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Effects of Hot Water Extracts from Lonicera Japonica Flos Extracts on
whitening using BIGF10 cell lines
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Abstract

Objectives : This study was designed to investigate effects of Lonicera Flos Extracts(LFE) on whitening using
BI16F10 cell lines,

Methods : In this experiment, we observed effects of LFE on cell viability, inhibitory effects of melanin synthesis,
inhibitory effect on tyrosinase, tyrosinase activity, superoxide dismutase(SOD)-like activity and mRNA expression,

Results : In results, more than 2000ug/m of LFE treated group showed lowered cell viability rates significantly
compared to albutin treated group. More than 2000ug/ml of LFE treated groups were lower levels of melanin
synthesis. Inhibitory effects of melanin production showed in 1000ug/ml of LFE treated group. 1,000ug/m! of LFE
treated group significantly suppressed tyrosinase activities in vitro, LFE and albutin treated group significantly
decreased tyrosinase activity compared to non treated group. SOD-like activity of LFE treated group was lower
than vitamin C treated group but increased depending on concentration. 500ug/ml of LFE treated group and 1,000
ug/ml of LFE treated group was significantly increased, Tyrosinase mRNA expression of «-MSH and LFE 250ug/ml
treated group significantly decreased compared to a-MSH treated group.

Conclusions : These results suggest that LFE can inhibit melanin synthesis through inhibitory action on tyrosinase
activity, And LFE suppressed tyrosinase activities BIGF10 cells significantly, So T suggest LFE can apply to
whitening.
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1) oy
B oAt Agd F231'Y (Lonicerae Japonica
Hosy= 1g3 &3 thd A iPdEEA5E2 OF

(Lonicere japonica THUNB)®| 1655 A%3F 210
2 A A7 PPl Tlo] ALgaisic

2) Az ek

At frEll A SAF(melanoma) AHEFRI
BIGF10 cell linese 3+=Al|EFL8)(KCLB, Korea)
oA FAster, BIGFI0 AEFe] A8 HjA:=
DMEM(Gibco, 11995-065, USA)-S ©]839ich
10% fetal bovine serum(Gibco LOT, NO, 1006842,
FBS, USA)¥}  Antibiotic-Antimycotic(penicillin G
sodium 10,000 uints/ml
10,000ug/#, amphotericin B 25ug/ml, Gibco,
Grand Isand, NY)& HiA|ell 7kelct. Adshk=
717t Fete]l NMEFE= 5% CO, QIH|o]E] (vision,
Korea)olX] Alchele} skt

streptomycin  sulfate

3) Aok % 717]

B dF7= EZCGytox Assay kit(DOGen Bio,
Korea), PBS(H}o]QA4Y, Korea), NaOH(Sigma,
USA), @-melanocyte stimulating hormone(Sigma,
USA), I1-DOPA(Sigma, USA),
tyrosinase(Sigma, USA), arbutin(Sigma, USA),
pyrogallol(Sigma, USA), vitamin C(Sigma, USA),

mushroom
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Hcl(Sigma, USA), TRIzol reagent(Gibco-BRL,
USA),
(Sigma, USA), DEPC-treated water(Biosolution,
Korea) 59 55 Alok& ARt As=7]
(EYELA, USA), FZZ1Z7|(ILSHIN, Korea),
Syringe filter(Sartorius, USA), Microplate Reader
(Bio-rad, USA), vortex(JEIO tech, Korea), {15
2]7](Vision,
Germany), PCR(Eppendorf, Germany) 52| 7|7|&
olgsto] APS s3It

chloroform(Sigma, USA),  isopropanol

Korea), Biophotometer(Eppendorf,

2. 4d
D) N& 32

=23} 100gS FFH5 1,500m3} 34| 24)7F B9t
100Ce] d= 83 T 15 52 3,000rpmoi|A]
A AAZIE AASL deds At
I3 7955 7)(EYELA, USAYE 0] 83}o] 53
ukso] SAAZI|(LSHIN, Korea)Z ©]83l|A]

g gl avel AHE] g LiEE el
(Phosphate Buffered Saline, PBS) 0.2 T}A] ol
0.20un®] Syringe filter(Sartorius, USA)E 2] Hit
& st

2) A QYEE 33

EZ-Cytox Assay kit(Dogenbio, Korea)s AMg5}
o] LFEZ} B16F10 A9 A2 & njaje 95 =
31Tt 96 well plateol] B16F10 MIEE vljate]
7 welld 5x104 cells/well®] =2 B3890,
37T, 5% CO, ol oA 24417 53t wljFala
t}, thyeg LFEE 7 $=R(0, 125, 250, 500,
1,000, 2,000ug/n)2 A2jate] 2447 ot vl
T EZ-Cytox 8N 1045 772l welloll A2[3}9ict.
I % 22RE Bt AlEsjeket F, Microplate

Reader(Bio-rad, USA)S ARS3lo] 450molld &4,
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Hosei 5-¢] ¥4 “darsto] LFEZE wiehd A4
o mAE JFE St 24 well plated]
BI6F10 AEFE wijofsle] BE well 3 3x104
cells/well®] =2 #3191, 52 9 M43l ¢
3| 24A)7F F2t wiFct, wiko] ¥t v LFEE
Z}2} FEH0, 250, 500, 1,000ug/n)=E A2lse] 3
7T, 5% CO, <FFlolE] ol 48A1ZF F2t uijok3ict,
iR & 7} wellE PBS(HFO] 241, Korea) A 2l5}
3L IN NaOH(Sigma, USA) €98 4004< Z7}3)aL
1A E2t e0Colld]  &3lIdt TR Microplate
ReaderE AF23}o] 405molx] =48kt

a -MSH( @ -melanocyte
Sigma, USA)22 =% ehd AgAel ek LFE
o] a92 7] e LFE 250uymi S A2)3t 3
37°C, 5% CO, IFFHlolE oA 1A 53t vt
t}, o]% «-MSH 100 nMZ A3 & 37C, 5%
CO, QFlolE oA 4817 2t wistict. 1 o]
% Z47}o] wellZ PBSZ A8}l IN NaOH §4
400448 7V 1ARE 52t 60T olM S3figh thar
Microplate ReaderS AR50 405molld 4514
1=

stimulating  hormone

4) NEF Y tyrosinase & 53

Yagi 52] WS 0|83 LFE7} tyrosinase E4]
of Wil EIHE Zh. 10mM L-DOPA
(Sigma, USA)E9 02m 12]al 0.175M sodium
phosphate buffer(pH 6,5) 0,5nZ2 7}513ich, 1 3
FRDZ buffero]] o3 HZEF%E(0, 125, 250, 500,
1,000ug/m)7} HEZ 0,1nS 7} & mushroom
tyrosinase(110 unit/ml/, Sigma, USA) 0.2nE 27}
ato] 37°C oA 227 wh3g ¥ 475molN FBEE
A5t Ashge Ak ok o] 39t
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F U tyrosinase 240l WXE ZIE SAsI
BI6F10 AEEZ  Axujokgdalel ZZ  1.5x106
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incubationdiX] §2 9 QPgstE A7 TR LEFE
250ug/ni 2 A3 F 37°C, 5% CO, SIFHlolE] oA
VR 24ARME dieeldt. I &, AIEE 1%
Triton X-100(Sigma, USA)E a3t 10mM PBS
10040l HEAF|2L vortex(JEIO tech, Korea)S ©]
23] vortexing@t & PA1E2]7](Vision, Korea)E ©]
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o] At & «-MSH 100nMZ A3, 37C, 5%
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6) Superoxide dismutase (SOD)SARRHAIE &4
LFE?] SOD SPARHAJEE Marklund 5¢] WH™
< o83l A AATS B AH0)E HFHA
715 ¥k Fu| 98-S 3= pyrogallol(Sigma,
USA)9] A3dE 5735t] SOD AR Yeh
ot FANRTL vitamin C 250ug/nl(Sigma,
USAYS A2J3l9ie wie] SOD Ao R 3l
LFE A7 & vephs fARAS dolir] 93l
LFE Z} '55(0, 125, 250, 500, 1,000ug/m!)E buffer
of| =21 th2 1042 96 well plateo]] 75190},
T 72mM  pyrogallol 104 ¢}  Tris-HCl
Buffer(50mM Tris aminomethane, 10mM EDTA,
pH 8.0) 1504 F7Fsted, Aolx 1027 WA
Z1 %, IN Hcl(Sigma, USA) 5042 A715) ¥-3-2
AAAZ] TR ELISA ReaderZ ARE3}0] 420nmolA]
BEE SA600). LEE 271 371 Aol9]
FRE Apolell thet WFEEHWE SOD FARRIEE

ks

SOD(%) = (1- A/B) x 100
CAFEE PHY =
- B FEE PR S

7) Tyrosinase mRNA 9@ 2t
@ % RNA £
100mn AZH}FRA S AE 57} 1,5x106 7H7h
EHeg Qo Al 2 5 A=E A
ZalA] (10% FBS7} 3 DMEM)oA 244]
b B wiekolt. 1 the 250uymie]
arbutin®} DRCES Z}7} A2|gt tha 1ARE &
of «-MSH 100nME 77} AeJste] 24AKt
incubationd}®] RNAZ Z3}9t}, RNAZ
el el APeiAE AASL 10mM
PBS(pH 6.8)2 HolglE HiAE Aol
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TRIzol reagent(Gibco-BRL, USA)E o] A
2ollM 1023t REGAIA 1.5ml tubeol] B34,
70l 108 Bd F Al = o
chloroform(Sigma, USA)S Y1l & &50] £
T, 4Tl 587 13,200rpme] T2 A4

S FAste] AFAE isopropanol(Sigma,
USA)o] B0i9)= 1.5n tubedl] $7 1527t
E50] AolE F Aol 5% 7 RNAE A
AAZIAL 4Colr] 5EZE 13,200epme] 2
QRS e, Azle AL
RNA pelleto] 75% ethyl alcohol¥} <A
DEPC-treated water(Biosolution, Korea)S
I 4T 13,200 pm] SEE SR
2|2 2l3¥5to] RNA pelletd washingdl] 591
ot 1 F 359& A8kl RNA pellets 2
LA 1087+ %3t 3 DEPC waterol| RNA
pelles 59ch, RNA 32 500 3)A51e
Biophotometer(Eppendorf, Germany)Z o4
3tod 260moA &% 243} total mRNA %
& At

2 cDNA
DNA 3L 3) Sug/nl total RNAS 500
ug/m®]  Oligooll(Sigma, USA)Z RT

Premix(Bioneer, Korea)o]] ¥3. DEPC water
2 % volume©] 5047} 7| 3gict, 70T ollA
5E7Y, 4ColA 583L, 42TolA] 6087E, 94T
oAl 527t 4ol S8R WA,
(3 RT-PCR

Reverse transcription WH3- IAol|A] Az} o
2 A" DNAE FIoR  ol8add
o}, DNA =2 9slo] 10pmole] sense,
anti-sense primerS A3},

Tyrosinase2] PCR(Eppendorf, Germany) 371
L 95CoA 583} preincubationd}al, 94Co]
Al 30% F2F denaturation, 57CA 302 5
o}  annealing, 72TCold 30%  F<eH
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extention, 72°CollA 108, 4ColA 1088 &
40 cycles2 3313t GAPDHS| PCRZ=Z
2 95T 587t preincubationd}il, 94Col|
A 30%7F denaturation, 55CoA 307+
annealing, 72°ColA 30% 2t
extention, 72ColA 108, 4TColA 10,
35cycles = o¥8}i}. 1 TR 1.5% agarose
gelS AR A7|%9Ee §F, Gel lmaging
system (Davinch-K, Korea) o4 PCR
productE Eels}eict,

3. SAxE

TG dolele FA AP o, SigmaPlot
Z-83}0]
ANOVA 7[¥& ARBsIgled, BAd frold
Tukey WS ol83to] AFHEES sk
p-valueZ} 0,05 PTHY 7345t SAA 0= froldt A
o= ATt

11, l(www,systat,com)= one-way

1. M= SZE0 0jXl= St

LFEZ} BI6F10 A3 AEg0] n|xl= 295 Uo}
17] Y& AlEF| LFES 5530, 125, 250, 500,
1,000, 2,000ug/m)Z 2] I, 24217t BoF3t T2 A
E&& SA5ItHFig. 1), LFEE AelotA] &%k
o] BIGF10 MEF] AEE&S 100.00+1,90%¢}
Stte W LFE 250ug/mls A2tk we
90.6115,08%% 7+45t7] AlRkellaL, 3] 2,000u/
g Aete we AzstA %9kE wiEc
71.8912.70%= F243(p€0.05) W NE BEES
A&}t
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Fig. 1. Hfects of LFE on cell viability rate in B16F10

cells,

LFE : Hot water extract made from Lonicera Flos, Results are
presented as mean+SD (n=8).
*: Statistically significance compared with non-treated group
(Oug/mt) (* 1 p<0.05)

2. Hat Wetd=l olxl= =t

LFE7} BI16F10 A|E5¢] wizhd AygAdEol wx|
= AaAE golHr] st LFEE =90,
250, 500, 1,000ug/m)Z 2] T 24A17} vljofst The
dehd Ades S4e A9 vt 29kckFg.
2). Arbutin?} LFEE AejelA] 3 o] wepd A
S-S 100.00+5,21%2 3H3E o, arbutin 250ug
[ni-& AeIRt o] b AT 104.1918.44%
2 VERd vHA LFEE A5l s whe AelsEEs
Aepd AAdEo] 7HAeklaL, LFE 1,000uy/nl& A
getgie wel wehd ARgEe 83.2318.09%2
arbutin AZAET}H f-2143(p€0.05) A A8t

Fgh, LFEZ} o-MSHO 2 =4 wehd 3ol
et 2= 573 A= ot 2QitkFg. 3). o}
7 AeE oA 2 Al depd s s
100.00+3,19%2} 3t%k& W, a-MSHel| 2J3) =¥
dehd ABEAELS 112,05£10,25%2 S7Fstglont
a-MSH®} arbutin 250ug/mlS E8x]2]5h A=
=3 «-MSHS} LFE 250ug/ni S E8A2lae] de}
d TS 27} 103.0141.15%} 104,2242.06%
2 «-MSH T AgltHot 7Hasioirt.
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%, Extracellular melanin content

] Artutin 250 500 1000

1FE (ug/ml)
Fig. 2. Inhibitory effects of LFE on melanin production
in B16F10 cells,

LFE : Hot water extract made from Lonicera Japonica Flos,
Results are presented as mean®SD (n=4).
*: Statistically  significance compared with arbutin  treated

group (* :p<0.05)
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o o <HEH o <HEHeArtutin o <HEH+LFE
Group

Fig. 3. LFE Inhibits melanin production in - @ —MSH
stimulated B16F10 cells,

LFE : Hot water extract made from Lonicerae Flos, «-MSH :
Group that treated @-melanocyte stimulating hormone
100nM, «-MSH + arbutin : Group that treated «
-MSH 100 nM and arbutin 250ug/ml, «-MSH + LFE :
Group that treated @-MSH 100 nM and LFE 250ug/mi,
Results are presented as mean=SD (n=4).

3. Algi2t LY tyrosinase 480 O|x|= 1}

LFE7} tyrosinase EA4J0] vl 235 golry]
9Jste] LFEZ F=(0, 125, 250, 500, 1,000ug/ml)
2 A2 ¥ tyrosinase S&S S75CHFig. 4).
LFEE Aol ¢k 79 tyrosinase TAIES
100,0010.69%2} stgks o LFES] Ae2ls=rt 57}
5 tyrosinase AL 744519}, LFE 250ug/ml
7} 500uy/nlE Aot ] tyrosinase TFEL
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00 ¢

%, Tyrosinees aclivity

£e e W Baesd

LFE {ug/ul)

Fig. 4. The effects of LFE on tyrosinase activity in vitro,
LFE : Hot water extract made from Lonicera Japonica Flos,
Results are presented as mean+SD (n=4).
*: Statistically ~ significance  compared ~ with  non-treated
group(Oug/ml)(* : p<0.05, *** : p<0.001).

86,0210.819%%} 87.2913,76%% LFES A2[sA] &
%S wjHrh o A(p(0.05) Al F23c). S5
LFE 1,000ug/m £ A2J5}92 W tyrosinase2] &4
&2 LFES A2J3}9S e} 80,51+1,09%2 2]
3(p0.001) A FHasiict,

4. M= Ll tyrosinase g0 0|Xl= &1t

LFE7} AIZ W tyrosinase SA4e] W= &3E
olr 7] 9Jste] BI6F10 ¥l LFES 23 ot
& tyrosinase 243&S SA% 27 v 2%t
(Fig, 5). Arbutin 250ug/m/ 3} LFE 250ug/ml-2 2]
2 A F& F9 tyrosinase TAIES 100,00+
1.65%2} 3195 W, arbutin¥} LFES A3k X2l
9] tyrosinase ZAEE 77 91.8310,60%%
91.2240.94%%. LFES A2JslA] 98- Tl Hlal
JA(p<0.001) A ZHA3H3ict,

w3l, LFE7} a-MSHe]| 2J5}¢] =9 tyrosinase
Aol male 232 Yolry] 9Jste] BI6F10 AlE
Fo a-MSHS 7 LFEE W8A3 thy
tyrosinase 2983 SA 2 oh53 2YTHFig.,
6). o A2l slA] &2 At tyrosinase &
&S 100.0010,32%2} 5+ W), «-MSH =
2J3} tyrosinase TAIE-L 138.6512,53%% S7F6F%
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Fig. 5. Inhibitory effects of LHE on tyrosinase activity in

B16F10 cells.

Control : Non-treated group, Arbutin @ Arbutin 250ug/ml

treated group, LFE : Group that treated hot water extract

made from Lonicera Japonica Flos 250ug/ml, Results are

presented as mean®SD (n=8).

*: Statistically significance compared with Control group(
p<0.001).

EE

180.0

-
2140,
i £ .
‘0 100
Pl .
4 1000
g
B 500
?-z 80.0
&
=00
e

0.0

] o-kBE 0 -3EArbucin 0 -USELFE
Group

Fig. 6. The effects of LFE and a —MSH on tyrosinase
activity in B16F10 cells,

«-MSH : Group that treated «-melanocyte stimulating

hormone 100nM, «-MSH + Arbutin : Group that treated «

-MSH 100nM and arbutin 250ug/ml, «-MSH + LFE : Group

that treated «-MSH 100nM and LFE 250ug/ml, LFE : Hot

water extract made from Lonicera Japonica Flos, Results are

presented as mean®SD (n=8).

*: Statistically ~ significance compared with a-MSH treated
group(* : p<0.05).

#: Statistically ~ significance  compared  with  non-treated
group(# ; p(0.05).

31, a-MSH$} arbutin 250ug/nl-S T8/t %A
Z79] tyrosinase®] BAE&-L 115,0004.65%% «
-MSH ©=Ae] 819ks wiEeh 194 (p€0.05) M7l
72810}, w3t o -MSHS} LFE 250uy/nlS &84
g 31998 WY tyrosinased TAEE 117.75%
3.91%% FddzTe] 463 HseiAl «-MSH
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5. Superoxide dismutase AR OXf= &0t

LFE7} SOD fAREAJel| miAE &35 Yolry|
913 LFEZ 553125, 250, 500, 1,000ug/nl)2 A
Zlsleitt. 2194 & 3, SOD SARAEE A5}
of th3} 22 AFE A9IrkFig. 7). LFEZ} SOD
FARol| WXl adtke] AEE 918l vitamin C
250ug/mlS A2JE FAAUZET SOD FAIMKIES
100,00+1,96%2} $& wf, LFES F=4% A2le}e]

T, 90-like activity
&
>

20.0 t
0.0 L

Vit € 85 50 500 1000

LFE (ug/ml)

Fig 7. Superoxide  dismutase—like  activity of LFE

depending on concentration,

Vit C : vitamin C 250ug/ml treated group, LFE : Hot water

extract made from Lonicera Japonica Flos, Results are

presented as mean®SD (n=8).

*: Statistically significance compared with Vitamin C treated
group (* ; p<0.05).

#: Statistically ~ significance compared with LFE  125ug/ml
treated group (# ; p<0.05).

Normal Arbutin LFE

I 9] 591 ¢ GdRiE B FEE0] B el MRl 9%

9] SOD fAR e Ptz ks WA
T EE oEHog SOD AR 718k,
EoPE(500ug/nl, 1,000ug/n)7F SOD SARZAEE
e (p€0.05) Ml 7Kk

o
R=)
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6. Tyrosinase mRNA &rsiof| O|k|l= &1

=7
LFEZ} #72F Wdol| WXls A9 Yohir] ¢
8to] tyrosinase mRNA LEAEE SAet 27 o}
% ZUtHFig. 8). o} A2 3HA UkS W
tyrosinase mRNA -804} Hd-E 100%e} 313
= A23t tyrosinase AL WEL arbutin
Aeletghe wWos.19%)H ot Ashs 7
(97.8%)% B9t} &8t o« -MSHE A5 314 3
9 tyrosinase mRNA -3} Wl 100%2} 319
2 1 «-MSHE =3+ X2lt9] tyrosinase -2}
T 120.6%2 FAS 7k SARE «a
-MSH$®} arbutin 250ug/mlE E& #2J5l9le wWe
102,5%% 7A25l9dal, «-MSHS} LFE 250ug/ml S
& Azetgte ™o tyrosinase FEA THL
107%% a-MSH ©H=x]g] A8t} Fegz]A] 7+43}
s,

o of

Normal a-MSH a-MSH+Arbutin @ -MSH+LFE

Fig. 8. Effects of LFE on tyrosinase mRNA expression in B16F10 cells,

LFE : Hot water extract made from Lonicera Japonica Flos, Cells were incubated with medium containing LFE 250ug/ml for 24
hrs. The tyrosinase mRNA levels in each sample was normalized to the quantity of GAPDH. The fold induction of
tyrosinase mRNA in treated cells was calculated as ratio of the corresponding mean value of the control cells, Results are

presented as mean=*SD.
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