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There are a lot of efforts to develop new compounds having skin whitening effect from natural
products. Sparassis crispa is a medicinal mushroom containing more than 40% B-glucan, which exhibits
anticancer and immunostimulating effects. The aim of this study was to assess the availability of {-
glucan extracted from cauliflower mushroom S. crispa as a skin whitener through the evaluation of
inhibitory effects of melanin synthesis and tyrosinase activity and their mechanisms. B16F1 cells were
treated with S. crispa B-glucan (10, 100, and 1,000 pg/ml, respectively) and a-melanocyte stimulating
hormone (a-MSH), simultaneously. Content of melanin synthesis and tyrosinase activity were deter-
mined. The expressions levels of tyrosinase, tyrosinase related protein-1 (TRP-1), TRP-2 and micro-
phthalmia-associated transcription factor (MITF) were also measured by western blotting. Treatment
with 10, 100 and 1,000 ug/ml S. crispa B-glucan and 200 nM a-MSH significantly decreased melanin
synthesis by 13.9%, 18.7% and 39.5%, respectively, and tyrosinase activity by 15.6%, 26.9% and 43.2%,
respectively, compared to the a-MSH alone group. In addition, S. crispa B-glucan inhibited expressions
of tyrosinase, TRP-1, TRP-2 and MITF induced by a-MSH. These results indicated that S. crispa B-glu-
can inhibited MITF expression, thereby reducing tyrosinase expression and inhibiting melanin pro-
duction in B16F1 melanoma cells. Therefore, S. crispa B-glucan might be available as a skin whitener.
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Fig. 1. Cell viability of B16F1 melanoma cells after treatment
with S. crispa B-glucan. The cells were cultured in the
presence of various concentrations of B-glucan for 72
hr. The viability of the cells was measured by MTT
assay. Values are presented as means * standard error
of 5 independent experiments.
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Fig. 2. Inhibitory effect of S. crispa B-glucan on mushroom tyros-
inase activity. Assay solution contains different concen-
trations of [-glucan, 1,000 units/ml mushroom ty-
rosinase and 1 mM tyrosine. The assay mixture was in-
cubated 25 for 30 min. Then tyrosinase activity was
measured at 490 nm. Values are presented as means +
standard error of 5 independent experiments. *p<0.05
compared to control.
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Fig. 3. Inhibitory effect of S. crispa B-glucan on melanin syn-
thesis in B16F1 melanoma cells stimulated by 200 nM
a-MSH. Cells were seeded at 5x10° cells/well. After 24
hr, cells were treated with various concentration of {3
-glucan and a-MSH for 72 hr. Then melanin contents
were measured at 405 nm. Values are presented as
means + standard error of 5 independent experiments.
*p<0.05 compared to a-MSH alone group.

anoma A ZolA Hehd A4S #2389 hFig. 3). Bl6FL
melanoma Al Z |4 200 nM2] o-MSHZ §&=% 72 U7
of vlale] Wabd MAFo] 2075% F7HstHTh 7]l B-
glucan< 10, 100, 1,000 pg/mle TEE %5—01]6}@‘—0— o q-
MSH fr=wof Hate] Wapd A4 e 247 13.9%, 18.7%,
39.5% Zraste] BAAH R 23k 9 Th(p<0.05).

a-MSH F0{ & 2B tyrosinase EMHE0 O|Xl= S
crispa B-glucan®| &1

B16F1 melanoma Al X ¢ o-MSHE A 2|3 $ tyrosinase
G5 v X S. crispa B-glucan®] T IE 8313 th(Fig.
4). S. crispa B-glucans 10 pg/ml o A B-glucans ¥ 3}
A &2 o-MSH fr=w°l W3} tyrosinase T4 =7} 15.6%
223301, 100 pg/ml2 Ag A 269%, A% 5% 1,000
ng/mlol| A= 432% 7431, tyrosinase?] &S 5A AL
2 frostA Al H th(p<0.05).

a-MSH £0{ £
aeiof njxls 2t

S. crispa B-glucan®] AIZFF oA Wby 43 tyrosin-
ase?] A Ztao] YFE Fhom2 -MSHd o3 Fd
¥ tyrosinase®] Tl Wd o] v = YaFS <la} A oh(Fig.
5). S. crispa B-glucan< 100 pg/mle} 1,000 ng/ml= A 25t $
< W o-MSHE Folsto] F2HH tyrosinases 27 37.5%
o} 46.3% 78k ATH(p<0.05). &, S. crispa B-glucan®] F =7}
7t 4 E tyrosinase T Wdo] FAdA T

S. crispa B-glucanO| tyrosinase EH



120 -

100 -

60 -

1
40 4
20 A
0

0 1,000

(e
(=]
!

Tyrosinase activity
(% of control)

a-MSH (200 nM) + B-glucan (pg/ml)

Fig. 4. Inhibitory effect of S. crispa B-glucan on tyrosinase aci-
tivity in B16F1 melanoma cells stimulated by 200 nM
a-MSH. Cells were seeded at 5x10° cells/well. After 24
hr, cells were treated with various concentration of (3-
glucan and a-MSH for 72 hr. Then tyrosinase activity
was measured at 490 nm. Values are presented as means
+ standard error of 5 independent experiments. *p<0.05
compared to a-MSH alone group.
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Fig. 5. Effect of S. crispa B-glucan on tyrosinase protein express-
ion in B16F1 melanoma cells stimulated by 200 nM a-
MSH. Cells were incubated with B-glucan and a-MSH
for 3 days. The expression levels of tyrosinase protein
were examined by western blot. Equal protein loadings
were confirmed by actin expression. Values are present-
ed as means * standard error of 5 independent experi-
ments. *p<0.05 compared to a-MSH alone group.
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Fig. 6. Effect of S. crispa B-glucan on TRP-1 (A) and TRP-2 (B) protein expression in B16F1 melanoma cells stimulated by 200
nM a-MSH. Cells were incubated with B-glucan and a-MSH for 3 days. The expression levels of TRP-1 and TRP-2 proteins
were examined by Western blot. Equal protein loadings were confirmed by actin expression. Values are presented as means
+ standard error of 5 independent experiments. *p<0.05 compared to a-MSH alone group.
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