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FAO T FE3IA 4 FE2EQ in vitro 7oA d4kst 3 2 B16F10 melanoma Al oA Webd A

AN &S H713tA . DPPHSF ABTS assay A8 & o] 83t 4itst aas S 45, sl 259
Azl FAo]l BEF B oEFHoE ZUslYTt =3 3E FEEL tyrosianse TAE AHIAlRoH,
B16F10 AlZolA UVBZ Z719 #4449t ¢ —MSHE #5538 dahd =3 A/ 7E 232 By dg
d AFA O FoJste FAxe] @) nXE JTS golrr] 93] RT-PCRE A% A3} 3| FEE

9]&l MITF, tyrosinase, TRP—22] @& o] ZrAa == AS &S 4= i) o3 Aol we) 3% FE2ELS
A 98 FAE AAEA o)E 0] B8 ALE AIRHY.

Abstract: Hyssopus officinalis is a herbaceous plant of the genus Hyssopus. Due to its properties as an antiseptic, cough
reliever and expectorant, it is commonly used as an aromatic herb and medicinal plant. This study was performed to
investigate the anti-oxidative and anti-melanogenic properties of Hyssopus officinalis extracts (HE) using in vitro assays
and cell culture systems. As a result, HE showed higher DPPH and ABTS radicals scavenging activity in a dose-depend-
ent manner. Also, HE inhibited the prodution of intracellular ROS and melanin contents in BI6F10 melanoma cell as
well as tyrosinase activity. We also found that HE inhibit mRNA expression of MITF, tyrosinase and TRP-2 gene. These
findings suggest that HE may be beneficial for preventing oxidative damage and melanogenesis of skin.

Keywords: antioxidant, anti-melanogenesis, B16F10, Hysspus officinalis, tyrosinase

LM B HA IR tigk A4dE Hs ST o
[3]. Bepde A RS AYstes Fa3 Ha=

HZ AFREL 2o o5 2R 53 7n) - F 2} dell o3t &8 w1 &g 4 (reactive oxygen spe-
27 e MaxH 3B} Tul DNASA 5 thop  cies, ROS)E A8t ¥5-5 HEshs T2 A
g AAH Bololl A A G ww gl =3 L AN 2F 5 95 ASel o3 A3 depd
e T EE o}2The-S 98 W 270 Z oA BEE ANAH oz T4 42 dABe ¥ AHi4-6].

F AR} (e-mail: parkkm@dsu.ac.kr)
call: 061)330-3273

195

gl mi J[H S EAstes "M E
(melanocyte) W9] @2} =F(melanosome)oll Al FA3E
o} "Wahd-e AA U tyrosineS 71 A E 3+ tyrosinase



illg

A

196 A - st

g4 93 3,4-dihydroxyphenylalanine (DOPA)E 7
%], DOPA quinone .= 4F3}=™, DOPA quinone®l 4]
AbE AFSNEE 2 4Nk 55 Fal A fE
2 (eumelanin) @ 2224 9o] | @ H 2l (pheomelanin)
< A} 7-16].

g "epd o) BofsteE AAEE tyrosinaseS}
tyrosinase ¥+ THM A QI tyrosinase related protein 1
(TRP-1), tyrosinase related protein 2 (TRP-2)7} && 4
dorm, Hepd Y F83g 24 QAR ¢zl
microphthalmia-associated transcription factor (MITF)&
tyrosinase, TRP-1, TRP-22] AALE ZZ5l= o2 &
A ATH17-22]. whebA] v &4 AT 7Rl Rlo
] MITF 39} o} 2} tyrosinase, TRP-1, TRP-2 53 2
< 840 B4 qAEH A5 783 12 H7PH
o= AAHI JATh23]. olHg Hrtol 8L o
tyrosinase A|A| thE=T .2 Bol ARE-E= kojic acid,
GHE, S| EEF =Y T e a3 A =
AE2 73 v ans 7]'113’— UATE ) 72p= g9l
XJ_._A-] J,]_ro:] p=c} HZ}%Q 7]% Jo 72 H]—d;ﬁ
TH24,25]. webA HAES o] 83 kst a3z <l
n A Aol #AjE A7t et

B AT A ARE-E Sls5(Hysspus officinalis)2 53}

AeE FEH Aol Er, IHdME vEx
ghal W= e s vleste] fl= Tl A
= ALl E3rt glom, 2Rl Hoju K A
A Ak F2 FEAR A= 8, s)E 5
= AHAE welE s T4 A9 Vs sk Ao
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2. M= 2 2

21, A2k 2 XH=
1,1-diphenyl-2-picrylhydrazyl (DPPH), 3-(4,5-dimethy
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Ithiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT),
mushroom tyrosinase, L-DOPA, @ -melanocyte stimulating
hormone ( @ -MSH), arbutin (Sigma, St. Louis, USA)®}| 4|

s,

M EZ wjoFoll 23k Dulbccos’s modified Eagle me-
dium (DMEM, Lonza, Basel Swiss, USA)ol A T3}
S, penicillin/streptomycin (GIBCO, California, USA)
3} fetal bovine serum (FBS, GIBCO, California, USA)°llA]

dsto] ARS8

22, Mex&
AZH 3|5 A EE blenderZ "} o}oq A=) 104}
oA FshE 70% FEFA P A SRFE A

7¥ete] FAFEI EFFES WY sl FE2 4

h &<t 80 CollA e TR o]FojHnt. zH2te]

FEE2 ALY ¥ 93, w5 F 52 dxs)

AR-8-3FI T

-

2.3, DPPH 2iC|Zt A7s =X

FE AEE 4% T 60 uLE F3t 02 mM
1,1-diphenyl- 2—picry1hydrazyl (DPPH) 240 uLS} 33}
Ak £33 & 9F 37 CollA 30 min ¥X]3F & micro-
plateZ 517 nmoll A FFE=Z =43 th Blanks= Al
g9 34 guE AFESFY A, control S Al E THAL A
9] 3% gujo] DPPH AleFS Ho] ARE3gom,
FAANZ T+ O = L-ascorbic acidE AHE3159Y. DPPH
gz 2ASY ASE g 22 ALk uet
AlXFsFA .

DPPH Z}HZ 478(%)
= [(control O.D-sample O.D)/ control O.D] x 100

2.4, ABTS 2iC|z

7 mM 2,2’-azino-bis (3-ethylbenzthiazolne-6-sulfonic
acid)®} 2.4 mM potassium persulfateE 1:12] H|EZ
Fotale] Ao o]—/\oﬂ/ﬂ 24 h E<F Wx ‘]g].oq
ABTS 2tZ-g FAAAZ 3 734 nmoll A S3= &
°] 0.70 (& 0.02)°] HA g2 348ttt 461%
8 240 uLol A2 60 uLE Fhske] Akeo] qhael A
10 min B9t WX F FHEE SHSA I o)

Z7 9 2= L-ascorbic acidE AHE-3F 3, ABTS &t
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ABTS 202 &AE(%)
= [(control O.D-sample O.D)/ control O.D] x 100

25. L-DOPA At} QxS &%

Tyrosinase - mushroom tyrosinase®} 7] <1
L-DOPAE AH&-3F1 T} 0.175 M sodium phosphate buf-
fer (pH 6.8) 0.5 mLell 10 mM L-DOPAE =<1 712 <}
02 mL< ¥l 3l 55 = 2o &58 01
mLe] &3l rnushroom tyrosinase (110 U/mL) 0.2

< 7V tE 1 % 25 CollA 2 min RES-AIA wHE
5 ZFo A4 DOPA chrome= 475 nmoﬂ/ﬂ =43}
ATt Tyrosinase A3&4- 3lF FE=°|v ¢
< A7V Ao -3 %— T HAEE e
WAt

2.6. MTT AssayE 0|2¢t ME=EMHN=H

220 B3t ME EAHE MTT (3-(4,5-dimethylth-
iazol-2-yl)-2,5-diphenyltetrazolium bromide) assay *3%'H-<
o] &3l AAISFATE 96-well platel] B16F10 A X5 &
F3) A 37 C, 5% CO, incubator®l] A 24 h vl %3} T}

1% 0.5% FBS7F 3HE viAI 2 wAlske] wi ke &
3% FEES FEUR 24 h 5 A3tk vl
o] B Al3Eol|l MTT A¢f-& %o formazan 3=
g4 A2 ¥ DMSO (dimethyl sulfoxide; Sigma, St.
Louis, USA)E Y1 §3A1A 570 nmol A S-3=E =

eEE

[O Orr‘

2.7. Reactive Oxygen Species (ROS) AHs =H

B16F10 A|ZE 24-well plateoll 4 x 10" cells/well =
B33 24 h HH“O}?&E} 3l FEES AEshy
24 h Hj¥$ = PBS (Lonza, Basel, Swiss)E il
UVBE 25 ml/em® A& 2 2AEIYTH ©]F ROS
A =S ZH3k7] 918 2°,7°-dichlorofluorescein diac-
etate (DCF-DA) 94 WS AL& o};’iﬂ B 2ol A
DCF-DAS FE% 10 ,uMi g g & 37 Tl 30
min &< ¥ AZl 3 &F3FAn| 7 (Olympus, Tokyo,
Japan) 2.2 A3 T

3k A Asa 197

Table 1. The Sequences of the Primers of the MITF, Tyrosinase,
TRP-2 and GAPDH

Gene Primer Sequence (5°3”)
MITF Forward AGC GTG TAT TTT CCC CAC AG
Reverse TAG CTC CTT AAT GCG GTC GT
. Forward GAC GGT CAC TGC ACA CTT TG
Tyrosinase
Reverse GCC ATG ACC AGG ATG AC

Forward GCT CCA AGT GGC TGT AGA CC
Reverse AAT GCA GTG GCT TGG AAA TC
Forward ACC ACA GTC CAT GCC ATA AC

GAPDH
Reverse TCC ACC ACC CTG TTG CTG TA

TRP-2

2.8. Melanin Mgt Xl =&

BI6F10 melanoma A|ZZE 6-well platec] 1 x 10
cellswell 2 5510 24 h &<k k3 & 3| 25
< 200 pgmLe] FEZ A2t 72 h B¢ v 33
o} wjkE N EZE PBSOE AAH3F FH 10% DMSO7}
Z3+¥ | N NaOH (Sigma, St. Louis, USA) &2 *]g]
3le] 80 CollA] 1 h &< ¥H-3-A1Z] & multi-plate reader
(BIOTEK, Vermont, USA)E ©|-8-3}o] 475 nmollA| &
BEE S5t Wahd e dA dE ke 4
§_ _‘or: 7b 1:]-\3117& oh:L l:H]E]_]/] ot_ 74]/\]-0].9&1:].

2.9. Reverse Transcription—Polymerase Chain Reaction
(RT—PCR)

oA Q1A MITF, tyrosinase, TRP-22] & o
U)X GeS dolR 7] 93 RT-PCRS A A5 T
Total RNAFZ-2 BI6F10 4|5 o} D-PBSE A&
3+ T} RNA prep kit (Intron, seongnam-si, Korea)E ©|
235} Th cDNA $AL 2 ~ 5 g2 RNAS} oligo dT,
5X buffer, dNTPs, 5X DTT, MMLV (Intron, seong-
Korea)& ©]83}] PCR machine (BIOER,
Hangzhou, China)®ll 4 25 C 5 min, 42 C 60 min, 70
C 15 min, 4 TE WHSAIZITH ¢cDNA 1 ~ 2 uLol
primer F (A)2} primer R (AS)S 1 % 4lo] A&
gt % PCR machines AH8-3t FH45 SE313AH
MITF, tyrosinase, TRP-29] E714 &L v 2o
(Table 1).

nam-si,

2.10. SAIXz2
BE A3 A= 33] ghEs o, Wit + £
HA*Kmean + S.D.)Z YERITE SAH H-2]43-8 SPSS

J. Soc. Cosmet. Sci. Korea, Vol. 42, No. 2, 2016



= ©
198 AN - ks - A
=HE-I HE-E
120
S 100 T B .
E
8
S oao
5
=
L
5
s
>
—
8
0

100 200
Concentration {ug/mL)

400

Figure 1. Effect of Hyssopus officinalis extracts (HE) on
B16F10 cell viability. BI6F10 melanoma cells were treated with
100 ~ 400 ug/mL of extracts for 24 h. Data are expressed as
the means + S.D. of three independent experiments. HE-W:
Hyssop-water extract, HE-E: Hyssop-ethanol extract
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Figure 2. HE effects on DPPH radical scavenging activity in
B16F10 cells. Data are expressed as the means + S.D. of three
independent experiments. ‘p < 0.05 “p < 0.01 compared with
the L-A: acid, HE-W:
Hyssop-water extract, HE-E: Hyssop-ethanol extract
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om, p <0.05¢ A5 FelAdol Aok HFsA-

=t

=

w

> il =1l
3.1, MTT AssayE 0|8t MEZ=H 549

o]/\ ==X

FZ28o0] BI6F10 AXol &= AZzZALe
MTT assay Al@R< o]&3st] Brisieh. 1 A3
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Figure 3. HE effects on ABTS radical scavenging activity in
BI16F10 cells. Data are expressed as the means + S.D. of three
p < 0.05 "p < 0.01 ™p < 0.001
L-A. L-A: L-Ascorbic acid, HE-W:
Hyssop-water extract, HE-E: Hyssop-ethanol extract

independent experiments.
compared with the

3.2, DPPH 2iC|Z As
35 FEES 100 ~ 400 pugml TEE A5l

free radical 24 5S 43 23 % o|EFH0 T &
28l ZAdo] woAlE As Y  A%len, &
FZEE 200, 400 pug/mL FEANME S d=T
2z0] aaks} 34

=]
G
] L-ascorbic acid®} -f-A}F3F

% tHFigure 2).

JS B
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3.3. ABTS ZiC|Z AHHs

ABTS radical 2715 SAHL 7|2A 0= 3lst=
Ao Fi o] FAFE SAs= Fatsks B4 W
Holt}, 3% FEES 50 ~ 200 ugmL FTEZ

3] ABTS radical 24 %S 3
7% T3 DPPH assay 9} AR SR8 & ©
o7 =y om, FAH FEE dF FEEI

Hl3] 2 &7 E4S YR ATHFigure 3).

3.4. L-DOPA At5t x|t

Mushroom tyrosinase®] #&l| A= tyrosinase 2745
Felo] 29 e Wsle] #qF O ZH tyrosinase2] 4
s, gkl AHE =4S < Ao T2hA mushroom ty-
rosinase S ©]-8-%F Al W tyrosinaseZAd A A7
< w A FREe] lojA #F83 B Hom 1A
Ha ok [20]. A A 3F FEES TR oEF
O = tyrosinased] &3S AsAIH oM, 53] FH
ZE 400 ug/mLol A= 85% ol/de] =
< YEATHFigure 4).
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Figure 4. HE effects on mushroom tyrosinase activity in
B16F10 cells. Data are expressed as the means + S.D. of three
independent experiments. Arb: arbutin, HE-W: Hyssop-water
extract, HE-E: Hyssop-ethanol extract

3.5. ROS A&

H-% 100ug/mL +UV H-W 200ug/mL +U¥

H-E 100ug/mL +UV

H-E 200ug/mL +Uv

Figure 5. HE effects on UVB-induced ROS generation in
B16F10 cells. Cells were treated with extracts for 24 h, and
then irradiated UVB 25 ml/em’. HE-W: Hyssop-water extract,
HE-E: Hyssop-ethanol extract

UVBel 93] F7t== ROSOl tigh 2752 &l
st7] 918l sl %%%a 23k B16F10 Al3Z°] UVB
£ 25 ml/em’ 2 ZA}3E & fluorescence microscopy S &
3l ROS &715& SAsAY. 5425, UVBE A
& A9 ZABHA] ¢F2 7ol Hls|] ROS AL S7HA
12 FAstgon, 3% A5 F2EL 2 ANE R
0111 SUA 4 FE=9] 44 UVBE =4
ROSE &% &2 02 A Z ThFigure 5).
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Figure 6. HE effects on of HE on melanin synthesis in
B16F10 melanoma cells. #p < 0.01 compared with untreated
'p < 0.05 p < 0.01 compared with the «-MSH.
Arb: arbutin, H-W: Hyssop-water extract, H-E: Hyssop-ethanol

control,

extract

3.6. Melanin MgtM XslilEo}

3l FEE %E‘r” el HA = FE&S FRIsh
7] &l ¢EEI 355 FEES 200 ugmLe] FER
235 o, %F/M«l A3
-MSHE 100 nM# A3ttt 71 23 o-MSHE A
23 & 208%= T3 7krrol nls) "elhde] Aol
280 AE STk, 8l FEET ¢iE o 2
ghd o] Fol== 74% #EE 5 YAk 53] 3
& 54 FE2ES A #+2 o-MSH A2+ vl
3t 170% A= Hehd S A=A dRE
Ho} A3 a7} HoldS &1 4= S ThFigure 6).
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3.7. MITF, Tyrosinase, TRP—2 mRNA &
sl F=Eo] Wahd Aol v o}h
de 2Hst=A Flsr] A8l A 5
&3 JHA FHEA @JHH]'—(RT-PCR)H Mo
mRNA g 439 [21]. 2 23, TRP-19] -5
ol &= W ol W37} gl th(data not shown). 3H4]
Tk tyrosinase= 3l55 FEE0 93] o-MSH A2 =E F
7he HEHEE 543 Asfstalen, MITFS} TRP-2

= AEENA Edo] AEE o= YEut
(Figure 7).
4. 2 E

B AFoM= E49 FAHORE FE53 55 F=2F
S 237} ALE351e] BI6F10 melanoma Al oA &H4ks)
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Figure 7. HE effects on melanogenesis-related mRNA expression
Arb: H-W:
Hyssop-water extract, H-E: Hyssop-ethanol extract
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