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The purpose of this study was to examine the effect of vanillic acid on the cell viability and melanogenesis in
melanocytes damaged by reactive oxygen species (ROS). The human skin melanoma cells (SK-MEL-3) were cultured
with various concentrations of hydrogen peroxide (H,O»). The cell viability for H,O,-induced cytotoxicity or vanillic
acid against H,O, was measured by XTT assay in these cultures. For the effect of vanillic acid on the melanogenesis,
the tyrosinase inhibitory activity was measured by colorimetric assay at a wavelength of 490 nm, and melanin synthesis
activity were assessed after cells were cultured in the media with or without various cencentrations of vanillic acid. In
this study, H,O, decreased cell viability dose- and time-dependent manners and XTTs, was determined at a concentration
of 80 uM, H,0,. Vanillic acid increased the cell viability dose dependently in human skin melanoma cells damaged by
H;O»-induced cytotoxicity. In the tyrosinase inhibitory activity, vanillic acid supresssed tyrosinase activity in dose-
dependent manner, and also decreased significantly melanin synthesis activity compared with H,O,-treated group. From
these results. It is suggested that H,O,-mediated cytotoxicity was highly by the toxic criteria of Borenfreund and Puerner
and also, vanillic acid has the protective effect on ROS-induced cytotoxicity and melanogenesis in these cultures.
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Table 1. Cell viability of cultured human skin melanoma cells
(SK-MEL-3) treated with hydrogen peroxide (H,0,) by XTT
assay

Table 2. Time-response relationship of hydrogen peroxide (H,0,)
for its cytotoxic effect on cultured human skin melanoma cells
(SK-MEL-3)

Division XTT assay Division XTT assay
Concentration of H,0,(uM) ~ Mean £ S.D. (% of control) Incubation time of HyO, (hour) Mean £ SD. (% of control)
Control 10.7511.42 100 Control 6.79+0.47 100
70 8.0110.57 74.5 6 3.3940.15 49.9"
80 5.80+0.32 54.0" 12 3.3310.28 49.0"
90 2.73£0.16 254" 24 1.9310.94 284"

The XTT values of cultured human skin melanoma cells treated
with various concentrations of hydrogen peroxide (H,0,) for 6
hours. The data indicate the mean + SD for triplecate experiments.
Significantly different from control. *P<0.05, **P<0.01
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The human skin melanoma cells were cultured in the media con-
tainning hydrogen peroxide (H202) for 6, 12, and 24 hours,
respectively. Cell viability was determined by XTT assay. The data
indicate the mean & SD for triplecate experiments. Significantly
different from control. *P<0.05, **P<0.01
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Bl 5 A F-SANFAEE PBSE 33 A H3
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o} (P<0.05). 53k, 90 uMell M= 254% (2.73£0.16)% 1+
Bt o]= tHiiLoﬂ Hate] oAl asilen (p<
0.01), ©] W XTTs, &2 80 uMell A LERTH (Table 1).

(2) Alzhol| e H.0.9 Bk

QA HAAFEA L H0, 8 A st ARl w4
FAEEE AV $18ke] H0,9 XTTy, 55014 6~
24417 B Mgt A 647 Aol AxAES e
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Table 3. Cell viability of cultured human skin melanoma cells
(SK-MEL-3) treated with vanillic acid by XTT assay

Table 5. The Effect of vanillic acid on melanin synthesis activity
in cultured human skin melanoma cells (SK-MEL-3)

Division XTT assay
Concen;ra(;itcllc)(ﬁl(\)/[f)vanllllc Mean * S.D. (% of control)
Control 5.45+0.42 100
80H,0, 2.02%0.19 37.1
140 2.88+0.17 52.8
180 3.6410.23 66.8"

Cultured human skin melanoma cells were preincubated with 140
~180 uM vanillic acid, respectively. The values were determined
by XTT assay in cultured human skin melanoma cells. The data
indicate the mean £ SD for triplecate experiments. Significantly
different from HyO,-treated group *P<0.05

Table 4. The tyrosinase inhibitory activity of vanillic acid on
cultured human skin melanoma cells (SK-MEL-3)

Concentration of vanillic Tyrosinase inhibitory activity
acid (UM) % of control
40 0
70 26714
100 60.0£4.7°

Cultured human skin melanoma cells were preincubated with 40
~100 uM vanillic acid, respectively. The values were determined
at a wavelength of 490 nm. The data was expressed as % of
control and indicates the mean =+ SD for triplecate experiments.
Significantly different from control. *P<0.05

140 pM vanillic acidE A28k - A ZAEEL 52.8%
(2.88£0.17)2 Ve 3 180 uM2] A F ol M= Al
AEE0] 66.8% (3.641023)2 LFERL o= H0,5He] A
2ol B3t} f-o]akAl F7FeFSATE (P<0.05) (Table 3).

3. Tyrosinase 48X &5 &4

Vanillic acid”} tyrosinase B4 4850l v]A &= FaFS
ZAY87] Y5k 40~100 pM T 52| vanillic acidol T
gk tyrosinase S A TS ZASIAYE 2 A 40 M
vanillic acidE 2|3t 7-$- tyrosinase B A5 A&
o] FAZ FHsHA UEbd] vlste] 70 pMe] A2

ol 4= tyrosinase B A5 0] 26.7%2 WFEbRTE B3
100 pMe] A FolM = 60.0%E JeRY f-o8tA S7)at
AT} (P<0.05) (Table 4).
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Vanillic acid”} &

7] Y3t XTTs 59 H0,E Hast7] ol vallic
acid7} 70~100 pM9] F=2 7}7F E3hE algFelolA] 2

Concentration of vanillic Melanin synthesis activity
acid (uM) % of control
Control 100
80H,0, 108.118.5
70 853164
100 612+4.7"

The melanin synthesis activity at vanillic acid, 70~100 pM was
determined at a wavelength of 405 nm. The data was expressed
as % of control and indicates the mean * SD for triplecate experi-
ments. Significantly different from H,O,-treated group. *P<0.05

At Fer HEek & ool tig TS SAIT 1
A3} 80 pM 5=} B0 AeoA izl v
Stod @A eFo] 108.1%2 LrERdH| HIste] 70 uM
vanillic acid®] & ol A= U“E]—H?;gllﬂako] Y
Bho] 853%% 7+Adlgih wak 100 pMel Mo A=
612%% e ol fﬂii%ﬂ Hl ste] frofatAl #ast
St} (P<0.05) (Table 5).

£ H|E3t ggRtgol dEdwe] 9 aikalsol 9l
¥ %tk (Duthie and Alan, 2000). # <%, vanillic
acidE WIE3 #H=35E<] ROS Wit atskso] 3L
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Aol qlrkar AAE vF ATt (Heilmann et al., 2000).
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ol et A7 M st ALt wet AlEAy
EFEE FAAF oM 53|, XTTy #oZ Vet 80 pM
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g ol ArEA o Bojets AEAT|BE &
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