gelatin), distilled water (DW) extracts film (DEX), 50% ethanol (EtOH) extracts film
(50EX), 70% EtOH extracts film (70EX), 100% EtOH extracts film (100EX)] on UV-B radiation-induced apoptosis in HaCaT cell. The cells
were exposed to UV-B (50, 80 and 100 mJ/cm?). Apoptosis was measured by cell cycle analysis by propidium iodide (PI) staning method.
Percentages of apoptotic cells are shown in each panel. The data represent the percentages of Sub-G1 cell populations in cell cycle distribu-
tion. Control; No film, Gelatin film (Gelatin); E.cava films [distilled water (DW) extracts film (DEX), 50% ethanol (EtOH) extracts film
(50EX), 70% EtOH extracts film (70EX) and 100% EtOH extracts film (100EX)].
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