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Abstract — The objective of this study was to optimize the condition for induction and proliferation of callus from Rhus chin-
ensis Mill. and investigate the skin-brightening effect of Rhus chinensis callus (RCC). It was confirmed that the most proper
plant growth regulator (PGR) for callus induction is 1.0 mg/L of 2,4-dichlorophenoxyacetic acid (2,4-D). The most optimal con-
dition of PGR, medium and additives for callus proliferation were 2,4-D (1.0 mg/L), MS medium and citric acid, respectively.
Inhibitory activities of tyrosinase were higher at 50 and 100 pg/mL of RCC extracts (41.86 and 75.56%, respectively) than arb-
utin (27.32%). As the results of measuring melanin inhibition in B16F1 melanocyte and B16F10 melanoma cell, RCC extracts
increased its inhibitory activities concentration-dependently, and were found to have higher whitening effect than arbutin at a
concentration of 100 pg/mL. Therefore, it is suggested that RCC can be used as an effective material for skin-brightening cos-
metics.
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5= o 2 AR HehaA QIAE Bost AYst siAl AdE 739 71, =20, AWML, F5- =85 59 <
g 2 =8l 7S THIAL e o 8% A T Ao 28-S op7|d Wt ope} Wehd ArEde] =
shuoltt, I & 71AFoll= TR 0] A1 49l Ao s Az Apds wRgrs fatelr| e kY
A2hd (melanin) A 47F EAsk=d], o] Hebd #lE/e] olgft o-f & Wepdg oJAet] $lg A7 Bol 119
A a2 EA 2 HebeE (melanosome)ol| A 4 E T =32 1o, @A hydroquinone, kojic acid, arbutin, azelaic
A} F o] 5ol §49l tyrosinaser= tyrosine©] L-3,4- acid ¥ ascorbic acid 59| 2 Hahd WA AsA|So] A
dihydroxyl-L-phenylalanine(L-DOPA)Z, ©]*}4] dopaquinone TE o FF kg A g FAZ AShE
o= aststed #siH, HF AHEQ indole-56- W AREEL gl Aok o)9} ke BAIHER s
dihydroquinone®| ¥}= Hepdoltt, dapd a2 2ke] X, Pdstal a8l Hapd A AsiAl o] Fede] of
Ao E7C] (eytokine), 437421 A (growth factor) B T2 & FHo AE f AAdES g o= sk 3E fr e
o o3 A==, A =& Sl sl Fepde] = 3 SRS o83k HA Ao gk A7t Fol 113
g3 It
EY-(Rhus chinensis Mill. )= %L}—Dril}(Anacardiaceae)

*W A2 ZHE-mail) : davidkim@aloe.co.kr; i _
(Tel): +82-10-8164-4524 o] &ehe G AuFoR F=, T, RS X F

302



Vol. 51, No. 4, 2020

oprlotel] da] HExFTh'” o 2RE Flre] £7] gHAe
E9S sukel Arhg F7), 28 Als 4 oA
< A gak=t ARHZIE SHATE FHuHrelE gallic acid,
methyl gallate, orcinol 5= X33t T}t vleA 33h=,
coumarin, triterpenoids®} flavonoids 5¢] ThFet A &4
AL 72 om0l gt B ola) dat B4,
aatsl 24 2 AdE o] Aok wEA ekt =
gk HZolle HFUr 7HE] 75 A9 rdel tigk &5
o] gl wt ek

U Yol Qe RVHZ(Scheichtendalia chinensis)®] 71
Aste] o] Folxl WHS(FY)S Lufrtetal dF o, o
= AY, = ® st 2H8o] o] o]d, At 5o A
AAZ ARslTE " o]21gk QA= tannin YE A0
2 FHsEAIRE oFeFL9)7 e So) 7] wiitol] AAelA A
FHstAY Jbr Al E Bl QulAE SR F50]
Brlslthe HolA FFAe] Bergsitt.”

21222l Y (plant tissue culture)y> 21&2] Al 2 7]
< AF AL F Arlete 7P BHEARI WEo R,
A=A ZRE 71E, 24 2 MEE AE EElste] 71
Al GFte]l FEo] e MAIE o] &l Tt widTe
22 A2 (callus)e DA ES] JFo = {rletA ¢
3 7%5S 7H AEARE ABAIE 71ES BE A
Zolle AEXAYIES o8t Aol ¢35 7]
8 HALAE 7164 sHEE wofell &8sk A7t ol
FoR AL A, o1& o8 A9 54 cell line®] FA
2 BE F7)FQ Atpige R sk e dWA, A74] 5
Zqu)dzto) 7¥ssk Aol Ik dA) sl Bolol] 3l
ojA &9 A LAV EL AAE SEHI S
U oFe AEE71AE 27 A 2 S o],
53] QuiAERE fE FbE Ayl 39 d7e T
e v} ISl

2 AFe B Yol FAE euliRte] A Hylo=w
H FUH e 2E f= 2 AT A A 24
gystar, olgg 2004 Y FuUHT Aels &
o] 9w §3E SRl 93 HAoE Pt

\l_{m

me o

ME L e
AEME - 2 AFoA ARE uixle 5 it A
AW AR o)A FHo] 11~15d AFE Bt g
ol B eufrte] 2AHHS AF sl AMESIGITE ®
3 AH 2~ FEg HxE MSHIX P2 7)®o 7 Fglon
2 9] wjx]o} Aol AREE EZS 5 Sigma-Aldrich(St.
Louis, MO, USA)°IA Fruljste] ARS-31SI T
QUIXIZRE A RE - AHAE FE57] Yal 7+
27} 2bAs] AAR eHjAF ZAEALS 70% ekl 30 sec

303
AT F 2%(w/v) NaOClolH 2Zd#He] FHS 15 min
etetal R 33 AlFsIgITh o] At izt
ZAEAE 5%5 mm 712 HAe F 30.0 g/l sucrose?}t
2.3 gL gelrites 2|3k MSHiA| ] X]/FaI3iTt. ofwf 2]
£ AEA7E Al e viA s G g1 9
&) 2,4-dichlorophenoxyacetic acid(2,4-D) & A}&, 24-D
2 1-naphthaleneacetic acidINAA) &8 T+ 24-D, NAA
6-benzyl adenin(BA) 822 o] H7ISIAH HiA|
pH 5.8% ZA3IRNIL 121°CoIA 25 min ALY 2 Hat
5 petri dishol] 253t AR-3IATE. petri dish & %2 2
He I AFsIaL 47 & s 9 Aes f=sS
s
Al MEZTHEN, 81X 7 ¥ HiX] L II=S0f WE
A BA] - AE LA ez S22 viR= 9
S ol z] Qe MSHRRION 30.0 g/Le] sucrose?} 2.3 g/
L9] gelriteS A7lela A1 A=A 2,4-D, NAA, BA,
kineting 8- B E-8-8lo] uix|ol] H7lste] ARg-sktt.
A 2= petri dish T 1% X8t G271 vt odlA
33 W FEE F- friable W =g, B AF 2 2
HES sk
A F2lel At wix & MAgstr] sl wiAl SR
€ MS, WPM, B5 = SH 7|2 & w3t} AR5}
k0 2 % RE iR 1.0 mg/Lel 2,4-D, 30.0 g/Lo]
sucrose H 2.3 g/L9] gelriteE H7}stith 2 el 2= petri
dish & 571 22438193l 35 733} § friable A2~ 1=
&, 2= A&, 2AHES B
HiZ] W el whE Zelxe] 248 glshr] g
2% o7 ujx]of] A|ZELH(citric acid), @R~ 2H 2 Hascorbic
acid), 7HA1Q1 7Hr-3ll & (casein hydrolysate) 3 ©]x=A] &
(inositolye Z}2t 1.0 g/L 128kt old A= 1.0 mg/L
9] 2,4-D, 30.0 g/L°] sucrose$} 2.3 g/Le] gelrite”} 3 71
MS A S AF&-S3ATE B2 petri dish B 5704 2%
SR QhlSF 7ol 357k viYF 5 friable A= =
&, AY2 A g, 2HEeS A
A FEUR FF - A2 FaAE 752 2
25 %k & Ay B2 500 g2 112 70%(v/v) HlEr
<5 SR slo] A2oA 24 hr F 33] FESIUTE L &
oA @ FHEAZ FEELS FHRT AT F Wkn-
hexane), I 2OAEI©] E (ethyl acetate) & F-EF2-(n-butanol)
wgete] 7+ o H BEEE AT 28 7t 7
= T AEoMHEolE £29=S 85°ColM 24 hr & &4
71Z(FD8512, ilShinBioBase, Dongduchoen, Korea)dto] £
Aol ARt
Tyrosinase M| &4 — 53 A2 FE2E9 vig
H= ZRIF7] 23l tyrosinase A €4 A4S 21853
T} zkzke] A& 15 uLE 96-well plateol] 3718+,

e wa
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50mM 914+ ¢+ (pH 6.5) 150 uL 2 1.5 mMe] L-E]=
Al gl 25 uLE B33 t). 2 &, tyrosinase 10 pLE 3
7¥8ted 37°CollA 20 min REEAIZ] ol 490 nmol|A] &3
TE 248, AdE =938 (dopachrome)2] 2 ¥
7}t tyrosinasedl] gk Aall&S S48t Tyrosinase
A7 B ARE HUHA] e ] F¥EE 4
o 2 g7 2ask AR FEQ IC,, A= o
ERA ST

MZ =4 "ot - 7= F2E0] BI6F1 EekeAlo|E
2 BI6F10 SAF Al 7424 wixle 5445 g}1sh] <
Sk A0 2 3-(4.5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoli-
um bromide(MTT) assayS AA 3+ TH 96-well platedl],
10% Fetal bovine serum(FBS)7} % 7}¥ Dulbecco’s
Modified Eagle’s Medium(DMEM) vj <]l 8]X 3l A2 5
1x10° cells/well 2 £5=51] 24 hr 725+ 5 7} wellol] 2
Aol 53 AL FEES AHT FEE FA st A
gsted 24 hr &<t wiFastATh 24 hr - viX|E A AL
7+ well & 2.5 mg/mLe] MTT &<o] Shf-E A|xu)ek u)
2] 200 uLE 2ol 2 hr B<F 37°C] CO, ¥i71o1A vk
SHATE. o] F uiA]E A AL dimethyl sulfoxide(DMSO)
£ 100 L 232 5 min X &S] Ax2E &aA17 &
565 nmol|A 28 ZsI3iTt

B16F1 W2 AO|EE 0|88 Wt &M sl & -
Az W Bepd A T depd 9 oA 4 A4
Lotan®] HMH-2 Hdsto] 248k th* ATCC(American
Type Culture Collection, VA, USA)OA] ol &k ml-9-2 §-
@ ME BI6F1 BEEcAlO|ES 6-well platedl] 2x10° cells/
well 22 HET T A4S AU B 52 AR
£ A5l 72 hr B¢ 37°C, 5% CO, viF71oA viekst
ATh I T HEE trypsin-EDTAR £2]3F & A Z5E =
8kl 5 min YT sle] Bt AE =S | mL
A3} ¢35 A (50 mM sodium phosphate, pH 6.8, 1% triton
X-100, 2 mM phenyl methane sulphonyl fluoride)°ll &35}
Atk ©1F 3000 rpmellA 10 min LAEE] dlo] AL pellet
o] IN NaOH(10% DMSO ¥3hZ 7} §& =% Wepd

Table I. Effects of plant growth regulators on callus induction

Kor. J. Pharmacogn.

£ BallakaL 405 nmollA Hehd o] FEEE SAg5e] A
Fo] dapd A A& (%) T8t

B16F10 SMF MZE 0|88 W2t oz — e~
FEE°| "WehdM A5 35 2 #(o-melanocyte stimulating
hormone, o-MSH)el| ¢J3] =% Aahd A4 m]Xe 4
P2 BI6GF10 AIEE ©]&3to] £418131.2™, Hosoi 52l
HRRS- Zgsled 88l B16F10 3445 Al (B16F10
melanoma cell)= 10% FBS, 1% penicillin ¥ streptomycin
o] ]2]¥l DMEM Hix|E ©]&3t] 37°C, 5% CO, ¥i%7]
of| A} wFatATh A& 100 mm B FAJNA] 1x10 cells/
mLEZ W] gE BI6FI0 S F MEE 10mM 52 o-
MSH=Z A2t 3L, ZE=HFE 4 hr ol A= FE2=5
Ae|ate. Aol F2E A2 24 hr $o BI6F10 54
% A|3E+= Dulbecco’s phosphate-buffered saline® 2 23] 4=
M T A &J7]el] 1 mLe] lysis buffer(0.1 M sodium
phosphate buffer pH 6.8, 1%(v/v) triton X-100)5 %715}
4°ColA 30 min WH-3-AIZ1 F 13,000 rppmollA] 10 min 4]
a8l AH592 bicinchoninic acid(BCA) THla 4 =hH
o2 AeFslry. FHES 1 N9 NaOH €9 1 mLe
7FeE - 90°ColA 1hr WH-EAI7] 3L Sl ol Bt 34
g F 475 mmellM FFEE S4ste] debd PS4
=slelh.

SAHXME| -7t A8 7Fe] 2polE HlaLsl] sl SAIXE
£ et BE AR disiMes 33 vk s X

gainon 7+ A= B AR YERIIT &
Al F29-& SPSS(IBM SPSS Statistics, NY USA)S A}-&-3}

$131 95% o154 D Duncan)e] LAA THE
EREEEEE R REEEE DR NET

Z1n} gl nE

oA O Cheh AlE METEN de - Ay~
o thek A& AFEA e 93 E4 A= Table 9]
YeR ). iAo AEe Aes 28 BT 24-D,
NAA, BA &8 2]o|A] Z}Z} 100.00%, 96.91%°.2 7H

of A

Plant growth regulators (mg/L)

Survival rate (%)

Callus inductivity (%)

2,4-D* NAA** BA*#*
1 0 0 89.31 + 2.51° 51.53 £ 9.72°
0.5 0.5 0.5 65.26 + 4.53° 2739 + 521°
0.5 0.5 0.1 100.00 + 0.00° 9691 + 3.17°

Data represent the meant+S.D. with three separate experiments. Values with different alphabetical letters are significantly different

at p < 0.05 (ANOVA with post-hoc by Duncan test).
*2,4-Dichlorophenoxyacetic acid
**1-Naphthaleneacetic acid

***6-Benzyl adenine
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=9kl B3 2.4-D, NAA, BA £848]¢ 457 fEd
A 2~o] Bul7} 71¢ ok, 28y 2,4-D T8 x2e} 2,4-
D, BA & #2l9] Aol Al f=80] 27t 51.53%,
27.39%%Z 2,4-D, NAA, BA & Azlol| vl W& e 1
o e feo E&H ol ottt wEhA Ay f=
ol 7k A3el A& A A2l AL 2,4-D, NAA,
BA E8A2]Ql Zo= gl

A SAof gt A2 MEXEA|, viX| S7F L oY
X L #7tE HEF - A 20 tish A& AgREA
o] J&F #4 A3= Table ol YeERAITE WA 212 A
AZAAS H7 A &8 R E friable A
T80 0%, A= XS] 0.52cm, 28| ZHHE |
31.25%= 7FE £A] X5 A EE Bk vHH, NAA,
BA 2 kinetin 2] §1°] 1.0 mg/Le] 2,4-D %t A3 A
M E friable A2l FE80] 52.73%E 7P Eol-&
stgo] 58S & UATh T, W29 A Fo
2.18 cm F-3|7} FA] F71SH AFENAAL AHEL 721%= A
gt FollA 7P Eekth 2 9)9] AE|tellA= friable 2

Y2 FEg&3 Al AFo| FAY AWEo] =2

< Ho] AR 2 FEE Bt mEpA Ak F2
of 71 Ags A8 AAzAA 2 2AL 1.0 mg/Le]
24-D &= A3 Aow el 5= g}

HIR] F5ol w2 A2 2] A3 Table Mo YERY
ATt MS HiR| oM = friable ZEA FES 2 AHA A
Ft 7.89% 2 221 em2 A2)E wix] FollM 7 =
BAT Z2HES 11.00%% 7P wol A2 vk
2 Ajst 202 ALEE AT vEE, WPM HiA] €]
2 229] ] Eo] 0.32cmE 74 Wk BS wjA] 2]
HE0] 61.16%=2 Hlwt FolA 7P =of A
o= AgalA] ke Ao 7 ALEET). EEF SH A
friable 7222~ F=80] 0%=Z YER} 2gekA] ettt
HiA] W] H7bEol whE A S A= Table VO
YeR At} Citric acid 2] 27l A friable A2~ F 58
92 AH2 2R Fo] 242 37.98% L 2.57 emE 7Y =4O
H &S 5.12%=E 7P Sol el g 71 A
3k Ao = ALEEAT}. Ascorbic acid A 2)T-S friable 22
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Table II. Effects of plant growth regulators on callus proliferation

Plant growth regulators (mg/L)

Friable callus inductivity

Callus diameter Browning rate

2,4-D* NAA** BA*#* Kinetin (%) (cm) (%)
0 0 0 0 0.00 + 0.00° 0.52 + 0.17° 31.25 + 17.09"
1.0 0 0 0 52.73 + 5.46" 2.18 + 0.23° 721 + 228
2.0 0 0 0 292 + 2.17% 0.97 + 0.02° 15.76 + 3.12
1.0 0 0.1 0 26.03 = 12.19° 0.53 + 0.03° 8.93 + 1.65%
1.0 0 0.1 341 + 3.63% 0.92 + 0.03™ 1225 + 5.17°
0 1.0 0 025 + 1.39° 0.92 + 0.03% 9.28 + 3.29°
0 2.0 0 0 0.34 + 137° 0.97 + 0.03° 1322 + 4.32°
0 2.0 0.1 0 28.54 + 11.63° 0.82 + 0.03° 15.72 + 5.20%
0 2.0 0 0.1 1523 + 3.18™ 0.71 + 0.05° 9.57 + 10.29°
0 0.5 0.1 0 13.56 + 5.78° 0.72 + 0.03 12.89 + 9.28°
0 0.5 0 0.1 6.74 + 3.53° 0.72 + 0.03° 28.17 + 7.16°

Data represent the meant+S.D. with three separate experiments. Values with different alphabetical letters are significantly different

at p < 0.05 (ANOVA with post-hoc by Duncan test).
*2,4-Dichlorophenoxyacetic acid
**1-Naphthaleneacetic acid

***6-Benzyl adenine

Table III. Effect of medium on callus proliferation

Medium Friable callus inductivity (%)

Callus diameter (cm)

Browning rate (%)

MS 7.89 + 3.37°
WPM 7.12 £ 2.10°
BS 753 + 2.18°
SH 0

221 + 0.03° 11.00 + 3.23°
0.32 + 0.02° 33.20 + 6.75°
1.16 + 0.04° 61.16 + 12.31°
1.15 = 0.03° 31.07 + 3.72°

Data represent the meantS.D. with three separate experiments. Values with different alphabetical letters are significantly different

at p < 0.05 (ANOVA with post-hoc by Duncan test).
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Table IV. Effects of additives on callus proliferation

Kor. J. Pharmacogn.

Additives Friable callus inductivity (%) Callus diameter (cm) Browning rate (%)
Citric acid 37.98 + 12.56° 2.57 + 0.03° 512 + 2.31°
Inositol 757 + 2.58° 1.18 + 0.02° 3226 + 3.31°
Ascorbic acid 14.69 + 5.27° 1.06 + 0.02° 1923 + 4.29°
Casein hydrolysate 339 + 2.75¢ 0.85 + 0.02° 38.16 + 15.32%

Data represent the meantS.D. with three separate experiments.
at p < 0.05 (ANOVA with post-hoc by Duncan test).

2 fEg, Aes AE 2 2¥Eo] 247} 14.69%, 1.18 cm
2 19.23%% citric acid 2]+ Tho & el F2o &
33Tt InositolZ 7HAIQ] 7HEalE Al AW g0l
717t 32.26%, 38.16%% el F2ole A8k B3drh.

AEHoZ F2Ad 7P A AE 2L AE AR
ZA| 2,4-D 1.0 mg/Lo} H7HE citric acid 1.0 g/LE 7t
MS HiA|Q] Ao FRIFIAL o] Z7dof gigo] uljggt A
H2E FAAER ALl T AFS st

Tyrosinase M| &M — Tyrosinase:= Wehd 2147} &
A== Aslkg 9 5 melanogenesis®] S A TAQ]
Z71kgo) Foshs 22AE FolA tyrosineS 7|AE o]
gah= e 3 G20tk Tyrosine tyrosinaseol] ©)a}
o] L-DOPAZ, L-DOPA+= dopaquinone® 2 AFs}=lo] %3
Ao 2= Fol o5 Waphdo] AAE T WA tyrosinase
o] &4 A= I ol o dehd S a4
2 ANG 7 7] Wl 83 55 ATHOE AR
I ok’ B Ao Ays FEEe] Wahd 34
A L e g5 81317 2130 tyrosinase A3l L3
A e 2es Wahd 34 AE T3 o
ujl g3t e AR deA e B F I arbutin
< o] 8319, A= Fig 19 YeRITE 2 A3 10,
50 2 100 pg/mLoll A ZHzk 20.09, 41.86 2 75.56%, 50
2 100 pyg/mL F=2] FEE-S arbutin(27.32%)=T} 9575k
tyrosinase A3l A4S HYT) o)E Bl A FEES
50 pg/mL o)3e] FEClA 712 I w9} FAFSHA
L} 72 o]/d€] tyrosinase A3l S 7= Zlo] FRIEA
o} An 59 A= BT 719 tyrosinase A5l &
AL #8990 2 43, 1.0mgmL T2 B F28
9 oEhE FEEA 27 22.30 2 23.30%2] tyrosinase
Al 4 BT vhHel B o] FUpE A FEE
°] 100 pg/mL F=oNA 75.56%2] Al B44L 7tk 4
oA FUF A e At B E7)0l BlE) =2 i
i g5 7= 0 ® ARREHITH

B16F1 HEHcAO|EE 0|38 Wl & Kol &4 -
A= FEEO] AlXd =EHAS o Axe vlA= &

Ae Felslr] Ysle] MTT assayS F3ll B16F1 EEhcAl

o]
=
Kol
=
A=)
2

Values with different alphabetical letters are significantly different

100 1

80 1

* %k

60 1

* %k
40

% ¥

i .
0 4 . ; ;

50 100

Arbutin 10

Tyrosinase inhibitory activity (%)

Concentration of RCC (pug/mL)

Fig. 1. Tyrosinase inhibitory activity of Rhus chinensis callus
(RCC) extract. The values of IC50 represent the concentration
(ng/mL) required for 50% decrease of tyrosinase activity. Arb-
utin was used as a positive control. Data represent the
meantS.D. with three separate experiments. Differences
between groups were statistically analyzed by ANOVA with
post-hoc by Duncan test. **p<0.05 compared to arbutin-treated

group.

olEd] et AE 54& H7IslArhFig. 2(a). Ael2 5
ZE9] 10, 50, 100 pg/mL F=0142] cell viability'= 2}
99.10, 98.56 & 98.01%= A5E H7ISHA] &2 txate]
cell viability(100%)e} fr2] 21 zto]& Ho|A] et} o]
2 Ea Ars FZEL BlI6F1 WebeAo|Ed] AlXE 54
< HolX| e o= IRIFUTE Bl6F1 WA EE
o] g3t Mej2s FEEo| dehd A A &4 B A
Fig. 2(b)ell YAt 202 ARE-3H 10 pg/mL
=9 arbutin®] Wehd 3 Al 42 32.01%A0H,
FAIEZ 10, 50, 100 pg/mL FE2 2)319S wle] 24
7F7} 10.13, 19.24, 32.92%% VFERgTh whEbd] A
B2 sk oEFo® depd A A3 E4e] St
= %S B9o9M 100 pgml F=2 A PS o
arbutins} fFARSH 48 7 & Zo2 FRIFHITH
B16F10 SMZ MEZS 0|88 Hatd MMZ - MSH=
pro-opiomelanocortin®] A2 F2 ¥ SEA oA AJAI =

L~

off rr

N

O e rlo J
o
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Fig. 2. Effects of Rhus chinensis callus (RCC) extract in
B16F1 melanocyte. (a) Cell viability decided by MTT assay
(b) Inhibition of melanin synthesis. Data represent the
mean+S.D. with three separate experiments. Differences
between groups were statistically analyzed by ANOVA with
post-hoc by Duncan test. **p<0.05 compared to arbutin-treated

group.

U I5E 23 A o2 FReME AdEE Aem
dA dom, 53] gRor = 2P A e} WA
E oA *M%E‘r. elF FAe] ®ye] AAFYHAE
(keratinocyte)S AF=3PH o-MSH7} WEE3L o] & ke
Ao EZ AFsto] Webd AP S0 net
A B16F10 3% A %ol a-MSHE *]2]3}3S wje] We}
W 34 Asl G4 B4e Fa) A FEE I
A4S et B3, Ay FEE0] Ax =&
As W A= mA = 54S SRIs] f18te] MTT assay

£ 53l B16F10 344 Aol tigh A2 542 H718I3d
ThFig. 3(a). AEE H71ekA] 28 thzwt9] cell viability
£ 100% 7102 TS vl Ay FEE9] 10, 50, 100
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Fig. 3. Effects of Rhus chinensis callus (RCC) extract in
B16F10 melanoma cell (a) Cell viability decided by MTT
assay (b) Melanin content synthesized by inducing with a-
melanocyte stimulating hormone (a-MSH). Control group was
treated nothing; o-MSH group was treated 10 nM of a-MSH
only; Arbutin group was treated 10 nM of a-MSH with 10
mg/mL of arbutin; 10, 50, and 100 groups were treated 10 nM
of a-MSH with 10, 50, and 100 pg/mL of RCC extract,
respectively. Data represent the meantS.D. with three sepa-
rate experiments. Differences between groups were statistically
analyzed by ANOVA with post-hoc by Duncan test. ** p<
0.05 compared to arbutin-treated group.

99% -olrE=oll A 50 2 100 pg/mLAAE 95% H-olaE

oA Zpo)7t Qo] A2 FEELS BIGF10 SAF xﬂioﬂ
oF7ke] EAS 7R E o g #eldtt. BI6F10 SAF
Ao a-MSHE #|gjate] dahd §H4 A, ?
& FEES ATt & depd A E st
Fig. 3(b)oll JERIRATE oFF- AR A2eHA] e tEe
100% 7122 FAUS ] o-MSHE ©5202 AZ|e AJg
ol Wahd ke 122.07%% ol His) ko] 57}
siict. Wkl a-MSH A 2j2t 3] ko2 10 pg/mL
9] arbuting A2 L 96.51%= Wahd A ol

o
o=
Zro
=



308

Aasigom AlEE
ANME= ZH2F 11033, 82.74, 77.21%2] HWapd A =S
EfiiTh. o] A2 R AY: FEES 10 ugml &
(11.74%)2 AT Aol ofzhe] Wehd e Xioﬁfﬂ
4 JAT 50 2 100 pg/mL F5(39.33, 44.86%)= A2
739 arbutin(25.56%)H .t} Feldo g =& wWahd A A
3 e e Ao 01 = Utk Kim 572 B
;oﬂ w2, BI16F10 Al 3ol 400 nMe] o-MSHZ xmd
< 5ug/mL =2 AHolAEHolE 1YES AT 73
Aahd 3 Aslgol oF 9%olUTt & A Ao} HbL
3 ®™ 400 nM2] 254121 10 mM2e] o-MSHE A 23S
[q] 10 ug/mu 7113/\ %o] <33 12%_/] uﬂ{ﬂ,q 61-/\—1 ;q
&S Blonz Uit onxirc) Ay X FEFo] X
sk I ) g8 7RE Blo = ERIE 4 Sl

10, 50, 100 pg/mLE 2] 3k A+
2y Ur

2 =

?i:rmﬂ"ib HU AEAE fE 9 ST ST
st 2AL sl o]gis A AAPE Ay
=9 -‘4—‘?— e g3 glsiitt. el °E°ﬂ 7}
PAR=
<

% iz

e o

F A3kt 218 AAEREAAE 1.0 mg/le] 2,4-Do|Ylen f
Ao £33 2ol 7P Z—E?} e x4
, WA S5, WA W A HE 2e 2 2,4-D(1.0 mg/
L), MS W= & citric acid?] RS =E Q"LE] Atk T
tyrosinase A3l 4 FA1 A3} 50 2 100 pg/mLAlA ZHz)
41.86 2 75.56%, thZ79] arbutin(27. 32%)1-1E} mo &
A& 2t} B16F1 EEheAlo]E 2 B16F10 SAE A3
oMl Waphd 4 A &4 A4S Fal I e a3t
= 2IG A}, BHE FEES L SHoE A &
Aol F71sIHeH 100 ug/mL FrolA thERF2l arbutink.
o =2 v 39S e e ERlEUTh

olglgt AANEHY 7% 7]*‘3‘3 Aa5ol gk Ak
71%¢] 282 Hr} G&F o3 aARl A Al &

£ 93 A87FsdS AAEIT 53, HUHE _‘?_HHX
< AR e ® AFH B ket ofEwel 2
<= Wl 2 Aol e 7T g Sl S8 EH‘“*—O—
2 gu7t 7hssiths oM fJolE 22 o Ak wet
A 2 AT A LAY Fu BT 7lsA S &
ofo] T23 71ZAER &84 Ao AFHY %
F& AFE B At Qe QHiAIERE f
22 7o) Ae)gAds BlaLste] Quljat = 72”313394
A& 8s] she Zlo] o o7 AleHTh

2 H oo e
it} _I_IN.I

03l m“:‘: o H

A A

re
i
Pl

o] A7 20189 I=AAA7IENTLe] AL

Kor. J. Pharmacogn.

° 2 717 ALAR @A S N0001395)2 20208 =

T oA 7] 45

o Aoz 718 ALY (FAHE:

$2953529)S Wro} S w9l &L

10.

11.

12.

13.

14.

[ =]
oIEE

o

. Bell, A. A. and Wheeler, M. H. (1986) Biosynthesis and

functions of fungal melanins. Annu. Rev. Phytopathol. 24:
411-451.

. Chen, J. S., Wei, C. 1. and Marshall, M. R. (1991) Inhibition

mechanism of kojic acid on polyphenol oxidase. J. Agric.
Food Chem. 39: 1897-1901.

. Lerner, A. B. and Fitzpatrick, T. B. (1950) Biochemistry of

melanin formation. Physiol. Rev. 30: 91-126.

. Iwata, M., Corn, T., Iwata, S., Everett, M. A. and Fuller, B.

B. (1990) The relationship between tyrosinase activity and
skin color in human foreskins. J. Invest. Dermatol. 95: 9-15.

. Hwang, S. W.,, Nam, S. H., Lee, J., Kwon, H.S., Lee, K.D.,

Park, K. H. and Yang, M. S. (2005) Comparison of tyrosinase
inhibitory effect of the natural antioxidants from Cedrela sin-
ensis. Agric. Chem. Biotechnol. 48: 144-147.

. Kwak, J. H., Kim, Y. H., Chang, H. R., Park, C. W. and Han,

Y. H. (2004) Inhibitory effect of gardenia fruit extracts on
tyrosinase activity and melanogenesis. KSBB Journal. 19:
437-440.

. Ahn, J. H. and Min, Y. H. (2014) Inhibitory effects of apricot

seed essential oil on melanogenesis. A/BC. 12: 677-683.

. Maeda, K. A. and Fukuda, M. (1991) In vitro effectiveness of

several whitening cosmetic components in human melano-
cytes. J. Soc. Cosmet. Chem. 42: 361-368.

. Cho, Y.J., An, B.J. and Kim, J. H. (2011) Application of iso-

lated tyrosinase inhibitory compounds from persimmon
leaves. J. Life Sci. 21: 976-984.

Lee, I. S., Oh, S. R., Ahn, K. S. and Lee, H. K. (2001) Semi-
alactone, isofouquierone peroxide and fouquierone, three new
dammarane triterpenes from Rhus javanica. Chem. Pharm.
Bull. 49: 1024-1026.

Wang, R. R., Gu, Q., Wang, Y. H., Zhang, X. M., Yang, L.
M., Zhou, J., Chen, J. J. and Zheng, Y. T. (2008) Anti-HIV-
1 activities of compounds isolated from the medicinal plant
Rhus chinensis. J. Ethnopharmacol. 117: 249-256.

Oh, J. Y., Choi, U., Kim, Y. S. and Shin, D. H. (2003) Iso-
lation and identification of antioxidative components from
bark of Rhus javanica Linne. Korean J. Food Sci. Technol.
35: 726-732.

Chung, S. C., Hwang, B. Y., Oh, G. J.,, Kang, S. J., Kim, M.
J., Choi, W. H., Lee, K. S. and Ro, J. S. (1999) Chemical
Components from the stem bark of Rhus javanica L. Korean
J. Pharmacogn. 30: 295-300.

Kim, S. H., Park, H. H., Lee, S. Y., Jun, C. D., Choi, B. J.,
Kim, S. Y., Kim, S. H., Kim, D.K., Park, J. S. and Chae, B.



Vol. 51, No. 4, 2020

1.

16.

17.

18.

19.

20.

21.

22.

23.

24.

S. (2005) The anti-anaphylactic effect of the gall of Rhus
Javanica is mediated through inhibition of histamine release
and inflammatory cytokine secretion. Int. Immunopharmacol.
5: 1820-1829.

Lin, C. N., Chen, H. L. and Yen, M. H. (2008) Flavonoids
with DNA strand-scission activity from Rhus javanica var.
roxburghiana. Fitoterapia. 79: 32-36.

Chun, C. S., Kim, J. H., Lim, H., Sohn, H. Y., Son, K. H,,
Kim, Y. K., Kim, J. S. and Kwon, C. S. (2004) Antioxidative
effect of Rhus javanica Linne extract against hydrogen per-
oxide or menadione induced oxidative stress and DNA dam-
age in HepG 2 cells. Prev Nutr Food Sci. 9: 150-155.
An, D. S, Seo, S. J., Kim, N. W. and Lee, Y. S. (2017) Anti-
aging and anti-inflammatory activity of Rhus javanica
branches extracts. J. Invest. Cosmetol. 13: 103-111.

Lee, Y. (1996) A colored book of the Korean plants. Kyo-
Hak Pub, Seoul, Korea.

Yoo, S. J. (1972) Domestic resources of oriental drugs.
Korean J. Pharmacogn. 3: 165-168.

Oh, S. T, Jung, H. S., Cho, M. J., Song, M. Y., Moh, S. H.
and Seo, H. H. (2014) Effect of Artemisia annua Linne callus
induced by plant cell culture technology on wound healing. J
Korea Acad Industr Coop Soc. 15: 5628-5636.

Lee, N. N., Choi, Y. E. and Moon, H. K. (2015) Somatic
embryo induction and plant regeneration from cold-stored
embryogenic callus of K. septemlobus. J Plant Biotech. 42:
388-395.

Chenshu, A., Wang, X., Yuan, X., Zhao, B. and Wang, Y.
(2003) Optimization of cryopreservation of Artemisia annua
L. callus. Biotechnol. Lett. 25: 35-38.

Murashige, T. and Skoog, F. (1962) A revised medium for
rapid growth and bio assays with tobacco tissue cultures.
Physiol. Plant. 15: 473-497.

Schenk, R. U. and Hildebrandt, A. (1972) Medium and tech-
niques for induction and growth of monocotyledonous and
dicotyledonous plant cell cultures. Can J Bot. 50: 199-204.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

309

Gamborg, O. L. C., Miller, R. A. and Ojima, K. (1968) Nutri-
ent requirements of suspension cultures of soybean root cells.
Exp. Cell Res. 50: 151-158.

Lloyd, G and McCown, B. (1980) Commercially-feasible
micropropagation of mountain laurel, Kalmia latifolia, by use
of shoot-tip culture. Proc. Intl. Plant Prop. Soc. 30: 421-427.
Pomerantz, S. H. (1966) The tyrosine hydroxylase activity of
mammalian tyrosinase. J. Biol. Chem. 241: 161-168.
Mosmann, T. (1983) Rapid colorimetric assay for cellular
growth and survival: application to proliferation and cyto-
toxicity assays. J. Immunol. Methods. 65: 55-63.

Lotan, R. and Lotan, D. (1980) Stimulation of melanogenesis
in a human melanoma cell line by retinoids. Cancer Res. 40:
3345-3350.

Hosoi, J., Abe, E., Suda, T. and Kuroki, T. (1985) Regulation
of melanin synthesis of B16 mouse melanoma cells by la,
25-dihydroxyvitamin D3 and retinoic acid. Cancer Res. 45:
1474-1478.

Jimenez-Cervantes, C., Solano, F., Kobayashi, T., Urabe, K.,
Hearing, V. J., Lozano, J. A. and Garcia-Borron, J. C. (1994)
A new enzymatic function in the melanogenic pathway. The
5, 6-dihydroxyindole-2-carboxylic acid oxidase activity of
tyrosinase-related protein-1 (TRP1). J Biol. Chem. 269:
17993-18000.

Prota, G (1980) Recent advances in the chemistry of mela-
nogenesis in mammals. J. Invest. Dermatol. 75: 122-127.
De Leeuw, S. M., Smit, N. P, Van Veldhoven, M., Pennings,
E. M., Pavel, S., Simons, J. W. and Schothorst, A. A. (2001)
Melanin content of cultured human melanocytes and UV-
induced cytotoxicity. J. Photochem. Photobiol. 61: 106-113.
Kim, K. Y, Lee, S. J., Bak, E. Y., Jang, G S. and Hwang, W.
G. (2009) Effects of Galla rhois extracts and fractions on anti-
oxidative acitivity and inhibition of melanin synthesis by
melanoma cell. J. Kor: Soc. Cosm. 15: 1051-1058.

(2020. 9. 28 =, 2020. 11. 5 AL
2020. 11. 18 XA



