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Human skin is constantly exposed to ultraviolet (UV) radiation, polluted air, and chemical products.
UV rays, in particular, will affect the skin in a variety of ways, including causing wrinkles, fine lines,
rough skin, and xeroderma, thereby resulting in skin aging. This study aimed to investigate the
whitening effects of Juniperus rigich Sieb., which is a cedar tree that is found throughout the world.
The whitening efficacy that was measured by tyrosinase inhibition revealed 49.4% efficacy in water
extract and 80.0% efficacy in ethanol extract. Among the B16F10 black cells, the effect of the ethanol
extract was higher than the effect of the water extract in the restrain creation of melanin pigment,
tyrosinase, microphthalmia-associated transcription factor (MITF), tyrosinase related protein-1 (TRP-1),
and tyrosinase related protein-2 (TRP-2). Thus, the results of these studies demonstrated that the etha-
nol extract had greater efficacy than the water extract and Juniperus rigich Sieb. Ethanol extracts could
be utilized as materials for functional cosmetics, such as whitening products.

Key words : Juniperus rigida Sieb., microphthalmia-associated transcription factor (MITF), tyrosinase,
tyrosinase related protein-1 (TRP-1), tyrosinase related protein-2 (TRP-2)
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Tyrosinase Forward GAC GGT CAC TGC AGA CIT TG
y Reverse GCC ATG ACC AGG ATG AC
MITE Forward AGC GTG TAT TTT CCC CAC AG
Reverse TAG CTC CIT AAT GCG GTC GT
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Reverse

CAT GTA GGC CAT GAG GTC CAC CAC
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Fig. 1. Inhibition rate of juniperus rigida Sieb. extracts on ty-
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Fig. 3. Tyrosinase protein & mRNA expression rate of juniperus rigich Sieb. extract on melanoma cell (B16F10). A: Tyrosinase protein
expresstion rate of Juniperus rigich Sieb. extract on melanoma cell (B16F10). B: Tyrosinase mRNA expresstion rate of Juniperus
rigida Sieb. extract on melanoma cell (B16F10). After B16F10 cells (1x10° cells) were started in serum free medium for 1
h the cells were treated with 5, 25, 50 ng/ml of ethanol extracted of /. rigidh Sieb. for 24 h. Tyrosinase was detected by
western blotting and RT-PCR, respectively. It show the densitometric of tyrosinase protein & mRNA normalized to GAPDH.
Each values represents mean + SD of three individual experiments.
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Fig. 4. MITF protein & mRNA expression rate of Juniperus rigich Sieb. extract on melanoma cell (B16F10). A: MITF protein expresstion
rate of Juniperus rigica Sieb. extract on melanoma cell (B16F10). B: MITF mRNA expresstion rate of Jfuniperus rigich Sieb.
extract on melanoma cell (B16F10). After BI6F10 cells (1x10° cells) were started in serum free medium for 1 h the cells
were treated with 5, 25, 50 ng/ml of ethanol extracted of /. rigida Sieb. for 24 h. MITF was detected by western blotting
and RT-PCR, respectively. It show the densitometric of MITF protein & mRNA normalized to GAPDH. Each values represents
mean * SD of three individual experiments.



1450 A 718k5] 2] 2013, Vol. 23. No. 12

A TRP-1 4D T TS T S

GAPDH e w— m— . —

1 I 1 I 1 I 1 l
+ + + +

S0

120
100

(% of GAPDH)
=]
[—]

Relative protein levels

5 25
Juniperus rigida Sieb. (ug/mL)

kojic

e+
caro ]

120
+ + + +

5 25 50
Juniperus rigidaSieb. (ug/mL)

100

L T -
[ — ]

Relative mRNA levels
(% of GAPDH)
)
=

=]

kojic
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rate of Juniperus rigida Sieb. extract on melanoma cell (B16F10). B: TRP-1 mRNA expresstion rate of Juniperus rigida Sieb.
extract on melanoma cell (B16F10). After B16F10 cells (1x10° cells) were started in serum free medium for 1 h the cells
were treated with 5, 25, 50 ng/ml of ethanol extracted of J. rigida Sieb. for 24 h. TRP-1 was detected by western blotting
and RT-PCR, respectively. It show the densitometric of TRP-1 protein & mRNA normalized to GAPDH. Each values represents

mean * SD of three individual experiments.
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Fig. 6. TRP-2 protein & mRNA expression rate of Juniperus rigich Sieb. extract on melanoma cell (B16F10). A: TRP-2 protein expresstion
rate of Juniperus rigida Sieb. extract on melanoma cell (B16F10). B: TRP-2 mRNA expresstion rate of Juniperus rigida Sieb.
extract on melanoma cell (B16F10). After B16F10 cells (1x10° cells) were started in serum free medium for 1 h the cells
were treated with 5, 25, 50 ug/ml of ethanol extracted of /. rigida Sieb. for 24 h. TRP-2 was detected by western blotting
and RT-PCR, respectively. It show the densitometric of TRP-2 protein & mRNA normalized to GAPDH. Each values represents

mean * SD of three individual experiments.
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5, 25, 50 ng/ml of ethanol extracted of /. rigidh Sieb. for
24 h. Melanin related mRNA was detected by real-time
PCR. It show the densitometric of tyrosinase protein
normalized to GAPDH. Each values represents mean *
SD of three individual experiments.
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Fig. 8. MITF related quantitative mRNA expression rate of
Juniperus rigida Sieb. extract on melanoma cell (B16F10).
After B16F10 cells (1x10° cells) were started in serum
free medium for 1 h the cells were treated with 5, 25,
50 pg/ml of ethanol extracted of /. rigida Sieb. for 24
h. Melanin related mRNA was detected by real-time
PCR. It show the densitometric of MITF protein normal-
ized to GAPDH. Each values represents mean + SD of
three individual experiments.
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Fig. 9. TRP-1 related quantitative mRNA expression rate of
Juniperus rigida Sieb. extract on melanoma cell (B16F10).
After BI6F10 cells (1x10° cells) were started in serum
free medium for 1 h the cells were treated with 5, 25,
50 ug/ml of ethanol extracted of /. rigida Sieb. for 24
h. Melanin related mRNA was detected by real-time
PCR. It show the densitometric of TRP-1 protein nor-
malized to GAPDH. Each values represents mean + SD
of three individual experiments.
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Fig. 10. related quantitative mRNA expression rate of Juniperus
rigica Sieb. extract on melanoma cell (B16F10). After
B16F10 cells (1x10° cells) were started in serum free
medium for 1 h the cells were treated with 5, 25, 50
ug/ml of ethanol extracted of /. rigida Sieb. for 24 h.
Melanin related mRNA was detected by real-time PCR.
It show the densitometric of TRP-2 protein normalized
to GAPDH. Each values represents mean + SD of three
individual experiments.
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