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The purpose of this study was to research the whitening effects of the extract from Angelica gigas
Nakai, which is one of the most widely used herbal medicines in Asia. For whitening effects, the ty-
rosinase inhibition effect of the A. gigas Nakai extract was shown to be greater than 70% at 1,000 ng/
ml concentration. The result of measuring the cell toxicity effect of the extract from A. gigas Nakai
on melanoma cells showed 99% toxicity at 500 pg/ml concentration. The microphthalmia-associated
transcription factor (MITF), tyrosinase related protein-1 (TRP-1), tyrosinase related protein-2 (TRP-2),
and tyrosinase mRNA expression inhibitory effect by reverse transcription-PCR of the extract from A.
gigas Nakai were decreased by 85.7%, 123.9%, 68.8%, and 208%, respectively, at 50 ug/ml
concentration. All these findings could verify that extract from A. gigas Nakai could have an effect
on whitening. Moreover, extract from A. gigas Nakai has great potential as a cosmetic ingredient.

Key words : Angelica gigas Nakai., Microphthalmia-associated transcription factor, tyrosinase related
protein-1, tyrosinase related protein-2, tyrosinase
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related protein-1 (TRP-1)2} dopachrome tautomerase (DCT)
o] Atk TRP-12 moused| A 5,6-dihydroxyindole-2-car-
boxylic acid (DHICA)E indole-5,6-quinone-2-carboxylic acid
(IQCA)Z 48tele Faolti27, 29]. Weha) wul 3 A7
el slofA debd A4S dAsh= d29} ojv] A
Aehde) Feje HWshs dAd dofshe g 24 24
o] F8A| il 9o, tyrosinase, TRP-1, TRP-28] &4 G A
a3 Hee #8312 HrPEHo s 14 Ha )loi8].
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A1) TAE AT7s 24, 14, 15, o=, HEW E
295 AEAE, FaAE 59 g 8-S 7MAI 99,
S A o] AFEESAOH FE opAJo} A el A HAE

oopFo g g AREH I glow, 53] He FEEE de-
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Tyrosinase 3 &4 A

Tyrosmase A& SAL Yagi 5 B0 wt =

etk ¥H&F< 67 mM sodium phosphate buffer (pH
6.8) 80 ulol 10 mM L-DOPA (Sigma, USA)E =< 7|2
40 pl 2 AlEEH 40 p1o] £l 200 U/ml mushroom
tyrosinase (Sigma, US.A) 40 ulS A 713t 37Tl A 1027F
S A A "hg- o o] A H DOPA chromes 492 nmol A
243t} Tyrosinase A3 &/d2 A g8&H4 9 79t 7
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3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium
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£ 002 miE B7Hshel 4417 R F |G S AASD
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%) ELISA reader® 540 nmol|A &3 =2 A&t AE
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Total RNA #2] 3 cDNA A4

AIEE 100 mm culture dishol] A EZE EF3 5 244
FS YT F samples TR A 2]ske] 24417 Ft
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well] 1 ml¥ E33t] AZE lysis ¢ & chloroform 200
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rpmol| A 2023 A4 E2ste] 435 isopropanol 500 pl
o] Eo%lE ‘IT—H—Oﬂ :%73] Ak oAl 13,200 rpmoll A 2027t
ALY kA < AlA Fd F 75% EtOH-dieth-
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Reverse transcription-polymerase chain reaction

1] Q12?1 microphthalmia-associated transcription fac-
tor (MITF), tyrosinase related protein 1 (TRP-1), tyrosinase
related protein 2 (TRP-2), tyrosinase2] mRNA &S Gopr
7] #1384 polymerase chain reaction (PCR)S A5} T}
2% o) AF&-3F primer sequencesi= Table 13} 2T} PCR tube
ol Go Flexi DNA polymerase, primer, &/3¢ cDNAE %7}
ate] & 4 F PCRE A3 8ttt Glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH)= 94T el Al 302, 55C ol A
452, 72°C el A 452 (35 cycles), tyrosinase= 94 C oA 30,
60T oI 453, 72°C 452(40 cycles), TRP-1, TRP-2, MITFE
94C o 4 302, 58Tl A 45%, 72T oA 45240 cycles)Z 3}
Aok PCRZ 4 A7 F 0.002% ethidium bromideE 77}
gk 1.5% agarose geldll 100 Vel A 40%-7F A 7|95 F LAS
4,000& o]&dte] WI=E It B4 Al

SAXz|
EE AP 33 wEoR o] HA Ao RFUAE Y
e 2lar, A3 SAA e = SPSS10.0 (Evanston, IL, USA)

softwareE A&t oM, oA AFE FAHEA (analysis
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Table 1. Sequence of the primers used for RT-PCR

Gene Primer Sequence (5—3')
MITE Forward AGC GTG TAT TTIT CCC CAC AG
Reverse TAG CTC CTT AAT GCG GTC GT
TRP-1 Forward ACT TCA CTC AAG CCA ACT GC
i Reverse AGC TTC CCA TCA GAT GTIC GT
TRP. Forward GCT CCA AGT GGC TGT AGA CC
i Reverse AAT GCA GTG GCT TGG AAA TC
Tvrosinase Forward GAC GGT CAC TGC ACA CIT TG
y Reverse GCC ATG ACC AGG ATG AC
GAPDH Sense TGA AGG TCG GIG TGA ACG GAT TTG GC
Anti-sense CAT GTA GGC CAT GAG GTC CAC CAC
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o o
O
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Fig. 1. Inhibition rate of Angelica gigas Nakai. extract on
tyrosinase. Ml AG: A gigas Nakai. extracted with
ethanol. Results are means *+ SD of triplicate data.
(Significant as compared to control. *p<0.05, **p<0.01,
***p<0.001)

A3 Fig. 19 deR Aot

37 FE2=9] 45 1,000 ug/mlol A 70% o)/de] 4L
UEMI S-S 81 4 it o] Choi 58] XA}, 2l
A Ao A 2 4 36%, 33%, 15%2] A3 &S Yepdtes 4
o} vzl E, ofee, E4 f‘%“fﬂ tyrosinase A3l &4d<
=43 A3 29 259 2 FE2 1,000 pg/mlY) FE

d!

ol A 7tk 21.32%, 3.38%, 4.09% <) B4S YE ATt Bl
3t Jeon S[15]9 23} Hlw s} o A FEE ty-
1

Qo
M=
rosinase A3 &Ao] ¢S AT £ AT

Y

Wetob MZ(B16F10)2
AE AEES Qs 4 3 MTT assay> MTT A]2Fo]
AEWE FF Ho] v EZE2 0} succinate dehydrogen-
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Fig. 2. Cell viability of extract from Angelica gigas Nakai. on
melanoma cell (B16F10). After BI6F10 cells (1x10° cells)
were started in medium for 24 h the cells were treated
with 5, 10, 50, 100, 500 and 1,000 pg/ml of extracted
of A. gigas Nakai. for 24 h. Each value represents mean
+ SD of three individual experiments. (Significant as
compared to control. *p<0.05, **p<0.01, ***p<0.001)
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Fig. 3. MITF mRNA expression rate of extract from Angelica
gigas Nakai. on melanoma cell (B16F10). After B16F10
cells (5%10° cells) were started in serum free medium
for 1 h the cells were treated with 5, 25 and 50 ug/ml
of extract of A. gigas Nakai. for 24 h. Each values repre-
sents mean * SD of three individual experiments. (Signi-
ficant as compared to control. *p<0.05, **p<0.01, ***p<0.001)
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Fig. 4. TRP-1 mRNA expression rate of extract from Angelica
gigas Nakai. on melanoma cell (B16F10). After B16F10
cells (5¢10° cells) were started in serum free medium
for 1 h the cells were treated with 5, 25 and 50 pg/ml
of extract of A. grgas Nakai. for 24 h. Each values repre-
sents mean * SD of three individual experiments. (Signifi-
cant as compared to control. *p<0.05, **p<0.01, ***p<0.001)
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Fig. 5. TRP-2 mRNA expression rate of extract from Angelica
gigas Nakai. on melanoma cell (B16F10). After B16F10
cells (5x10° cells) were started in serum free medium
for 1 h the cells were treated with 5, 25 and 50 pg/ml
of extract of A gigas Nakai. for 24 h. Each values repre-
sents mean * SD of three individual experiments.
(Significant as compared to control. *p<0.05, **p<0.01,
#*p<0.001)

S dolr 7] Yste] Wbl A E(B16F10)9l 5, 25, 50 1
g/mlg MES FEHE A3 F 2447 Ho| PCROZ
mRNA 23 FS Z45to] Fig. 3~63 2o] Yepfi it ojw
Az oA Z2AAME I 2d F=9 2|7t A gle
house keeping geneQl GAPDHE positive controlZ A}-§-3}
At Fig. 3~691A4 B wke} o] F4] 255 5, 25,50
ng/mls w2 A S Bl6F10Fol A= MITF, TRP-1,
TRP-2, tyrosinase mRNA #&o] GH FE2ES A 3A &
& TRY Aastes AS A% 4 Aen. MITF, TRP-L,



1340 A 718k5] 2] 2013, Vol. 23. No. 11

B~ = & & . .

RelativemRNA levels

con nor S5 25 50 kojic
(+) () 50
concentration (ug/ml)

Fig. 6. Tyrosinase mRNA expression rate of extract from Angelicz
gigas Nakai. on melanoma cell (B16F10). After B16F10
cells (510 cells) were started in serum free medium for
1 h the cells were treated with 5, 25 and 50 ug/ml of
extract of A. gigas Nakai. for 24 h. Each values represents
mean £ SD of three individual experiments. (Significant
as compared to control. *p<0.05, **p<0.01, ***p<0.001)
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