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ABSTRACT

The purpose of this study was to investigate the potential application of six
plants obtained in Jeju for developing cosmeceutical ingredients. Whitening,
anti-wrinkle, anti-inflammation and anti-oxidation properties were examined with
organic solvent extracts as well as purified single compounds from the plant
species.

The results were followings;

1) Excisanin A, kamebakaurin, henryin isolated from both Rabdosia inflexa
and Isodon inflexus var. canescens exhibited strong inhibition to melanin
biosynthesis. Eexcisanin A and kamebakaurin inhibited melanin production
induced by UVB through inhibitions of mRNA expression of MClr, TRP-1, mitf
and tyrosinase. Excisanin A inhibited the expression of c-kit mRNA, too.
Excisanin A and kamebakaurin inhibited mitf, tyrosinase, TRP-1 protein
expression as well. For the anti-inflammation activity, Excisanin A,
kamebakaurin, henryin also exhibited strong inhibition of the production of nitric
oxide, and inhibited the mRNA expression of iINOS, COX-2 and pro-inflammation
cytokines such as TNF-a, IL-6 and IL-1B. Ethyl acetate extracts of both F.
inflexa and 1. inflexus var. canescens exhibited strong  scavenging activities
against superoxide radicals while they showed moderate scavenging activities
against 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical.

2) 12,346-penta-O-galloyl-B-D-gulcose (PGG) isolated from Distylium
racemosum exhibited good inhibition effects on both tyrosinase activity and
melanogenesis. The results were partly attributed to the inhibition of mRNA
expression of genes related to melanin biosynthesis. PGG exhibited significant
elastase inhibition activity and DPPH radical scavenging activity (ICso 2.3 pg/mL).

3) The ethyl acetate fraction of the roots of Boehmeria pannosa inhibited the

production of nitric oxide dose-dependently at low concentration. The EtOAc



extract of the roots of B. pannosa inhibited mRNA expression of COX-2 and
INOS. The butanol fraction showed significant elastase inhibition activity as 16.2
pg/mL of ICs. The methanol extract exhibited 63.9% of inhibition at 100 gg/mL
when the production of MMP-1 synthesis was measured after UVB irradiation.
The EtOAc fraction and epicatechin isolated from it exhibited strong free radical
scavenging activity showing 0.8 pg/mL and 0.4 pg/mL of ICs, respectively.

4) The hexane fraction of a Cornus macrophylla inhibited dose-dependently
the production of nitric oxide. The MeOH extract, EtOAc fraction and BuOH
fraction exhibited good elastase inhibition activities showing 13.1, 24.1, 251 ug
/mL of ICs, respectively. Quercitrin isolated exhibited a good DPPH radical
scavenging effect (5.5 pg/mL of ICs). The EtOAc fraction, MeOH extract and
quercitrin exhibited strong superoxide radical scavenging effects with 0.02, 1.6, ug
/mL and 0.1 ng/mL of ICs, respectively.

5) EtOAc fraction and luteolin isolated from Cassia mimosoides var. nomame
exhibited good elastase inhibtion effects measured with ICso, 12.2 and 18.1 pg/mL,
respectively. The EtOAc fraction exhibited an inhibition effect of 61% at 100 ug
/mL, when MMP-1 synthesis was measured after UVB irradiation. Luteolin
inhibited the production of MMP-1 induced by UVB to 49% at 10 pg/mL. The
luteolin also inhibited MMP-1 enzymatic activity to 39.7% at 10 pg/mL without
irradiation. Luteolin exhibited good DPPH radical scavenging effect (ICso 4.7 ug
/mL).

The results indicated that the solvent extracts and compounds isolated from
plants mentioned above had bioactivities such as whitening, anti-wrinkle,
anti-inflammation and anti-oxidation. Therefore, they can be used as valuable

cosmetic principles in the future.
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ACTH Adrenocorticotropic hormone

AP-1 Activator protein-1

BHA Butylated hydroxy anisole

BHT Butylated hydroxytoluene

cAMP Cyclic adenosine monophosphate

CAT Catalase

cGMP Cyclic guanosine monophosphate

cNOS Constitutive nitric oxide synthase
COX-2 Cyclooxygenase-1

COSY Correlation spectroscopy

DEPT Distortionless enhancement by polarization transfer
DPPH 1,1-diphenyl-2-picrylhydrazyl

DMEM  Dulbecco’s Modified Eagle Medium
DOPA Dihydroxy phenylalanine

EGCG Epigallocatechin gallate

ET-1 Endothelin-1

FBS Fetal bovine serum

HMBC Heteronuclear multiple bond correlation
HMQC Heteronuclear multiple quantum correlation
HPLC High performance liquid chromatography
IL-1B Interleukin-18

IL-6 Interleukin-6

iNOS Inducible nitric oxide synthase
JNKs c-Jun N-terminal kinases
LDH Lactate dehydrogenase

LPS Lipopolysaccharide

- XIX -



MCl1r Melanocortin-1 receptor

Mitf Microphthalmia transcription factor

MMP Matrix metalloprotease

MTT 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromide
NBT Nitroblue Tetrazolium

NMR Nuclear magnetic resonance

NNGH N-Isobutyl-N-[4-methoxyphenylsulfonyllglycyl

hydroxamic acid

NO Nitric oxide

PBS Phosphate buffered saline
PCR Polymerase chain reaction
PKA Protein kinase A

PKC Protein kinase C

POMC Proopiomelanocortin

PVDF Polyvinylidene difluoride

ROS Reactive oxygen species

SNP Sodium nitroprusside

SOD Superoxide dismutase

TBS Tris-buffered saline

TIMP Tissue inhibitor of matrix metalloprotease
TLC Thin-Layer Chromatography

TNF-a  Tumor necrosis factor-a

TPA Phorbol-12-myristate-13-acetate
TRP-1 Tyrosinase relative protein-1
TRP-2 Tyrosinase relative protein-2

a-MSH a-Melanocyte stimulating hormone
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ASTM, Merck)e] AF&%%1 o™ TLC(Thin-Layer Chromatography)T precoated
silica gel aluminium sheet(Silica gel 60 Foss. 2.0 mm, Merck)E AF&3FH . TLC
Aol Beld 22 8¢S ¢ete] UV lamps AHEsA Y TLC plateE visualizing
agentell A7l ¥ heat gund o]&ato] AxAZ T Ele] A8 HPLC(High
Performance Liquid Chromatography)= Sunfile™ Prep-C ODS 5 m 19x150 mm
columns “2#+sk Waters Delta Prep-c(Preparative Liquid Chromatography) & A}
gatgih FxREA Y o] g% NMR(Nuclear Magnetic Resonance)< JNM-LA
400(FT NMR System, JEOL)= ©]-&3t3ith. NMR 54 A &vwjz+= CDsOD%
CDClzo] AR5 At
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3-1. Al W&

np9-2 A M 2T RAW 264.7 AlEE ¢4 2528 (Korean Cell Line Bank)
o25E FYsATt. AEE 10% fetal bovine serum(FBS)Z} 100 uints/mL
penicillin, 100 pg/mL streptomycin(GIBCO, USA)o] *¥3t¥ Dulbecco’s Modified
Eagle Medium(DMEM, GIBCO, USA) A& AF&3te] 37 T, 5% COz 714
Hj F kAt

npg-~ #Aebd AA A EQ Melan-a Al ¥+ 10% FBS¥ 100 uints/mL penicillin,
100 pg/mL streptomycin(GIBCO, USA)o] X3tel RPMI 1640(GIBCO, USA) A&
ARE3}7] 2 Ao 100 nM Phorbol-12-myristate-13-acetate(TPA) S #H7}ste] 37 C,
10% COs @&=7]ol A uf st it

nh9-2 dgenl AEZQD BI6GF10 AlZE 10% fetal bovine serum(FBS)Z 100
uints/mL penicillin, 100 pg/mL streptomycin(GIBCO, USA)¢] X3¥ Dulbecco’s
Modified Eagle Medium(DMEM, GIBCO, USA) ®jA| & A}&3lo] 37 C, 5% CO.
271 Al et

A7E AfolAl 3] HS68(normal human skin fibroblast):= 10% fetal bovine
serum(FBS)¥} 100 uints/mL penicillin, 100 pg/mL streptomycin(GIBCO, USA)©°]
¥3te Dulbecco * s Modified Eagle Medium(DMEM, GIBCO, USA) A& A}-&3}
o] 37 C, 5% COy &=7]0llA ul st

3-2. Y a3} A

3-2-1. Tyrosinase &4 %A =3

50 pLe FEAE5EN(1 mg/mbL)S 100 units/mL mushroom tyrosinase

3

(Sigma Chemical Co), 0.1 M potassium phosphate bufferol] 41& % 10%7+ 37

—_

o FZxo wjkd 3 200 mMe L-tyrosine(10uL)g #H 718 418 & thA] 1087k
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37 Coll A viget § 475 nmellA FZE=E F4sto] g Ao F3=9 Aoz 9

Tyrosinase inhibition (%) = [(D-C)-(B-A)]/(D-C)x100

o
=2
—_
(@)
%
O‘I
(@)
X
1o
i)
oX,
o
)
:OL_tl
ofr
ol
rlr
>
il
1o
off

A Lo A A ;GE% ZX{S‘}
o o =

5)3s ALt
3-2-2. Melanin AgAH AN& A

Melan-a cell non-tumorigenic mouse melanocyte cell lineS. 24 A/} mouse
melanocyte®] 42S tlFE 7FA 3 QO WA % immortalization o] A g &o]
A AFRE S ) wElA Alg F2E dagu A A4 AEE melan-a cell

& ol&ste] HAF AHH= Fekd B A =S SHSUH. Melan-a cells=

RPMI #lX] & o]€3}le] 24 well platee] 1x10° cells/mLZ plating 3 &, AEE A
gate] 37 C, 10% CO, =704 3Lzt vjdstdet Plate®] wj# AA & AEZE
838l 1 N NaOHE #H7lste] MEE &3] 520 5 450 nmollA4] ELISAZ &

geke] iz} vkl
B16 M ¥ DMEM HIAE A839 6 well plated] 1x0° cells/mLZ plating 3
ARE A st 37 T, 5% COp d-27]0lA 3U3F v skt
shAl wbdS o] 83t standard solutiong WHE 1l sample¥ standard solution
&

S 96 well plated] Y3 FFEE A3 Agd x4 dgdoz A

_12_



3-2-3. UVB ZA}d @E melanin A AH& A

Melan-a cellsE RPMI #]A] & o] 43lo] 24 well plated] 1x10° cells/mLZ plating
o 5, AlEE Agste 37 T, 10% CO; 27|04 3tF &t wgstrt. o &
HE olE ¥k UVB 10, 50 mJ/em’® ZAFE 3 A57F B0l AujA = wghsl
I e Fob ¥ e F plated] WA AlA T AEE &35 1 N NaOHE #H

7bete] AEE A3 =2 T 450 nmolA] ELISAZ =A3&to] iz v w9

St daldS o] gl TFENS WHEL A RS FFEAS 96 well platedl
Y1 FHEE 4%y dAgd TR F4 dgdoez AMdE EFE T JFAL

3-3. Nitric oxide A3 &4 =4A

RAW 2647 AlZo|A LPSel o3& AAdE NO2 U4e Griess regentZ =434
th. RAW 2647 AXE DMEM A& o]&3te] 15x10° cellyml®Z ZH& ¥
24well plated] HFsta, A8 E=23 LPSU pg/mL)E i3 A=2E wixE A
A sto] 2441 vtk A E NO9| &2 Griess AlFS o] &3to] Axzujg
o Fo| EAst= NO; o Ju=z SAs AT A2 YF &5 100 uLé Griess Al
oH1%(w/v) sulfanilamide, 0.1%(w/v) naphthylethylenediamine in 2.5%(v/v)

phosphoric acid] 100 pLE £33l 96 well platesoll A 108 FoF wH$A17l &
ELISA readerg ©]&3t9 540 nmolA JFHFE=E 43T dTss JFALS

sodium nitrite(NaNOy)E serial dilutiond}e] 2 TH1-100 pM).

3-4. 5 A4 94 & =4

3-4-1. Elastase 84 94 A

Elastased oA &3+ UV/NVis 3L EAZ o] &sto] A9t A ~EHA



e
ofj
o
2

02 M Tris, pH 80) 60 uL ° 714 &< (88
mM) 20 pL, Al5& Yo] 413, &4 €9 20010 pg/mL) uLE Yol 50 4o 25

p-HEZold e (pnitroaniline)®] A4 &S 74 410 nm
X FZ=B)E St

Elastase inhibition (%) = [1- {(B-C) / (A-D) }] x 100

depsehA] A EA 1G5 detaetAle] &4d& 50% Asfst=d 875 A=

3-4-2. MMP-1 &4 94 33

MMP-1 2494159 =4 ELISA Wyow St 9 AE£Q HS68

(normal human skin fibroblast) cell lineS 6x10" cells/well === 12 well plateo]

off

AujeF, & 80% confluencyd] =23 wf LujAE AA}F ¥ serum free
DMEM (Dulbecco’s Modified Eagle Medium)¥ Al&% 0.1 mg/ule] HEE 37
A7Vske] 37 C, 5% COq, incubatorel A 20A17F EoF WA AT ¥HE & UVB(35
mJ/cm?) & ZAMSEAL serum free DMEMS #H7bsle] 48A17F wj<ket & A5 S
# 3t immuno-well plateol glutaraldehydeE 100 pL(10 uL/mL D.W)% welld] #
Fata 37 C, N7 93 A7 3 =F5E well plateE A H st E712 A ASA
o A71Y vl Ae s 100 pL #Fskal 37 T, 1ARF WA & MMP-1
antibody(mouse)= 1 : 1,0002. 2 washing solution(0.5% Tween 20 in PBS)dl 3]
ko] 100 pLA #53kxr 37 C, 1A1ZF ¥ESAIFH T Anti-mouse IgG peroxidase
conjugated= 1 : 30,0002 % washing solution®] 3]43}e] 37 C, 1AI7F ¥H&-A] 71
T 7)1 A [TMB(Tetramethylbenzidine) 10 mg/uL. DMSO, 3% H:05, 50 mM sodium
acetate buffer(pH 5.1)]& welld 200 pL & o] 15 E7F 9& Adsle] wh$-AlA
. 1 M HSOy 50 uLE #7bslke] wHeS A A7 ¥ micro plate reader(Model
550, Bio-Rad Laboratories, USA)E A}-&3te] 450 nmollA §F =& SAHI T A
o] 93 MMP-1 A& ofgf 2ol wet saketalo
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Inhibitory activity of MMP-1 secretion (%)
=[1-(As-Ab)/(As-Ab)]x100

Ac @ 35 A 9E2T mediumd T3 =

Ab : UVBE ZA}shal sample #2884 &2 mediume &3%

As 1 UVBE ZA}ebal sample A8 & medium® &3 %=

3-4-3. MMP-1 &4 94 &3

Assay buffer(K1173)% inhibitor2 1/200, 7] 2 (P125-9090)& assay bufferE A}
£3to] 1/25, MMP-1 enzyme$ assay buffers Abg3to] 1/40% 3X&) 37 €T
f A o] "rSAlZTh Assay buffers well plateo] blank 90 pl, control 70 uL,
inhibitor NNGH(N-Isobutyl-N-[4-methoxyphenylsulfonyllglycyl hydroxamic acid)
50 plLE Z+zr Y31, gA¥d MMP-1 (15.3U)< control, inhibitor NNGH, test
inhibitor wellel 20 pL# #7Fslsith. 814 % NNGH inhibitorE NNGH welldl gt
20 uL 718t} Inhibitor?t enzyme? WHSS 9l3te] 37 CollA 30~60% =<t

plateE #oF&tsicth 3 A9 10 pl substrate(P125-9090)2 Y o™ Hh&o] A &g a1,
microplate reader®] 412 nmollA 1& FFA o2 10~20% &<t SAHs JALES

a5t

3-5. A3} LT 573

3-5-1. DPPHY| 93 oz 24 =4

Alg o skl 84S DPPHH S o] 839 radical 2AEHE SAHs+= WS
o] &3}tk DPPH Al°F2 EtOHS €9 & 0.3 mM =7} HA 3

pLell o8 Fx9 Alg8& 5 uLE Yol & 2 5 A=A 10%

offt o
o
oo
12
=~
SN
S

Aas A8 A8Y oz A7 & A S (Inhibition activity, [Cs) o= FE A&}
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™ ICx< DPPH radicalo] 50% Z:71%+=d 2% w2 Yehdt Free radical
a7 4 BEe v 2ol S35t
< 100

Free radical scavenging activity (%) =

A= Ag7F 394 &2 DPPHe F4k=olil, B DPPHS Alg &9 &3

3-5-2. NO 274 &4 =4

NOE AA3t= B4l sodium nitroprusside(SNP)E AFg3to] A 89 NO &7
A4S AN 10 mM SNP £ 100 plol A 5E sedz HArstn 2

5ColA 30& &< WHSAIATH whgo] d & whgoly FAg o Griess AloF
[2.5%(v/v) phosporic acid®] 1%(w/v) sulfanilamide®} 0.1%(w/v) naphthylethylene
-diamine] & H7FstAth A4 102 < ¥EAIZl F 540 nmolA FIFEE S
Aate], FAESE oA (nitrite)d] ¥2Z NO A2A FA4 S 2&E3ATH NO &4
252 NO7ZF 50% 4 W Uety= AR s=0Cn)= EASAH.

3-5-3. Xanthine oxidase 94| ¥ superoxide &4 4 &3

Xanthine/xanthine oxidase®l|] ©]%F uric acid A/ 290 nmol A S7HE F3FE
o8 =A391%, superoxide? U& nitroblue tetrazolium(NBT) 3
560 nmell Al ZA4ad . wrgole 7 Alge] ol ®%¢ 05 mM xanthine®t 1
mM EDTAE 200 mM phosphate buffer(pH 7.5) 100 pLelA F=H|sFA L 5

o,
ol
oE
o
fetl

mU/mL xanthine oxidaseE #H7}s}e] uric acid® ABAS FE3+9 T Superoxide
AAEAL 9 wkg-de 0.5 mM NBT(Nitroblue Tetrazolium)E 3 7}sle] WA Z]
t}. Xanthine oxidase &#| % superoxide A4 &AL zZ+z AA W uric acid9}

superoxide’} 50% 4 d ul YelU= AR F=(C)E EAISHAT

_16_



3-6. X AEE 2 AX 54 A
3-6-1. MTT assaydl 93 AE FEE&E 53
Melan-a cells RPMI #]A] Z o] 43lo] 24 well plated] 1x10° cells/mLZ plating

F, ARE Aeste] 37 T, 10% CO, 271004 3% Fob vstelnk. ohg o

BE AR} Solgl AMAR 397 el wasn #F Bk o NI F plate

o

of A AA & MTTGBO mg/mL) AleFS (0.1 mg)dte] FA ¥ formazans
DMSO9] =91 & 540 nmolA] ELISAZ =7A3}o] -3 v uld}9) o},
3-6-2. LDH releaseE o] &% A¥X 54 =4

RAW 2647 M¥(15x10° cells/mL)Z DMEM ®jxo] A& k&3 LPS (1 ug
/mL)E FA Agste] 24A17F wieF & 5 vl #jAE o] 12,000 rpmol A 5#3F
AAEY 3. LDH(lactate dehydrogenase) 4 S non-radioactive cytotoxicity
assay kit(promega, USA)S o|&3le] =AY om 96 well plated]] FAE2 3] o
S wfeF v x| 50 pLe} reconstituted substrate mixE 50 L& Y i1, A4 30&

Ak 7 A

_NN'

HE3- A1 71 & 50 ul9 stop solutionS %©o] 490 nmoll A TFEE

s g F FHE @S ek en, tE=a(LDH control, 1:5000)9] &3 %=
gkt wlaste] AEsAdS HrkskAh

3-7. RNA £g ¥ RT-PCR
3-7-1. RNA &g

Hj ko]l & MEE 2~33 PBSE Al# % total RNA F%2 TRIzol(Invitrogen,
USA)E ol gdte] Relsteith. Aol TRIol A7bete]l FA%e 5, F22IE
S F7bste]l A4 E2](15,000 rpm, 15 min)3FAth A5 e Fa

A7bete] AAEE(12000 rpm, 8 min)dted RNAE A7 75%9]
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diethylpyrocarbonate(DEPC) ##]¥® EtOHS *7}3t AAE (10,000 rpm, 5

o
k=S
min)stA o, FedS YUl AFAA DEPC Ad F/F5d 5T 260 nm

o] FHEE A3t RNAE A#Het L, Awy/Axy nme HEo] 1.6~19 ¥ Ul
o] S zt= RNAE Ao AL&31% T

3-7-2. UVB ZA}% mealan-a Al ¥¢ RT-PCR

Melan-a cellss RPMI ®jAE o] &3] 60 mm plated] 45x10° cells/well&
plating 3 % A 85 AHg st 37 C, 10% CO, &27]oA 3F FoF w3t}

& Y9EE o5 ES UVB 10 mJ/em’s} 50 mJ/cm’® ZAMS & A|27} So9)
= AuiAR wesia o F EoF o Hl¥E 5 plated] wWiAIE AlAG L
TRIzol(Invitrogen, USA) < o]&3te] RNAZS F=3F9ck 1 ple total RNAES
oligo(dT)is primer, dANTP(0.5 uM), 1 unit RNase inhibitor, M-MuLV reverse
transcriptase(2U)= 70 C 5 min, 4 C 5 min, 37 C 60 min, Z228]3 70 T4 10
min heatingA|#] ¢cDNAZ $HA1 691t Polymerase chain reaction(PCR)S 4%
cDNAZFH primergS <3A17]17] 98t 2 pul cDNA, 10xbuffer(10 mM
Tris-HCl, pH 8.3, 50 mM KCl, 0.1% Triton X-100), 250 uM dNTP, 1 unit Taq
polymerase(Promega, USA)E 7= AAE 25 yL=2 25 & 94 ToA 45x%3+
denaturation, 55 Coll4 45%Z%} annealing, 72 ColA 90%7F extensions 28 cycles

Ta3le] amplification 3t T A& % primers= Table 1] A 2] 3}3it}.

3-7-3. RAW 264.7 A 3® ¢ RT-PCR

RAW 2647 A%Z DMEM A Z o]gate] 15x10° cellymLE %43 5 24
well plateol] HFsta, AAEA3 LPSA pg/mL)E 3 Q28 #iAES FA 9
A sho] 24A17F vlgetdh wiAE A Re] A A T TRIzol(Invitrogen, USA) =
o] &3te] RNAE FZ3%lth 1 uL9 total RNAE oligo(dT)s primer, dNTP(0.5 1
M), 1 unit RNase inhibitor, M-MuLV reverse transcriptase(2U)%Z 70 C 5 min, 4
C 5 min, 37 C 60 min, 28] 32 70 CTolA] 10 min heatingA]# cDNAZE A3t
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t}. Polymerase chain reaction(PCR)< 4% cDNAZFH primerg= S A]7]7]
3t 2 uL ¢cDNA, 10xbuffer(10 mM Tris-HCl, pH 8.3, 50 mM KCl, 0.1% Triton
X-100), 250 pM dNTP, 1 unit Taq polymerase(Promega, USA)S FHTE AA S
25 L2 9 % 94 ColA 30%7F denaturation, 58 T4 30%7} annealing, 72
TollA 40%3+ extensions 30 cycles =3 3Fo] amplification 8 th AF-&-% primer

+ Table 29| AzlstAt}

3-8. A7]9% = Western blot &4

HjFo]l E AXE 2~33] PBSZ A& % 100 pLe] lysis buffers H7Fshar, 30
B =0t lysis A7l & 12,000 rpmelA 20%7F dAlEE st gwld re
BSA(Bovine serum albumin)& ¥3}38t9] Protein Assay Kit(Bio-Rad, USA)E A}
£33l A5kt 30~50 pge @l AS 8~12% mini gel Poly Acrylamide Gel
Electrophoresis(SDS-PAGE)® %A #3233, ©]& polyvinylidene difluoride
(PVDF) membrane(Bio-Rad, USA)oll 15VZ 1417+ %<t transferdtdch. 281
membrane®] blocking 5% skim milk7} $H¥ TTBS(TBS(Tris-buffered saline)
+ 0.1% Tween 20) &HoA] A4 24 7HE e HAAsAEE HEgo] £ Hel 1
2k &A1 (1:500 - 1:2000)7F &9+ 5% skim milkol]| A 1AIZH25 °C) =& 24A17H4
°C)%ot wFS A7l & TTBSZ 33 AHstx 22k 3A(1:10000)9F Aol A 1A+
A7) Fo] TTBSZ 53] A Z35le] enhanced chemiluminescence WHoz 7t

band®] G5 LA
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Table 1. The primer sequences of the genes involved in melanin synthesis

and the expected size of their PCR products.

Fragment

Gene Primer sequences (5 -3 ) .
size(bp)

B-Actin R : TGG AAT CCT GTG GCA TCC ATG AAA C 319
¢ F : TAA AAC GCA GCT CAG TAA CAG TCC G

_— R : GGC CAG CTT TCA GGC AGA GGT o
YIOSIASE B - 1GG TGC TTC ATG GGC AAA ATC

TRP-1 R : GCT GCA GGA GCC TTC TTT CTC 92683
F : AAG ACG CTG CAC TGC TGG TCT

TRP-2 R : GTT GCT CTG CGG TTA GGA AG 330
F : TGT GCA AGA TTG CCT GTC TC

it R : TGA TGA TCC GAT TCA CCA GA 250
! F : AGC GTG TAT TTT CCC CAC AG

it R : ATC CCG ACT TTG TCA GAT GG 250
el e A IGTT\T 6 FTRECH GAT GE

SCF R : TGG AAT CTT TCT CGG GAC CT 308
F : GGT GGC AAA TCT TCC AAA TG

SIF R : GGC CTC TTC GGA GAT TCT TT 399
F : CCT CTC GTC AAA ACC AAG GA

R : CCA GGA AGC AGA GAC TGG AC
MCIR F - ACT CCA ATG CCA CCT CTC AC 5T

MSH R @ GAC CTG CTC CAA GCC TAA TG g7
F : GCT TGC AAA CTC GAC CTC TC

R : reverse F : forward
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Table 2. The primer sequences of the genes involved in inflammation and

the expected size of their PCR products.

Gene Primer sequences (5~ -3 ") Fr.agment
size(bp)
6 At R : TGG AAT CCT GTG GCA TCC ATG AAA C 603
cn F : TAA AAC GCA GCT CAG TAA CAG TCC G
NOS F : CCC TTC CGA AGT TTC TGG CAG CAG C 196
R : GGC TGT CAG AGC CTC GTG GCT TTG G
COX_2 F : CAC TAC ATC CTG ACC CAC TT 506

R ¢ ATG CTC CTG CTT GAG TAT GT

NE- F : TTG ACC TCA GCG CTG AGT TG -
¢ R : ATG CTC CTG CTT GAG TAT GT

-6 F : GTA CTC CAG AAG ACC AGA GG 308
R : TGC TGG TGA CAA CCA CGG CC

F : CAG GAT GAG GAC ATG AGC ACC
IL-1B R : CTC TGC AGA CTC AAA CTC CAC 447

Abakshel Gakdlsl o EHolAH Ol E FEES H7ISE O/W emulsion Table 39
Ao whgh Azt 70 CT7HA 7F23 AAlgo] A e BEe Y88 ¢

o] £3A 7tk BAE 2 £7)0] oF 70 C7HA 712t £3147 & BAS A%



Az Alels BFA R AREE Germall 1155 H7bshAl @b Aol AR&-aFth.

Table 3. Method and materials used in the preparation of emulsion.

T3 459 INCI Name 7% ok
D.ILWater 4 FEFFEY to 100
EDTA-2Na Lol G A, AAA| 0.02
Glycerine HE5A 6.0
A
1.3BG Butylenr Glycol H5A 4.0
TEA Triethanolamine S 3HA| 0.2
M.P Methyl Paraben LA 0.2
Lanette O Cetearyl Alcohol HFobH 3 A&7 1.0
Stearic Acid B8l A&7 0.6
Lily-70 Mineral Oil JdEgdE 8.0
Squalane EgdE 2.0
B CEH Cethylethyl Hexanoate JdEgdE 30
P.P Propyl Paraben HFHL A 0.1
Kalcohol 6870 Cetyl Alcohol Bzt AR 05
Tween 60 Polysorbate-60 T3} Al 1.2
Arlacel 83 Sorbitan sesquioleate HZF3A 0.3
D.I Water 14.0
¢ Carhopol 941 Carbomer ASA 0.14
Fragrance 2akg v =) 2f
D RS R A, 4, A=dss 0.2
Germall 115 Imidazolydinyl Urea LA 0.2
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Ababe R AR Az B9 142 g2 80% WEE 15 LE 7tete] Ao T Et

FEHYG. F2F ARE Al FAE Fakol AL Astel FAEFH ol

= 2l Fgior FEste] ANTE AAT F oHoAHER B F
=5te] o"olAEIolES 4478 g AT ol dlEotAlHlE xS A
olEo FHAIZN F, ZHe Fstol ik, mdAFEeolE, oA HE H

7HA AdS FsAh ofmf ARE3E Sy
o2 AMoR FREIXENA 100% HEHSS TAAA F 1149 28& o
fr2 153 g= Al =4 Z 9 (CHClkMeOH=10:1)< F3ted 6719 &3
% f12-2(0.854 g)= Al ¢ ZH(CHCl;:MeOH=15:1)& &3t 771
o] B35 At 38 r2-2-32 A prep-HPLCE A A3}l RIE-1(henryin, 5.2
mg)S AATh r2-2-4~fr2-2-62> TLCH o= 22 9149 spote 2 YEY 3=
stz & prep-HPLCEZ 4 383lo] RIE-2(kamebakaurin, 185 mg)S Aglth
fr2-4(234.3 mg)dA e FZZEXEWEE(91)S ALz 283t &4 A7)
A AQARnEIYIE Fsto] F /e S AU, o] BYF 2-4-45 ¢
Al A A9e Fdste 1019 288 A 109 8 F
fr2-4-4-6~1r2-4-4-89] TLCH o= 22 A9 spoto2 HERY vz 3 +
prep-HPLCE 4383} RIE-3(excisanin A, 35 mg)S ddth A r3(1.312 g)ell

¥
K
u ol\
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10709 ®3S A, 1% fr3-5(2234 mg)S prep-HPLCE F83to] RIE-2
(kamebakaurin, 13.3 mg)S <At} prep-HPLCol| AF&3F H2] A& Table 40
LER LT

Table 4. Mobile phase conditions for HPLC gradient-elution.

Program order Time Flow HO Acetonitrile Curve

1 1.00 95.0 5.0

2 5.00 1.00 95.0 5.0 6
3 10.00 1.00 90.0 10.0 6
4 30.00 1.00 80.0 20.0 6
5 40.00 1.00 80.0 20.0 6
6 50.00 1.00 70.0 30.0 6
7 60.00 1.00 70.0 30.0 6
8 70.00 1.00 50.0 50.0 6
9 80.00 1.00 50.0 50.0 6
10 81.00 1.00 0.0 100.0 6
11 90.00 1.00 0.0 100.0 6
12 91.00 1.00 95.0 5.0 6
13 100.00 1.00 95.0 5.0 6
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Areal part of Rabdesia inflexa (142g) I

Extracted with 80% MeCOH for 2 months at r t
Vacuum filtration

80% MeOH Ext. (20 g)

Suspended with water(10g/1L)
Parlitioned with each solvents

EtOAc
-H -BuOH
4 478 e
Celite column chromatography
r
CHZCI2
(3-297 g) FioAe
Silica gel C.C.(CHCl,
I

MeOH

- Nm -
o

—MeOH : gradient)

I 1
fr2 fr3
4 1.531¢g (1.312 g) e ‘ il I

Silica gel C.C.(CHCL; MeOH =10:1) Silica gel C.C.
(CHCL MeOH=9:1)
L - X L] 1 P T
fr2-2 fr2-4 fr3-5
ks (854.4 mg)| | 234.3 mg))| | 15 ’ f37) 223.4mg) :fr3-10
Silica gel C.C.(CHCL MeCH =151} Silica gel C.C.(CHCL MeOH =5:1) | erep-HPLC

(o —

fr2-2-3 fr224 | [ 225 [fr226 fr2-4-4 RIE-1
h2:2al 476 m; 139 my 70 m 17 my o fz-1 141 m, fr2i4:5 13.3 mg
ks

ilica gl C.C (CH,Cly CHCL Aceton=1.11)

prep-HPLC

prep-HPLC o : I
RIE-1 RIE-2 fr2-4-4-6 fr2-4-4-7 fr2-4-4-8
G-2mg) 18.5 me ‘ Sl ‘ (Bmg) | |(12.7mg)| | (1L7 me) ‘ﬁ2'4'4'10‘
prep-HPLC
RIE-3
(3.5mg)

Figure 1. Isolation procedures for Rabdosia inflexa

B AUl A o FEse] ANES AAR F olHobAHIER B F
Fato] Aol ES 3 g2 Atk Aoizl ol PobAHolE $EHAL Hel7ha

Aol FAAZ & gk dHolAE o] E(1:2) §Hor &3t 10709 w85
At 1 F fr6 (200 mg)S A =4 A7 A (CHCl3MeOH=7:1)&

of Al 579 28-S A, Aozl FE F 6-2(99 mg)S 7HAIL A &
& A7 29 (CHCI:MeOH=9:1)< 33te] 5709 &85 AUt o] T 240
Z99 fr6-2-3 28 (32 mg)S prep-HPLCE £3t9] IIE-1(kamebakaurin, 4 mg)<
ARt prep-HPLCol| AF&-3F 28] #71-& Table 4] YR AT

_25_



Areal parts of Isedon inflexus var. macrophylius (181 g)

Extracted with 80% WeOH for 2 months at rt
Vacuum filtration

80% MeOH Ext. (20 g)

Suspended with water {10g/1L)
Partitioned with each solvents
| | 1 ] | |

rn-Hexane FtOAc (3 9) n-BuOH H,O

Silica gel C.C.(Hex:EtOhc =1:2)

¥ ] Ll T L} L] L] L) LI

iré

(200 mg)

frl fi2 fi3 fr4 fr5 fr7 fr§ fr9 fr10

I Silica gel C.C.(CHCly MeOH=T:1)

fro-2
f16-1 (99 mg) 116-3 fr6-4 116-5

| Silica gel C.C(CHCL, MeCH=2:1;
| | i 1 | | |

fr6-2-3

f6-2-1 116-2-2 116-2-4 fr6-2-5
(32 mg)
prep-HPLC
oE-1
(4 mg)

Figure 2. Isolation procedures for Isodon inflexus var. canescens

2RANA Ao FEHe] AUFL AAT F
o o dotAHlol =S 5

of FRAZ ¥ Zyld Fxlete] A4 SEEXE JHolAHOE 9 MEEE &

Ao FEeAt. e T s R FFEF 2ol UG oot HlE
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8 S& 7FA 3l sephadex ZH S STt ANEmZE Hasz ALEsto] F 11

i

N

o,

35 AA o] F 9102 mg)S prep-HPLC(ACN:H,0=10:90—50:50) & ©|
}o] DRE-1 (PGG, 42 mg)<S aith

ofo
ol

Leaves of Distylivun racemosum (580 g)

Extracted with 80% MeCOH for 2 months at r.t.
WVacuum filtration

80% MeOH Ext.(42.622 ¢)

Suspended with water[10g/1L)
Partitioned with each solvent

n-Hexane EtQAc (5.001 g) n-BuOH H,0

Celite column chromatography

MeOH
n-Hexane CHCI, (0.1 EtOAc (3.905
;018 ( 2 ©.5 2
Sephadex LH-20{:=0H)
e
frl fi2 15 f7 (120 mg) A fr1l
DRE-1
(42 mg)

Figure 3. Isolation procedures for Distylium racemosum

FEAE e xR 485 g 25 L 99 FHGar)dl ¥ 20 L] 80% i

FE2ds F53 F, AX(0.25 mm

o] FEZIALE AASA. o3hd o 3}

ad5 A FHVIE AHESt] FEEME ¢ AAYR F =] 25 92 A

glol A =75 T =42 z g

80% MEe FEES AU 80% Y-S FEEs 7T 1 Lol d8A7|x 28
=

2RANN Ao FEHe] AUFL AAT T



of goldEolES 82 g2 Atk Pold o HopAHIE FEEF 5 g2 A

eOH)S A A

£
>
AC
N
i)
i)
it
=
o
By
>,
oy
o
Ay
R0
2~
o
fetl
oo
AC
12
@)
s
@
!
=

Mol EEe dodu o 28 T o] FUW frd-3-3(408 mg)=

prep-HPLCZ ©]-&3}o] BPE-1(epicatechine, 20.2 mg)S Al t}h. prep-HPLCe] A}

Roots of Beehmeria pannosa (485 g)
Extracted with 80% MeOH for 2 months at rt.
Wacuum filtration

80% MeOH Ext. (43 g)

Suspended with water (10211
Partitioned with each solvents
T

n-Hexane EtOAc (320 g) n-BuOH H,0
Take 5 g
Silica gel C C (CHCL, —MeCH : gradient)

] 1 i 1 1 ] 1 1

i1 fi2 3 s 5 6 fi7 8 19

(0.153 o)
Silica gel €.C.(CHCL MeOT=3:1)
1 1 I ]
fr4-3
fr4-1 fr4-2 (53 mg) fr4-4

[ Silica gel C.C.(CHCL MeOT=4 1)
|

| ] g | -
r4-3-3
(40.8 mg)
| prep-HPLC

fi4-3-1 1r4-3-2

EPE-1
(20.2 mg)

Figure 4. Isolation procedures for the roots of Boehmeria Pannosa
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3-10-5. F¢ A F= ¢ £

w9 A 9 AxEE 45 g2 25 L 99 FHGar)ol ¥l 10 Lo 80% ™
Bes Theto]l A2 F @3 FEd0] FEAS 5T F, #4025 mm
size)E AFE A oS 23] wbE AAste] FEAALE A AT o dhE o] 3}
ad5 AAFAFFVIE AHESt] FEEME g AAYR F =] 25 92 A
Bl A -75Ce] A2 4 | o]S4E WEA § 4 Axste] 10 g 9

Zolo A o FEdel AuEe AAR F o
El

of -otAEO|ES 362 g& EAT Lo o

3to] CME-1(quercitrin, 74.2
mg)S AATE prep-HPLCO| AF&3F H2] 27 Table 40 YERH AT

Mo
B

o
e
rlo
i
M
ofy
=g
ShiA
J

tlo
5
i
on
50
3
Q
e
&

Leaves of Cornus macrophylic (45 g)
Extracted with 80% MeCH for 2 months at rt.

Vacuumn filtration

80% MeOH Ext.(10g)

Suspended with water (10g/1L)
Partitioned with each solvents
1 | | |

n-Hexane EtOAc (3.622 g) n-BuOH H,O
Take 1 g
EP-Silica gel C.C.(60% MeCH)
fr1 (284 mg) fi2
prep-HPLC
1 ]
CME-1 fi1-2
(7.2 mg) (148.4 mg)

Figure 5. Isolation procedures for Cornus macrophylla
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= 25 L 599 FFHGar)ol ¥ 10 Lo 80% ™

Ao A AT 62 g
Bes Theto]l A2 F @3 FEd0] FEAS 5T F, #4025 mm
size)E AFE A oS 23] wbE AAste] FEAALE A AT o dhE o] 3}

0% HARGEEIE A TS 413 AAS F B Fe 4
Bl A -75C9) 24 WELA o|54E WEAZ ¥ 54 Axste] ¢ 10 g I
5

80% MEE FEES AUk 80% vES FEES FFT 1 Lol dgA7]aL

2ozl A o r FFste] e AR F ood

of deotAlElo]ES 15 g& AT Aol oEotAEolE £E5& 15 g& F5}o
ofAlHl o] Eivl k& (1:6:0.3)2 /W& ml= A}

i}

Ae7hA A FFAX F ik

&3t 279 RS de F 2 F e FE prep-HPLCE o] &3ted CMNE-1
(luteolin, 12.2 mg)S 4 Jh. prep-HPLCO| AF&3F Eg] ZAL Table 49 YEY
At

Areal parts of Cassia mimeosoides var. nomame (62 g)

Extracted with 20% WeOH for 2 months at vt
Wacuum filtration

80% MeOH Ext.(10g)

Suspended with water{10g/1L)
Partitioned with each solvents

n-Hexane EtOAc (1.5 g) #-BuOH H,0

Take 0.6 g
Silica gel C.C . (Hex EtOAc MeOH =1.6.0.3)

fr1 fr2

(173.6 mg) {400 mg)
prep-HPLC Silica gel C.C.(Hex EtOAc =16
CMNE-1 1122 fre-2 (1252
(12.2 mg) {31.2 mg) {108.1 mg)

Figure 6. Isolation procedures for Cassia mimosoides var. nomame
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1 Al g}

DR E A |

b 2289 24 2%

ol

1-1. W4 g%
1-1-1. Atvtep 3289 ded AP A &3
1-1-1-1. Aktst 14 &of £325¢ Dad I A&

25 v 2839 melan-a Al ENAY Hald A A& &
A3 A} MgkE: 2FEFENAE AYE=0G0 pg/mb)odA AL BEE 2A 9
S HAA ¥ FEF G50l U W B3 FoAE A EHoAHE &
Aehd B A E7H83.4%)7F 7HE F ok tHFigure 7a). 18Y A FE(50 ug
/mL)ll A AE AEEo] YA vet ol d depd AFA A =&
AA sto] U2 AHAIAE F<sty] Skl AR FEE 3o melan-a Al ES}
BI6AI £ ¢ depd A oA 53E g6t
4

Az F% 10 pg/mL, 5 pg/mL= 23k

5ol AT 4EL

A 9A g9 A4 82%% 663%E ALHWA MTTE o] &3 Ax FHd+=
27y 102%9F 6.1% A9 P HA A FRkal ExT o2 AE-¥E arbutin(melanin
content 50 pg/mL:483%, MTT 50 ug/mL:-3.7% )oll HlsjAE F& &35 e
A tH(Figure 7b).

B16F1 MXE &3 @ghd AR 9A 2310 pg/mL:76.1%, 5 ug/mL: 64.8%)
NME AE FAoll= FEFS v XA F3(10 ug/mLi-1.1%, 5 pg/mL: -5.0%) hx

¢l arbutin(melanin content 500 pg/mL:37%, MTT 500 pg/mL: 6.5%)°]4
hydroquinone(melanin content 1 gg/mlL:65.8%, MTT 1 pg/mL: 7.4%) #®]& <$-=3F
A4 a3E Yel At (Figure 8a). BI6F10 AIEE o] &3 o dolAHolE Fo| =
gl A gA a3E 549 230 pg/mL: 60.7%, 5 pg/mLi42.9%)%= o Al
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29 vMA R dEzTFo R AFEE arbutin(melanin content 100 pg/mL:12.5%,
MTT 1 pg/mL:4.3%)°]Y hydroquinone(melanin content 0.5 pg/mL:39.2%, MTT
0.5 pe/mL:12.7%)°l Hla] AE FAo FFE vAA Fe= "M F& 2=
e S TH(Figure 8b).

a8}
fa
=3
N

=
~
=3

120
Wl Melanin ~ —-MTT o W elain <17 il
g 100 1100 - %100 I 5/‘1/| ] 100 5
X ws oEH L
< 9] £ o
S ws fal TR
3 — 2
2 s § g
) ns N R Wz
g g .
. © |
0 0
MeOH Hexane  EIOAc  BuOH H,0  Arbutin EtOAC (10) EtOAc (5) Arbutin (50)

Figure 7. Effects of extracts of Rabdosia inflexa on the melanin content in
Melan-a cells. (a) Effects of 80% MeOH extract and subfractions of Rabdosia
inflexa on the melanin content in Melan-a cells. Concentration of samples was 50
pg/mL. (b) Effects of EtOAc fractions of Rabdosia inflexa on the melanin content
in Melan-a cells. Concentrations of samples were 10 pg/mL and 5 pg/mL.
Melan—a cells were cultured for 96h inducing melanogenesis with TPA 100 nM.
After 24h passed, media and samples were exchanged everyday for 3 more days.
Then, melanin content was quantified by measuring the absorption at 450 nm.

Data were means = S.D. from 3 separate experiments. *, p<0.05 compared with

control.
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a) b)

il t Melanin Nt
W Velanin  —+-HTT 100 w100
S0 m_ s
E : 30 193
: ¥ L. 2
) S ofa ; 0 s
= < g q S
5800 mE = g
: s fal g 0z
2 i 2 k5 18 <
§ 40 X 0 &
' ] |
0 ) 0 0
EtOAG (10) EtOAc (5)  Arbutin (500) H.Q(1) EtOAC (10) EtOAc (5)  Arbutin (100) H.Q(0.5)
Concentration of Sample (©/ml), H.Q : Hydroquinone Concentration of Sample (#/mL), H.Q : Hydroquinone

Figure 8. Effects of EtOAc fractions of Rabdosia inflexa on the melanin
content in B16F1 cells. (a) Results used B16F1 cells. (b) Results used B16F11
cells. B16 cells were cultured for 96h inducing melanogenesis. When 24h passed,
fresh media and samples were exchanged only on the first day and cultured for
the 2 more days. Then, melanin content was quantified by measuring the
absorption at 450 nm. Results were means £ S.D. from 3 separate experiments.

* p<0.05 compared with control.
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1-1-1-2. 2a+3} o dolAEolE BB dad A Asfg

Mouse WA FGAE 3FFAA Abdkat o HolAHOE &2
nAA e sRoA ded A A ZAUt A SAEH o] #
S AglolEE Ax A 479 B o2 Yo melan-a AIEES o] &35to] &
debd g oA ZRE FAsddnh AR =S 50 pg/mLoE A g

G gERave & F9E50] 7P g4 dad A4 gA 2IH9BI1%)E
Bou A FRollM AE FARE AstA A(954%)ste] 1 Ig Wehd o
A Z37 vdeda e AE FAdstr] ffste] =S wEo] dWebd A4 oA
23S e AR A FEE 10 pg/mLoE s13ls v Hebd AgA <
Al Z3H89.4%)= X8 iAo, o] FRAME AXE T4 AA(49%)E HE
ulo}, Alxe] Sao & 43S m XA & 5 pg/mlolAe Wephd A A &

2(775%, MTT 85% )& &<l s A3 =2 arbutin(melanin content 50 ug

ot
il
°
X
=
o\
1>
=

fob of
ook
o

tot
ull
Lo

r?ﬂ

ol

/mL:489%, MTT 50 pg/mL:7.0%, melanin content 5 pg/mL:7.8, MTT 5 pg/mL:1.7)
Bop % 52945 Holi as ST F AAY T3 B 835 oldobA
HolE FAAE AR A % 50 ug/mLAA AX FAd & IS vAA go
AA(134%) F-g 2ebd A A E387.1%)5 WEFHSLAL, 10 pg/mL(54.6%),
5 wg/mLBB15%) A F= JAE xRl arbutin(G0 pg/mli489%, 10 ug
/mL:22.1%, 5 pg/mL7.8%) Ett 3 dapd A3E g4 2345 g2A & + A
AH(Figure 9). ol AW}E Foto] Ahdtst FEE9 Webd AFA oAA 2HE

Hole FRAWO HIEZErE £33 oEoiAHlE £ HFH & A

£
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120

—= Melanin(50) E== Melanin{10) mm Melanin(5)
%E —a— MTT(50) —— MTTT(10) —o— MTT(5)
Z 100
=
T
<
T 80
o
g
=]
e 60
<
=
&
o 40
=
[4b)
2
= 20
[«5]
o
0
Hexane CH.CI, EtOAC BuOH H,0
c trati
oncentralion g5 10 5 50 10 5 50 10 5 50 10 5 50 10 5

(g /mL)

Con.: control  I.I. EtOAc: EtOAc extract of Rabdosia inflexa  Ar.: arbutin

Figure 9. Effects of subfractions of EtOAc extract of Rabdosia inflexa on
the melanin content in Melan-a cells. Melan-a cells were cultured for 96h
inducing melanogenesis with TPA 100 nM. After 24h passed, media and samples
were exchanged everyday for 3 more days. Then, melanin content was quantified
by measuring the absorption at 450 nm. Results were means * S.D. from 3

separate experiments. *, p<0.05 ; ** p<0.01 compared with control.
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1-1-1-3. A3 g2 z=zveg B & dad AFA A&

A g e FRAAE wehd AR oA Zdt S5 IR

!
Mz
Jot
fjo

FEREEN AESS o]gste] WE s FHEFE 0%~100% T7F A7IHEA £AbH

4

4 sFAth Melan-a Al ¥l N85 5 pg/mL, 1 pg/mL + 718 == Agsto] =
ghd A oAl a3 AT 23 5 pg/mle sEAA = fri3o] M T2 A
23H@®0.0%)5 HAoH oo Alx FACd FFS FALATL%), HelE
fra(63.1%) ¢k fro7t £ ZIHE9.5%)E HEAT 1 pg/mLe] A s=oA A
fr3o] 7 ¥ &2 3%(38.3%)E YHEFHATH Table 5).

Table 5. Effects of subfractions of CH2Cl: extract of Rabdosia inflexa on

the melanin content in Melan—-a cells.

8§ = 5 pg/mL Ae5= 1 pg/mL
Fractions Melanin Melanin
MTT (%) MTT (%)
content (%) content (%)
frl 164 + 35 10 £ 1.0 -11 £ 1.3 -2.8 £ 57
fr2 595 + 1.3 33 %66 10.7 £ 13.4 -5.0 £ 0.3
fr3 80.0 + 3.8 17.4 £ 18.4 383 + 99 -35 + 1.2
frd 63.1 + 2.8 6.8 £ 1.3 225+ 0.9 =77 £ 2.5
fr5 334 + 93 93 + 26 57 + 93 -19 + 19
fr6 294 + 229 11.0 £ 83 54 + 54 16 £ 06
fr7 -3.1 + 23.2 11.8 = 9.1 77 + 39 0.0 + 0.0
fr8 225 + 47 10.2 £ 6.8 183 £ 42 2.7 + 6.2
fr9 157 £ 4.0 40 + 1.3 178 £ 45 1.0 £ 27
fr10 17 £ 25 6.3 + 3.6 87 + 83 33+ 13
frll 23 £ 2.7 152 £ 1.0 9.3 + 14.8 101 £ 1.2
arbutin 50 384 + 99 -1.9 + 1.3

The data expressed as means + S.D. of three determinations.
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1-1-1-4. A3} fr2 £ E 9 dad AT A&

FRRIEN UL o fite] SAYOR FUF PHF 28 AUL T
o7 6719 £HES] melan-a AEl WF Wehd HFA oA wAE F4sAn

7t B85 5 pg/ml, 1 pg/mLe NE =2 A3 23 5 ug/mL A FEolAs
fr2-2(87.2%), r2-3(86.8%), fr2-4(85.19%)7} Ae] vx=dk FFo] Wetd A 9A
792 e e, 1 ug/ml Ay TEANAE f12-4 (57.5%)7F /M 58 a3t
E Yehd e, o]AE arbutin 50 pg/mL(49.3%) A7 FEoA HU= ¢ £&
E34E B HTable 6).

Table 6. Effects of fr2 subfractions of Rabdosia inflexa on the melanin

content in Melan-a cells.

Melan-a (ug/mL) Melanin contents(%s) MTT (%)
fr2-1 (5) St ™1 By 91 £ 0.7
fr2-2 (5) 72 + 1.7 84 £ 32
fr2-3 (5) 6.8 £ 14 98 £ 1.2
fr2-4 (5) 3.1 £ 14 76 £ 1.8
fr2-5 (5) Ied=/2.% 02 £ 27
fr2-6 (5) 39 £ 35 59 + 47
fr2-1 (1) =Zone 2 240} 94 + 38
fr2-2 (1) 25v +45.5 77+ 75
fr2-3 (1) 237 + 2.7 87 + 2.7
fr2-4 (1) 575 + 3.1 6.9 + 58
fr2-5 (1) 9.3 + 4.0 94 £ 1.2
fr2-6 (1) -0.1 £ 1.1 109 + 4.0

Arbutin (50) 493 + 3.3 31+ 25
Arbutin (10) 249 + 56 3+75
Arbutin (5) 132 £ 65 2.3 6.7

The data expressed as means + S.D. of three determinations.
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1-1-1-5. A3} fr2-2 B E9 dzd AP A&

Al fr25 6709 Bgor L3 A T FEY Fos HolWM o] TR
fr2-2% Z¥E& Estel 2o 9719 £3E2] melan-a AlXEe] W Wepd YA

A7 EIHE 5 p/ml, 1 pg/mLe] AR BEE Azse] Bl A=

o,
R

S5 1 pg/mle] A2 BRolA 23 12268 AX S0 A8 T nAA 2
WA 472%9) £ &3S JHNAL, oJAL dxzTom AR arbutin(A el
% 50 pg/mL:384%)Hte F& AR on &9 fr2-2-5(58.4%)2 fr2-2-4(71.6%)
A ALE AX FA A JFL A GOUAE $5F Wk A EHE

A 81 v (Figure 10).

140
120
100
80
60
40
20
0

Fractions fr2-2-1 fr2-2-2 1r2-2-3 fr2-2-4 fir2-2-5 11r2-2-6 11r2-2-7 f1r2-2-8 1r2-2-9 Arbutin

Concentration of Sample (ug/mL)

CoMelnin(5)  EERMelnin(l) ——MTT(5) —B-MTT(])

*

Relative Melanin Amount & Cell Viability (%)

Figure 10. Effects of fr2-2 subfractions of Rabdosia inflexa on the melanin
content in Melan-a cells. Melan-a cells were cultured for 96h inducing
melanogenesis with TPA 100 nM. After 24h passed, media and samples were
exchanged everyday for 3 more days. Then, melanin content was quantified by
measuring the absorption at 450 nm. Results are means * S.D. from 3 separate

experiments. *, p<0.05; ** p<0.01 compared with control.
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1-1-1-6. Atd+3} fr2-4-4 £ E 9 dad AT A&

Ahaket fr2-49] 5749 £E T JPE ol B f2-4-49 95 5 pg/ml, 1 e
/mLe] Als §E=Z A Z3o] melan-a AEZd A9 Hepd A3 oA gE FA
shath AlEe] % 5 pg/mLollA 855%¢9] Hekd A3 A E3E e,
OJAL YRToR AHEH e FE9 arbutin Bul oF Suje] £L& FHE HYO
™, arbutin 50 pg/mLE A3 FA(39.7%)Ett= 28] o] 43 aE Hrh
Als A % 1 pg/mLoA e iz o] arbutin(10.7%) Eoh oF Huje] £ ¥
(51.6%)& YER A H(Figure 11).

100 T 100

/
B Mclanin - ——MTT j
I I 0

fr2-4-4 (5) fr2-4-4 (1) Arbutin (50) Arbutin (5) Arbutin(1)
Concentration of Sample (#8/ml)

(o0 ]
o
(o]
o

Lo ]
o
1
o9
o

s
L e )
-
L )

(%) AN[IqeIA []P) dAnEePY

[ e ]
L= ]
[ o ]
o

Relative Melanin Amount (%)

Figure 11. Effects of fr2-4-4 fraction of Rabdosia inflexa on the melanin
content in Melan-a cells. Melan-a cells were cultured for 9 h inducing
melanogenesis with TPA 100 nM. After 24h passed, media and samples were
exchanged everyday for 3 more days. Then, melanin content was quantified by
measuring the absorption at 450 nm. Results are means * S.D. from 3 separate

experiments. *, p<0.05; ** p<0.01 compared with control.
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1-1-1-7. Adte} fr3 B EES S dad AFA A&

Al

Kol
= =

of
i
_0|L

o
o

FEREFN WEes ol&ste] waHer LY 28T i3
of A& 1070¢] 229 melan-a Al gk Wepd YA A madE SA3
U AlZel Aelets AR F=E 72 5 pg/ml, 1 pg/mLE Alxste] 54 3§ A
I 1 pg/mLe] A& FEelA fr3-57F AlEe] FA = FaF(-0.3%)°] §leo] At
AR gA &9 7642%) A ALHol UEEt AgAe] = 5

/mLel A 7 £ &35 BRAY f13-72 Tt Sl WA AX FAd= 93

%2

=
 0-

o

S FA FowAME 7(-1.6%) HZa2 arbutin(3 8] 5% 50 pg/ml:36.4%) K.t}
2 839(45.3%)E A 59t (Figure 12).

140

Em Melanm (5) SEEMelanin (1) ——MTT (5} —-MTT (D)

120 +
100 -
80
60 +
40 +

20

Relative Melanin Amount & Cell Viability (%)

Fral:tions0 fr3-1 fr3-2 fr3-3 fr3-4 fr3-5 fr3-6 fr3-7 fr3-8 fr3-2 fr3-10 Arbutin

Figure 12. Effects of fr3 subfractions of Rabdosia inflexa on the melanin
content in Melan-a cells. Melan-a cells were cultured for 96h inducing
melanogenesis with TPA 100 nM. After 24h passed, media and samples were
exchanged everyday for 3 more days. Then, melanin content was quantified by
measuring the absorption at 450 nm. Results are means + S.D. from 3 separate

experiments. *, p<0.05; ** p<0.01 compared with control.
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Ahaket o’lotAlElol E YRR Eeg /1Y e Had A3 o
A Z3}E melan-a AFE9 Bl6 AEE o]&3e 5T} Excisanin A9}
kamebakauring Al £9 %% 1 pg/mLE 48] mealn-a A|ZEo)A Aebd A3
A oA g9E FA AR 47 67.9%9 57.2%9 JA &23%E YER A tH(Figure
13a). B16F1 Aol A= 742 269%<F 39.9%9] A &35 R 931, BI6F10 Ao
e 2H7F 56.7%9F 395%9 oAl e HAth o] W dExT o= A4S arbutin
¢l A9 100 pg/mL A7 sEolA melan-a AXEoA = 29.4%, BI6F1 M XA &
13.9%, B16F10 M ¥™oA = 09%< AA &35 ® v 123 hydroquinonel! 7
+ 05 pg/mL Al FEolA Z+7tel Ao 74.1%, 30.4%, 39.2%°] AA A&
el 1 tH(Figure 13a).

23 335 henryin? A% A& AHE 55 2 peg/mL, 1 pg/mL, 05 pg/mLE
FH 3t melan-a A9 BI6F10 Aol Agste] Hapd A A 23E
A3t Melan-a Al E M= 2 sl A 64.5%, 44.9%, 23.8%° A3 &I=
EFI 3, B16F10 Mol A &= ZHzE 44.8%, 24.7%, 8% A3 &35 H . o]
fzToz ALE3t arbutin® A$ 100 pg/mLe *E] FX=oA melan-a AlX<}
BI6F10 AlElA 2447 31.6%, 18.8%°] °14l &¥& ¥ % th(Figure 13b).

R\

2 £

1-1-3. UVB ZAtdl &3 detd AFAol v = s 2859 A
23

1-1-3-1. UVB ZAtd 9% @ad P A= dEz=2vg £8=9

A &
A9 wED HPE oY A BYNE P IR A 248 A4F BAE
SESREEED



=z
ol
Lo
4o

FEo| oled AA ATl o Behd Aio 4YL dAHE TAE

gl 3 Ay shbel ez £ dad £38& T 240 ¥ fri2e
Az F4 9

Al FaFs FA ¥ F206 pg/mb)olA 585%° &IHE R
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(Figure 14).
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Figure 13. Effects of compounds isolated from Rabdosia inflexa on the
melanin content in Melan-a and B16 cells. Melan-a cells were cultured for
96h inducing melanogenesis with TPA 100 nM. When 24h passed, media and
samples were exchanged everyday for 3 days. For B16 cells, they were cultured
for 96h inducing melanogenesis. When 24h passed, fresh media and samples were
exchanged only on the first day and cultured for the 2 days.

Then, melanin content was quantified by measuring the absorption at 450 nm. (a)
Compounds were excisanin A and kamebakaurin. (b) Compound was henryin.
Results were means = S.D. from 3 separate experiments. *, p<0.05; ** p<0.01

compared with control.
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I Melanin content
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Relative Melanin Amount (%)
(%) AUNQBIA (18D 8AneeY

fr2:(5) fr3(5) Arbutin (100)

C fr2(5) r3(5) Ar.(100)

C: control Ar.. arbutin

Figure 14. Effects of subfractions of Rabdosia inflexa CH2Cl2 extract on
melanin concents in the Melan-a cells irradiated with UVB. Melan-a cells
were cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h
passed, media and samples were exchanged. After another 24h passed, UVB (50
m]/cmz) was irradiated for 2 days. Then, samples were treated for one more day
after media were exchanged. Melanin content was quantified by determining the
absorption at 450 nm. Results were means + S.D. from 3 separate experiments.

* p<0.05 compared with control.
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1-1-3-2. UVB ZA}e] 23 dzd Ao ddEZEo nXE &7

Ahdbslol Al &3 G EAES UVB FAbel] dish weid A oA 35
melan-a A|E¢ BIGHIEE o] &3to] 583 A3 melan-a A XA 9 224 A}
of tigh dWepd A A Zd= AR AP §% 1 pg/mLolA excisanin A7}F
43.9%, kamebakaurin®| 42.7% % Zo &2 AFEE 100 pg/mLel arbutin(16.5%)X.
o} 28] o]4te] £& a3 E YEYT BI6F1 M2 E o]&3te] UVB AR gt
wEgk setEEY dWad AR 9A s el A3 A5 Ay & 1
/mLol A excisanin A¥ 43.1%, kamebakaurine 53.3%¢] 94 3= el oH
oJAL v o= AFEHE 100 pg/mLe arbutin(24.9%)E.tF 22k oF 178} 2.14)
o F2 FHE Y= ZadE EHYY BIGFIOMEE o83 UVB XAt g
g EEY Wad AP 9A 2H4E SA4T A9 As AY & 1 o,
/mLel A excisanin AT 60.0% kamebakaurin< 31.8% % tZo = AREE 100 ug
/mLe] arbutin(19.9%) 5.tk Z42} oF3ujo} 16¥fe] F& &35 defuidek Al 7HA
AEE o]&sto] Atet= e &3 dd=4d59 UVBel did dad A o

A ETNE 249 49 2F 2Ry $58 92 o UVASH gig v

|\

Abakslol A Be2)dk = oslibo] A& Al henryin 9 A UVB FAH tisk Aad
A AdA 295 melan-a AXEZS BI6F10 A2 E o] §3te] 13t th. Melan-a
AEAA AR %= 2 pg/mL, 1 pg/mL, 05 pg/mL= Astls ® 424 70%,
57.7%, 53.9%° A &35 B, o] w AFE3 thxat<l arbuting! -5 100 ug
/mLe] &l A 494%¢] A ZoE dEliid. 28y UV 24 ddes g2
2 pg/mL, 1 pg/mLe] A& FZolA MTTE 53 27 Ax352 A&l 357%,
12% % FAHo] o] g ol A AFE TS dAlste] debd 444 oA

ol chgh et
O AT A 2= N8 % 2 pg/ml, 1 pg/mLolA 77} 14.2%, 8.7%= T
Z7o 2 A8 100 pg/mLe arbutin(84%) Rtte 2o 3= ey ol oH(Figure

A= FFS T de= FAsAT BI6FI0 AlE2E o] &3 UV A
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Figure 15. Effects of compounds isolated from Rabdosia inflexa on the
melanin content by the UVB irradiated melanocytes. The cells were cultured
for 96h inducing melanogenesis. When 24h passed, media and samples were
exchanged. After another 24h passed, UVB (10 m]/cmz) was 1irradiated for 2
days. Then, samples were treated for one more day after media were exchanged.
Melanin content was quantified by determining the absorption at 450 nm. Results
were means = S.D. from 3 separate experiments. *, p<0.05; **, p<0.01 compared
with control. (a) Compounds were excisanin A and kamebakaurin. (b) Compound

was henryin.
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1-1-4. UVB A= ¥ melanin AFA #FF mRNA Tdo| A3 F=

0| AlAE &

1-1-4-1. UVB A= ¥ melanin AH¥AL #¥ mRNA %4 HIE=E=
Wet 28] Xt 9P

AP e wstsh Aol Ax A FRL FYAIE F8F AREA

A A 2 UF el FEEC @ebd Mz oAl B mRNA W@ oA

ARE Feste] vy 2AzAY olf H5AS FA Ak A Hagzdg

B

Z dgd A oA G50 M $Eld 29} fr3e] Wad A &
Aol dahd AAo] Toldts FL& mRNA Aol 7123 AdS &ty 9so]
RT-PCRE AASAT &4 27 AYgA A}

SCFe] wd<fo] dA3] hastslth(Figure 16).
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MCIrE A8kl JoS Felstdy. ddE 49l excisanin AT mitf, tyrosinase,
c-kite ZeA 28]z, TRP-13% MCIrE A 3d92™, kamebakaurine
excisanin AR T = A H oz oFe A7 mitf, tyrosinase, MClr, TRP-12] mRNA

e S o A Al A tH(Figure 17).
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Concentration { A£8/mL )

C fr2(5) r.3(5) Ar.(100)

B-Actin
Tyrosinase
TRP-1
TRP-2
Mitf
MCI1r

5CF
o-MSH

Figure 16. Effects of subfractions of CH3Cl; extract of Rabdosia inflexa on
mRNASs expression in the Melan-a cells irradiated with UVB. Melan-a cells
were cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h
passed, media and samples were exchanged. After another 24h passed, UVB (50
m]/cmz) was irradiated for 2 days. Then, samples were treated for one more
day after media were exchanged. Total RNA was subjected to RT-PCR

experiment.
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Concentration ( A5/mL))
c EtOAc(10) E.(1) K.(1) Ar.(100)

pactn e e
Tyrosinase - [ Y
TP e ——
(I e e e |
Mitf — e — c—
MOt [ ———
it e ——

Figure 17. Effects of isolated compounds and EtOAc fraction of Rabdosia
inflexa on mRNA expression in the UVB irradiated Melan-a cells. Melan—a
cells were cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h
passed, media and samples were exchanged. After another 24h passed, UVB (10
m]/cmz) was irradiated for 2 days. Then, samples were treated for one more
day after media were exchanged. Total RNA was subjected to RT-PCR

experiment. E.: excisanin A K.: kamebakaurin. Ar.: arbutin.
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Concentration ( #8/mL)
C FtOAc RIE-3 RIE2 Arbutin

(5) (1) (1) (100)
Mitf e N o w

Tyrosinase - - o D &
TRPA - L

B-Actin Zoams E N 0w

RIE-2: Kamebakawrin  RIE-3: Excisanin A

Figure 18. Effects of Rabdosia inflexa on the tyrosinase and TRP-1,
TRP-2, Mitf protein expression in Melan-a cells. Melan-a cells were
cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h passed,

media and samples were exchanged everyday for 3 more days. The numbers in

parenthesis were concentration in pxg/ml.

E.: excisanin A, K.: kamebakaurin, Ar.: arbutin
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1-1-6. A¥tsl &= H7lE 3FFY #24 2 ¢4 29
1-1-6-1. Adrst F2EL 7 emulsiond] dd B4Y A4A &3

kel FEEo] SFE HelME dekd A oA Zsol FAHEAE Fst
7] 9ste] At ogolAEHolE EHFELS HIIe o HAQ melan-a Al FEol A9
Aepbd A A T3S 1000 pgg/mL, 500 pg/mL, 200 pug/mLe A8 FEZ F
Hlste] 43 A3l z+zh 89.4%, 40.6%, 10.3%2 A &3S JeEpfith ey
1000 pg/mLel AP FEAAE AE $42 4A(B22%)3 3 Qo] 12 ddte] o
FL A4 a3s Jegd AS gl s tH(Figure 19).

T Slofof vk Aok Fa37 Zwol v stHFE I & e 240 A
wa AxT W FAHA FeEud AUz Vles AT 5 (7] WEeld w
gt Ak BHE A FH S5 - 7hE BE AHAAA AAlste HEA AIEHO, 25
A0T)E Z&sto] Atst odotAHolE £8ES F7beto] Az dEAS -4

25, 40, 60T 15797 B8l Rasds AxS Fasiget @,
Ahaket o dolAHOlE &S 02% T oEHE Axd T 7 2xEE
Bste] Aol Ry oo WHHe ARE 10¢7 Feledied, BRE 2=

A bR EA 74 = ek (Table 7).
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Figure 19. Effects of emulsion containing Rabdosia inflexa EtOAc extract
on the melanin content in Melan-a cells. Melan-a cells were cultured for 96h
inducing melanogenesis with TPA 100 nM. After 24h passed, media and samples
were exchanged everyday for 3 more days. Then, melanin content was quantified
by measuring the absorption at 450 nm. Results were means + S.D. from 3
separate experiments. *, p<0.05 compared with control. R.E.: Emulsion containing

Rabdosia inflexa EtOAc fraction, Ar.. Arbutin.
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1-1-6-3. A3 FEES 743 emulsion? pH &3

Ahabst o dotAlElo] E EEES 0.2% H7EE oEAde] pH 34 43 64 + 01

S YER A (Table B).

Table 7. Results of thermal stability test of the emulsion containing an

EtOAc fraction of Rabdosia inflexa.

Day =4, € 25C 40°C 60T
1 0) ) 0) 0)
3 ) ) 0) 0)
5) 0) 0) 0) 0)
7 0) O 0) 0)
10 ) ©) O 0)

Table 8. pH measurement of emulsion containing EtOAc fraction of

Rabdosia inflexa.

Sample Concentration (0.2%)

Base emulsion 72 £ 01
Emulsion containing EtOAc fraction

6.4 + 0.1
of Rabdosia inflexa

Emulsion containing arbutin 72 £ 01

The data expressed as means + S.D. of three determinations.
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Figure 20. Microscopic aspect of the emulsion containing EtOAc fraction
of Rabdosia inflexa. (a) immediately after the preparation (b) 1 month after the

preparation
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1-2-1. A8} =& E o] Nitric oxided AAd mx&= 3

1-2-1-1. Atst &d) 23 Eo] NO A A &4

H&S sl Ao R 4] nitric oxide(NO) Aol tfgh 2kukel
=529 a3=E gosly] Yol RAW 264.7 Al Eo] LPS(1pg/mL)¢t Atulsl £ 35
Z AHYstsrh. B4 NO Griess A °F& o] &3to] Al
o EA8t= NO; o e SAst3rh L A% LPS @5 AHFToA
4122 yM=E NO7ZF #&F A=A o, shdkel it =557 dHolAEHolE 8

=ollA 2tz NO A7 #e] 3.04 uM, 249 yM= dA 3] Z4g AL &9 5 A
4

(]
rlo

%

o
o1
o
&

>
3

-
o
off

i
:|:‘4
o2
2,
of\

H(Figure 21a). sHA %, o] §&=oA LDHE o|8std A 545 SAZ
A 2232 7368%2 A Ukl cEoHAHCIE £ 1476%2 ek NO ¢
Al 237 AE 540 23 ARJMAE Felshy] flstd A5 $5F 25 py/mlE
ste] NOoAler AlE =A& latgith

LPS @& Agwore 4758 uMe NOZt BAEHN O™, A& $E8 25 u
/mLE A3 S84t F3 5 oot H ol E =M= 747 804 uM, 1.76uM
2 e A9 wERU= AE 542 gloAa NO oAl b= ofF 264 #as

0
olAElOlE REoA = o 148 FUIEgih &, AhakE o "olAlHolE

AL, olg
TIE2 sE7F 92 AHdA R 73 NO 44 94 a23E Yetd Atk (Figure
21b).
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Figure 21. Effects of 80% MeOH extract and subfractions of ARabdosia
inflexa on the production of nitric oxide in LPS-stimulated RAW 264.7
cells. One group of RAW 264.7 cells (15x10° cells/mL) were stimulated with
LPS (1 pg/mL), while several other RAW 264.7 cells were stimulated with LPS
plus the indicated concentration of samples for 24h. Cytotoxicity was determined
by using the LDH release method. The data were represented by means = S.D.
in triplicate experiments. *, p<0.05; **, p<0.01 compared with LPS alone. (a)
Concentration of samples was 50 pg/mL. (b) Concentration of samples was 25 ug

/mL.

_56_



1-2-1-2. Attt FEEA B 3F compoundE<9 NO A oA &4

Abakastol Al REld ddEFdE NO A o4 axE sy 93ty
RAW264.7 M3 LPSU pg/mL)9 #83k excisanin A%} kamebakauring 2 ug
/mL, 1 pg/mLe] F=& AHgaslth LPS @5 eatol s 3152 uMe NO7F A
AEom ANE AYFE 2 pg/mLolAE excisanin A7} 8.85 uM, kamebakaurin

o] 6.85 uM& oA &35 Yetfilon, 1 pe/mL A2l s 27 1667 uM
9} 1764 pME X & o7 NO AAES oA 8 A tHFigure 22a).

ddEAd2 P27 Y henrying NO A A 3= gol3dt Az LpS ¢
=02 A A= 31,76 uMe NOZF A=A AJ59 A7 % 5 ug/mL,
25 pg/mL, 1 pg/mLe =4 Z+zF 067 uM, 3.04 uM, 8.13 pM<e] NO oA &3}
£ Yerd Atk (Figure 22Db).

1-2-2. 2utst 3 E0] INOS #H¥of WA= 9%

RAW264.7 Aol LPS( pg/mL)E AH&3dte] INOSO| A4S #F=3 §F Atdhst
HegE 255 3 29&53 23 99 225 9% mRNA 23 A A=E

RT-PCRE &ste] &otw gttt LPSoll ¢late] iINOSE @A sHA F7tskdon, 4kt
3 BEES AHEe A7 dHolAHCE FFE] mRNA HdS ofF 7Zat
Al th(Figure 23a). 18]35l Abehet 2R E Feldh 9dEHE9 INOS Hd2 5%
o)FH o g A A tH(Figure 23b and 23c).

1-2-3. Adtel 58] COX-2 2qI mA= ¢

qu

RAW264.7 Al LPS( pg/mL)E AH&3te]l COX-29 AAS =3 F Atdhs)
25 3 29E 2o ¢d EHE0 9% mRNA A A 4%=E RT-PCR
S Bt olr gt A 2FEE 2 I EAE oHolAEHE FIE
WH S ek A o Al ek tHFigure 23a). 1@ Ababal 2 EE 2] d

A

402 mRNA #dS A5, 53] excisanin
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o
off
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Lo,
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2 pg/mL A7 F=dA ZAsHA A 235 XY (Figure 23b and 23c).

a) b)

1 ] 13 L
w0 L0y | il N0 +LH |

NO production (% of control)
(%) @ses|as HA'
NO production (% of control)
(%) osesP1 HA

LPS (1 @/ml) - + 1 & + + LPS (1 m/mL) - + + + +
Con. (1 @/ml) - + E(Q) E(1) K.(2) K1) Con. (®/ml) - + H.(5) H. (2.5) H. (1)

Figure 22. Effects of compounds isolated from ARabdosia inflexa on the
production of nitric oxide in LPS-stimulated RAW 264.7 cells. One group of
RAW 264.7 cells (15x10° cells/mL) were stimulated with LPS (1 pg/mL), while
several other RAW 2647 cells were stimulated with LPS plus the indicated
concentration of compounds for 24h. Cytotoxicity was determined using the LDH
release method. The data were represented by means * S.D. in triplicate
experiments. *, p<0.05; ** p<0.01 compared with LPS alone. E.: Excisanin A, K.

Kamebakaurin, H.: Henryin
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a)

(concentration : 25 48/mL)

LPS(148mL) - + + + + + +
Crude Hexane EtOAc BuCH H, O

b)

(concentration : 2, 1 #8/mL)
LPS{148/ - + + + + +
E2) E@ K@ K@

iNOS

B-Actin

c)

(concentration : 2, 1, 0.5 /8/mL)
LPS(1/48/m + + +
H.(2) H. (1) H. (0.5)
iNOS

cox2 _

B-Actin

Figure 23. Effects of isolated compounds, 80% MeOH extract and its
subfractions of ARabdosia inflexa on the iNOS and COX-2 mRNA
expression in LPS-stimulated RAW 264.7 cells. (a) RAW 264.7 cells (1.5x10°
cells/mL) were stimulated with LPS (1 xzg/mL) in the presence of samples (25 ug
/mL) for 24h to determine iNOS but 6h for COX-2. Data for actin was shown
as 24h stimulation even though data for 6h stimulation were collected. (b) RAW
2647 cells (1.5x10° cells/mL) were stimulated with LPS (1 ug/mL) in the
presence of excisanin A and kamebakaurin (2 pg/mL, 1 pg/mL) for 6h. (¢) RAW
264.7 cells (15x10° cells/mL) were stimulated with LPS (1 pg/mL) in the
presence of henryin (2 pg/mL, 1 pg/mL, 05 pg/mL) for 6h. The mRNA
expression of INOS and COX-2 was determined by RT-PCR experiment. E.

Excisanin A, K.: Kamebakaurin, H.: Henryin

_59_



o} sbatel FEES @7 A stel RT-PCRS AldsAtth TNF-q, IL-6, IL-13 A
4 oAl digk Abukel 23EE 2 SR IES 25 p/ml FEE AYSAS o

o} £3] IL-6 mRNA #&S&

7V AsHA AA s, IL-187F ggo® o4 Ht} (Figure 24a).
2pubsl ool EolE BHozRE BEd g EF AL Er oEzHow
mRNA &S A A7, 53] excisanin A7} kamebakaurin BtF ¢ £L& 7|
THE Jepden 2 pg/ml HE FEolA IL-69 mRNA HdS 73t JAA
ZtHFigure 24b). X 02 AFE¥ B-Actin® Fol 79 £2 4& Helde A
o2 Wol AlgEo] A¥e] JFE Fo te Aol obd g ®oFrt Atutst

N
2RE B3 ® o2 3 249 henryin A FE JEHOE mRNA LTdEL

Ot

s

N

oA Al A tH(Figure 24c).
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a)

(concentration : 25 #g/mL)
LPS(1#9/mL) - + + + + + +
Crude Hexane EtOAc BuOH H;O

IL-6
IL-1B
b)
{concentration : 2, 1 pg/mlL)
LPS(1xg/mL) - e + & + +
E.2) EQ@@) K.2 K.(1
Ny —  — — —
AR P T s =
T AT NS R RTIA S22
c)
(concentration : 2, 1, 0.5 pg/mlL)
LPS(1lug/mL) - + + -+ +
H. (2) H. (1) H. (0.5)
O - —— —— ——
e
. —— —— — — |
A — — — —

Figure 24. Effects of isolated compounds, 80% MeOH extract and its
subfractios of ARabdosia inflexa on the mRNA expression of pro-
inflammatory cytokines in LPS-stimulated RAW 264.7 cells. (a) RAW 264.7
cells (1.5x10° cells/mL) were stimulated with LPS (1 gg/mL) in the presence of
MeOH extract and subfractions (25 pg/mL) for 18h. (b) RAW 264.7 cells (1.5x10°
cells/mL) were stimulated with LPS (1 pg/mL) in the presence of compounds at
the indicated concentrations for 6h. (¢) RAW 264.7 cells (1.5x10° cells/mL) were
stimulated with LPS (1 pg/mL) in the presence of a compound at the indicated
concentrations for 6h. The RNA extraction was carried out in a RNase-free
environment and the mRNA expression of TNF-a, IL-6 and IL-1B were
determined by RT-PCR experiment. E.. Excisanin A, K.. Kamebakaurin, H.:

Henryin
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Figure 25. The DPPH radical scavenging activity of the 80% MeOH
extract and its subfractions of ARabdosia inflexa. The data expressed as

means = S.D. of three determinations.

Table 9. Antioxidant activities of the 80% MeOH extract and its

subfractions of Rabdosia inflexa.

Xanthine oxidase inhibition

Nitric oxide

. ) : Inhibition of Inhibition of
Fractions Scavenging ; ; .
N uric acid superoxide
activity . .
generation generation
500 /zg/ mL 1Cs 250 /lg/ mL 500 ﬂg/ mL 1Cs
(%) (ug/mL) (%) (%) (1g/mL)
MeOH N/D N/D 78 £ 0.8 93.0 £ 04 77 £ 06
Hexane 359 + 41 >500 33.0 £ 0.7 789 £ 75 1315 + 295
EtOAc 66.3 £ 1.0 165.2 + 3.8 40.0 £ 3.8 946 + 36 09 + 09
BuOH 253 £ 0.7 >500 40 £ 19 8.7 + 14 0.2 £ 0.0
H20 N/D N/D N/D N/D N/D
Quercitin 92.7 + 3.1 80.1 £ 7.8 N/D N/D N/D
Allopurinol N/D N/D 90.3 £ 45 90.9 + 0.3 22 £ 08

1Csy values were calculated from regression lines using different concentrations in

triplicate experiments. N/D means not detectable.
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1-3-3. Atubg 3% E o] Xanthine oxidase 9 A 2 superoxide 24 &7

Xanthine oxidaset hypoxanthineE 2F3}AA HEA O =2 uric acid9 2HAE A
At Abafrel 7] oF FATAE V) o]t ARRE BASHA H &, uric acidE 5
Asd 12483y B35S fFdste Aoz 43 A vl HEd superoxide:
2 IFE ot ABATE ALE A wolso AEdEs AT o A= F

ek 23 ZgS skt o] AL superoxide dismutase(SOD)o 9]

22

ababsl Wb e xFEZE 9 7 BRI BS99 xanthine oxidase ¥ superoxide ¢ Al
835 =A% A3} xanthine oxidase ¢4l T3+ A& A F% 250 pg/mLolA
oA Eo|E AT 400%, A LALL 330%, ML £FEBLE 78%, ¥
Be RYELS 40% o2 Y} atkA] £ oz a3 Holx gkt

(o3
o

[e]
o
=
=
o
[m
Mo
ol
o
12
»~
&
«©
=
5
=)
—
b

/mL2 45 tHTable 9).
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1-4. Compoundsd +% A
1-4-1. RIE-19] #+x &9l

RIE-19] T%Z 937 935t ! C NMR =¥ E#3 HMBCE A3t
Table 10¢] YEFH AT 'H NMR 29 E2S 818 A3 F 749 singletd] ®g7]
o] ¥=(s 088, & 094)7F debdS FQleklal, suel acetoxylZlek Al 7R €]
secondary hydroxyl”7]7} £Ats oad 4= A, <A 2 2706 6.07, 5.38)
b EATE AT F AU o F Y Sdd FA7F 47 WS singlet AR
ety Ao 2 Hol geminal2 A& o4 4 g0k ®=3 §331, §411, §
4910014 4 A7k o= AoR Hop gl Wrgdert & A7 2%
o] 918 Aolgt ddsodth BC NMR ~HEH o2 209 wart £43

o

i

l

S ¢ 4 AAdY. DEPT(distortionless enhancement by polarization transfer) 135°
o ~dlEY AmRRE YC 2FEZ Ve 20709 B2 F 4F @27} 67,
H7} 670, CHo7t 770, CHa7t 3707F EA%S & 5 AT oI5 6 20962 7HEd
7], 8§ 1724 acetyl”], § 1503} & 1174 &3 erho A 7|13 vz oae
T AR, §828(C-1), § T5.7(C-T), § T7.3(C-14)¢] 383 o5 Fo= Hol &a
of hydroxy”]|7}F 2 A&S A48 & A

HMBCY ZA#z%E 333 ol% § 2139 F4(-CHy)EFH § 1723 (C-21)#
FBAAE YEIYE A2RE Bol acetyl”|7F EAFTE 3T F AU, 3T o

T 50949 FAH-18)ZRE § 40.8(C-3), § 33.7(C-4), § 53.3(C-5), &§ 21.8(C-19)
o AaBAE YeERE AoZ Hol C-4W Aol 2719 wWA7|(C-18, 197 A%
Hol &S AT F AN, 61619 FAMH-9ZFE §828(C-1), § 62.3(C-),
§ 20.7(C-11), & 31.1(C-12), § 71.3 (C-14), § 65.7(C-20)2] H#AAAE Yehts A
o% Hol A B 2¥]al Cigl7t A¥Ho dFs AT + AU § 452(H-20)
¢} C-1, C-5, C-9, C-109 #AAE HeEtRATE o] A2 C-203 C-10°] AF =
o, acetyl”]7F C-209] 9Aoll AFE R A oAET F ATk 3hEHH o
T 56059 FAMH-17ZREH § 20969 47 &2(C-15), 1719 23 &9 §
150 (C-16), & 47.7(C-13)e] A#AAE YeERNA L, § 491(H-14)¢ § 2096 (C-15),

_65_



§ 150(C-16)°] A#AAE YeEys Aoz Hol Co D7t AH oSS o
st 4= 9dda D 7tRY FEgEo] EATS Jd4 4 AT (Fugure 26).
ol4el A= 3E RIE-1S henryin 92 &elstgon F3 2% oo uae] A

3 A B

F

_66_



Table 10. NMR spectroscopic data for RIE-1 (in CDsOD).

C No.

© o0 N o O b Ww

11
12
13
14
15
16

17

18

19

20

OAc

Sy (multi, J Hz)

3.31 (m)
1.76 (m), 1.64 (m)
145 (m)

1.02 (m)
2.15 (m), 1.29 (m)

4.11 (dd, J = 4.4, 12.2Hz)

161 (m)

1.38 (m), 1.35 (m)
1.95 (m), 1.94 (m)
297 (m)
491 (s)

6.07 (brs)
5.38 (brs)

0.94 (s)
0.88 (s)

452 (d, J = 13.6Hz)

445 (d, J = 13.6Hz)

2.13 (s)

¢} ) D
¢ (ppm) Sc (ppm) ept

82.8
32.3
40.8
33.7
53.3
30.5
5.7
62.3
57.2
46.7
20.7
B,
47.7
7.3
209.6
150

1174

34
21.8

65.7

172.3
214

ref 87)

81.5
316
39.9
33.1
52.2
30.2
4.6
61.9
56.3
459
20.3
30.8
47.0
76.0
208.7
150.0

1159

33.1
21.5

64.8

170.5
21.5

CH
CH»
CH:
C
CH
CH:
CH
C
CH
C
CH:
CH»
CH
CH

CH»

CHj3

CH3

CHq

CH3

HMBC (H—C#)

6, 7, 10, 18, 19, 20
5 9, 10
8, 14

1, 8, 11, 12, 14, 20

5 9, 10
8,9, 12
15, 16

13, 15, 16
13, 15
3,4,5 19
3,4, 5

1, 59, 10

21

_6’7_



~
—

~
85
= &

e Xz

-~
B

LG LLLLLLLLLLL

HMBC

—

RER |

12

o

T
O_______ 1

Qm

Figure 26. Selected key HMBC correlations (H — C) of RIE-1.
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Figure 27. 'H-NMR spectrum of RIE-1. (in CDs;OD)
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b) DEPT spectrum of RIE-1.
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Figure 29. HMBC spectrum of RIE-1. (in CDsOD)

1-4-2. RIE-29] F+%&¢l

RIE-29] 7%Z &9lst7] Yatel 'H, "C NMR 2= E#3} HMBCE 234 38lo]
Table 116 YEFNSITE '"H NMR ~HE &S g8 A7 F 719 singlet?l e 7]
o] 9=2(6 085, 6 0.91)7F HWEbES elatdda, SdA 4 27006 6.06, 5.36)7F &
Asts ddE 5 dArk o] F Al EA FA7F 47 W singlet I A2 UE}
Ut Ao Hol geminal2 EATE AT 4 AATh I § 343~8 4.9990 A

& A& CH7F Ajtso] S+
Mol secondary hydroxyl?] 7} £A13-S o3 4 agdrh "C NMR ~ZEZHo =
HFE 20708 gt EAE & & AUk DEPT 135°9] 2#ER] e AR 27
BC 2d e Yehd 20719 4 F 47 @47 570, CH7F 770, CH27t 670, CHs

F& a3zt yoE Aow Hol AV w7}
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7} 2747 EAEE & £ Ak o] F 621018 FHREY], 6§ 15067 § 11698 =
g8 wadA 7led dag oad 4 a, § 822C-1), § 754(C-7), §
773(C-14), § 62.1(C-20)] 3}s+4 o] o= Hol gio| hydroxy”Z| 7} o]+
S 3T F AATh

HMBC?] Z3z5¥ 3}8t7 o]% § 091(H-18)3 & 0.84(H-19)¢] 4= e 7
7+ § 335(C-4), § 52.9(C-5), § 225(C-19)9F & 395(C-5), § 33.8(C-19)¢] AAHA
g Yehdl= Ao Hol C-4¥ fAel 2719 wW"E7](C-18, 197} AFE o &S
dAae £ U, 5 1639 FAH-9YRHEE 5§ 822C-1), § 624(C-8), &
20.7(C-11), 6 31.7(C-12), & 771.3(C-14)¢] F#A#AE et 102 Hol A B
a8 CuErt AgHol des 4T F ATk § 438H-200¢F 5§ 4.0(H-20")
& C-1, C-9, C-109 A#AAE UeEPfAT. o] A& C-207 C-100] AF= L 9
S dAaE 5 A degd olF §6.069 FAMH-1DEFE § 21019 43 ®a
(C-15), 1709 &g 9 &9l § 150.6(C-16), & 49.6(C-13)°] A&#AAZ YeRRA L,
5§ 499(H-14)9k § 496(C-13), § 210.1(C-15)°] AR AAES Ueh= Aoz Ho} C

st D7t AgH e Add + %A, Dagle] 7tRd sd=Ee] EATES

—

e

dlo

4% F AU (Figure 30). o] A= 3H5HE RIE-22 kamebakaurin®l & &

Aatgon], FAAM ] mug T & A et
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Table 11. NMR spectroscopic data for RIE-2 (in CDsOD).

C No. & (multi, J Hz) (piin) SCrG(Eiin) Dept  HMBC (H—C#)
1 343 (dd, J = 4640z 10241z) 82 813  CH 9, 20
2 275 (dd, J = 556, 155) 305 307  CHh 5, 10, 20
258 (ddt, J = 5.6z, 13.1H2)

3 147 (m) 395 39 CH,

4 335 329 C

5 095 (m) 529 522 CH 6,8, 10, 11

6 1.89 (m), 1.87 (m) 301 303  CH 5,7, 8

7 421 (dd, J = 488Hz, 122Hz) 754 748  CH 8, 14

8 624 621 C

9 163 (m) 573 568 CH 1,811 12 14

10 494 479 -

1 1.30 (m) oTH [ 1215\ B Glis

12 152 (m) a7~/ fed1 5 § N G

13 2.99 (brs) 496 481  CH

14 499 (s) 773 765  CH 13, 15

15 2101 2093 3

16 1506 1508  C

17 6.06 (s) 1169 1153  CH, 13, 15, 16

5.36 (s) 13, 15, 16

18 091 (s) 338 333 CHs 4,5, 19

19 0.85 (s) 25 23  CHs 3, 18

20 438 (d, J = 12.2Hz) 621 619  CIh 19
40 (d, J = 12.2Hz) 1,9 10
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Figure 30. Selected key HMBC correlations (H — C) of RIE-2.
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Figure 31.
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Figure 32. COSY and HMBC spectrum of RIE-2. (in CD3sOD)
a) COSY spectrum of RIE-2. b) HMBC spectrum of RIE-2.
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1-4-3. RIE-39 +%&<l

RIE-3¢] 7% #9187] $Jate] 'H, °C NMR = E# 3} HMBCS =743}
Table 120] e '"H NMR 2HEHS elst AT} terpenef o EAH A
Al 7he] singlete! WE ]9 v =(5 088, § 091, § 1.36)7F YEFSS s, &
A A 2706 6.05, 5.39)7F EATS odd F o dodTh o] 2709 FAavE H
singlet Y22 UElh}E A0 R Hol geminal2 =4S oard 4= ol 38k
ol% & 3.16(H-1), § 3.99(H-12), § 414(H-7), § 517 (H-14)ol A YEl}= signals
o B a9A | hydroxyl7]7F AgtE eSS o 4e = Atk °C NMR £ EH
o=RY 20709 ®A7F EAFS & F AT DEPT 135°9 ~HERY 8=
2e BC 2d e Jed 20709 g2 F 45 ©47) 570, CHZF 7, CH7t 578,
CHy7} 3747F A4S & 5 ddth o F 621038 7kRd, § 14798 § 1182
ZHd A 5§ 72~6 822 AAadAVE 2% FH Y @AV EATE AT

o

(Table 12).

HMBC® Z¥2FH RIE-39 #3225 44T 5 9t 834 olF §1.369 T4
(H-20025¥ § 82.1(C-1), 6§ 52.9(C-5), 6§ 59.3(C-9), & 44.9(C-10)} 4#AAE Y
Ella, 38ty ols § 0919 FTAMH-I)ZHFEH & 40.7(C-3), 6§ 34.1(C-4), 6§
529(C-5), 6 21.8(C-19)9] ##AE Uell= Z1o= Hol C-4H A 2749
HZA7(C-18, 197k AF ol A& 4T F AN, § 1619 FAH-9)EHYH
§ 82.1(C-1), 6§ 625(C-8), § 449(C-10), & 286 (C-11), § 72.3(C-14), & 13.5(C-20)
FHBAS YEls Aog Hol A B gl CErt 2y S Jgud
Atk stekA olF § 6.059 FAMH-17)=FH § 2103¢ 43 &4(C-15), 171
EHAQl § 1479 (C-16), § 55.6(C-13), § 72.3(H-14)°] 4##AAE YERY

4)9} § 59.3(C-9), 6§ 73.9(C-12), &§ 210.3(C-15), & 147.9(C-16)°] %
AL vetvs Aow Hel C8 Dagl7y 2dHold&S o A
glol] kR 7| ef o]F A o] EATE AR F UM (Figure 33). ol 23t
2 3}3E RIE-32 excisanin AYS 3stgon, ZadxYelol mudgae & o

A8kt

o,

o 4
tlo %o
o)
ns

32
K
o
Ul

rJ
e

ek
al

N3, D

K
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Table 12. NMR spectroscopic data for RIE-3 (in CDsOD).

C No. Sy (multi, J Hz) (pf;n) 55?21) Dept ~ HMBC (H—CH)
1 316 (dd, J =44, 11Hz) 821 818  CH 9,10,20
2 173 (2H, m) 303 300  CH
3 152 (2H, m) 407 403  CIh
4 341 338 C
5 1.08 (m) 529 518  CH 9
6 191 (m), 1.77 (m) 207 293  CH, 57810
7 414 (dd, J - 416, 122H2) 757 738  CH 6,3,14,15
8 625 621 C
9 161 (d, J = 9.24I12) 503 586  CH 1,8 10, 11, 14, 20
10 49 445 C
1 307 (d, J = 16:6) AN i 8,9, 10, 12, 13
12 399 (t, J = 4.4H2) P2y OB 9, 13, 14, 15
13 3.00 (brd, J = 3.4Hz) 556 525 CH 8 11, 12
14 517 (s) 723 73 CH 9 12 15 16, 17
15 ST JA
16 1479 147 C
17 6.05 (brs) 1182 1185  CH; 13, 14, 15, 16

539 (brs) 13, 14, 15, 16

18 091 (s) 336 336  CHs 3, 4,5, 19
19 0.88 (s) 218 218  CHs 4, 18
20 1.36 (s) 135 133 CHs 1,59 10
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Figure 33. Selected key HMBC correlations (H — C) of RIE-3.
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Figure 35. HMQC and HMBC spectrum of RIE-3. (in CD3OD)
a) HMQC spectrum of RIE-3. b) HMBC spectrum of RIE-3.
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2. @itdtel 2229 24 2%

2-1. W R g3}

2-1-1. 2@a9e 229 dad AFAY A4A 29

2-1-1-1. A3} 12 v EIEE9 dagdd AAA A &

oA H I E £¥Fol Wetd A A a7t 7 FRXoU(B45%) o] FE=ol

g oA ARAAE FAs] Al AT A FFS FA Y= FEEZ AR

A8 FrollAE MTT#EC] 46%°A Hebd A 23+ 77.1%2 $-FshA vk
M 1 pg/mLe Als FEAAE MTTate] 4.1%°A 635% = hxTFoZE ALEH
50 pg/mLe] arbutin®] 48.3% A ToHct ¥ & a3= WA (Figure 37).
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Figure 36. Effects of 80% MeOH extract and its subfractions of Isodon
inflexus var. canescens on the melanin content in Melan—-a cells. Melan-a
cells were cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h
passed, media and samples were exchanged everyday for 3 days. Then, melanin
content was quantified by measuring the absorption at 450 nm. Results were
means = S.D. from 3 separate experiments. *, p<0.05; **x p<0.01 compared with

control.
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v y ¥
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(Ar : arbutin, ():concentration gg/mL )

Figure 37. Effects of EtOAc fractions of Isodon inflexus var. canescens
on the melanin content in Melan-a cells. Melan-a cells were cultured for 96h
inducing melanogenesis with TPA 100 nM. When 24h passed, media and samples
were exchanged everyday for 3 days. Then, melanin content was quantified by
measuring the absorption at 450 nm. Results were means £ S.D. from 3 separate

experiments. *, p<0.05; ** p<0.01 compared with control.
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2-1-1-2. dAtur3t oA HolE FYEEY Hgd AFY A4A &3

N dlEobAHolE £ AR AYsE 5 pg/ml, 1 pg/mL= A2lste] He}
d A Ak Ax F4 gAE Flsdnh A5 % 1 pg/mLelA  AA4 e
2 AE T4 dAde A9 FFS MAA &okar fr6e] 81%% 5 pg/mL A F
=8 AR B ow b & ddd A oA s UEUdH deo®
fr8e] 73.1%, fr57} 71.3%, fr7o] 64%, frd7} 509% o2 £2 %S YEeEA 2,
22 FRoA dxzaoZ AHEE arbutin 10.3% = fr4, fr5, fr6, fr7, fr8 BEF 5
Hj o]Abe] & Wzl oA 3= W tHTable 13, Figure 38).

}M

S
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Table 13. Effects of subfractions of EtOAc extract of Isodon inflexus var.

canescens on the melanin content in Melan—-a cells.

5 pg/mL 1 pg/mL
Fractions

Melanin content (%) MTT (%)  Melanin content (%) MTT (%)

frl N/D N/D N/D N/D

fr2 N/D N/D N/D N/D
fr3 241 + 1.3 48 £ 08 141 £ 5.8 19 £ 4
fr4 8.7 + 2.7 22 + 12 509 = 4.3 54 £ 2.2
fr5 906 + 1.8 284 = 05 b3 823 83 £ 16
fr6 89 + 0.8 205 = 0.3 81 £ 09 72 £ 0.3
fr7 &7 + 30 26.3 £ 05 64 + 4.2 72 14
fr8 86 + 1.0 241 = 04 78.1 .9 84 £ 0.1
r9 223 + 0.6 45 £ 02 183 £ 0.8 42 £ 34

fr10 N/D N/D N/D N/D
arbutin 172 + 1.9 =23 £ 0.2 103 + 4.1 -1.3 £ 2.3

The data expressed as means + S.D. of three determinations.

N/D means not detectable.
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a) (Concentration : 5 pg/mL)

C Ard0 13 fr4 fr5 fr6 fr7 fr8 19

b) (Concentration : 1pg/mL)

C fr4d fi5 fr6 7 fr8

Figure 38. Effects of subfractions of EtOAc fraction of Isodon inflexus
var. canescens on the melanin content in Melan-a cells. Melan—-a cells were
cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h passed,
media and samples were exchanged everyday for 3 days. Then, melanin content
was quantified by measuring the absorption at 450 nm. Results were means =*
S.D. from 3 separate experiments. (a) Concentration of sample was 5 pg/mL. (b)

Concentration of sample was 1 ug/mL.
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2-1-2. 33} o dotAElo]E £
ste g9 I4d A& 23

2 GddEZAY melanin A T

e
W

gabetsl o dolAElolE g5 dd=4] melan-a AlEoA Wapd A3
oAA BA7F debd A Boldt= oy ThA BaA R AARRIAE A 9%
AJNAE #<lst7] 915te] western blottingS At th @ekd Ao F23 &
22 4 A tyrosinase, TRP-1, TRP-2¢} 2 A9 & <AxkQl mitfe] whuizd oy
oA s Gl 1 A3 dEHoMAHCOE =3 ddEE
kamebakaurin< tyrosinase, TRP-1, mitfe] @& &S A3 A1 S
Q1T 53] TRP-19] 2d oA &3t oHobAHE £8=3 dd=d &
F HELo® AREE arbutin Bt $8hA dEbwth Z1e] il kamebakaurine

o)

Al 3% arbutin Xt} o Z3HA YEFS S (Figure 39).

C FtOAc K. Ar
3 1) (30)
(Concentration : 29/mL)
Mitf L e

Tyrosinase - e S ety
TRP-1 il : -
pactin S G SRR S

Figure 39. Effects of isolated kamubakauin and EtOAc fraction of Isodon
inflexus var. canescens on the tyrosinase and TRP-1, TRP-2, Mitf proteins
expression in Melan-a cells. Melan-a cells were cultured for 96h inducing
melanogenesis with TPA 100 nM. When 24h passed, media and samples were

exchanged everyday for 3 days. K.: Kamebakaurin, Ar: arbutin
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2-1-3. 249s & 20 A7tE 3FFS 724 R BN 2H

2-1-3-1. €3htet 5 ES FH7ME emulsiond dad A4 JA &3

ol

Gabits FEE0 A/kE AEAAE Behd 4 b §AHEA FA8

7] flske] @aruts) o dolAlElolE ¥ AES W olwAel melan-a AEoI A

webd Aol mAL mnE S48t ARe A BE 500 p/ml, 400 pe
- e

/mL, 200 pg/mLE A|FEd Ags T 9
79.7%, 63.9%, 49.5%°2] £ 94 a3 = AT = AAH Figure 40).

A ARE gAg 2w, 747}

2-1-3-2. EAtsl FE2 =2 F7IE emulsiond 2= A &

akEtsl ool HolE B ES HUbste] Az oEAS -4, 25 40, 60 Tol
104zF Bastel W3, 28 AEE gttt datdst ™ol HoE RYES
02% et o EAE Axd $ 7t 2eda BHste] Ho] REHE R w3
g AEES 1097 FAsged, RE x4 A A fAHL dS el
(Table 14)
2-1-3-3. & 3t FE2ES 53 emulsiony pH =3

o 2 3l tH(Table 15).
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T 2| l 120

0 e = — e _ .-
I.E.(500) 1.E.{400) L.LE.{200) Ar.(400) Ar.(200)

Concentration of Sample (#8/ml)

Figure 40. Effects of emulsion containing an EtOAc fraction of Isodon
inflexus var. canescens on the melanin content in Melan—-a cells. Melan—a
cells were cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h
passed, media and samples were exchanged everyday for 3 days. Then, melanin
content was quantified by measuring the absorption at 450 nm. Results were
means * S.D. from 3 separate experiments. *, p<0.05 compared with control. LE.:
Emulsion containing EtOAc fraction of Isodon inflexus var. canescens ; Ar.

Emulsion containing arbutin.
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Table 14. Results of thermal stability test of the emulsion containing

EtOAc fraction of Isodon inflexus var. canescens.

Day -4T 25C 40C 60C
1 ) ) 0) 0)
3 ) ) 0) 0)
5) ) ) 0) 0)
7 ) ) 0) 0)
10 ) ) 0) 0)

Table 15. pH measurement of emulsion containing EtOAc fraction of

Isodon inflexus var. canescens.

Sample Concentration (0.2%)

Base emulsion 7 2 (N1

Emulsion containing EtOAc fraction
72 £ 03
of Isodon inflexus var. canescens.

Emulsion containing arbutin 72 £ 01

_90_



2-1-3-4. @4ttst FE2ES F7 ¥ emulsiond 4= &<

Fi3k emulsionS 40 TollA 309 FoF B

G o Aot ol E FEES $H T
2 A A% g B4 2 B ol aAEe I

s 5 40081 <} 1,0008 W&

hs

213} 9 tH(Figure 41).

a)

x 400

b)

x 400

Figure 41. Microscopic aspect of the emulsion containing EtOAc fraction

of Isodon inflexus var. canescens. (a) immediately after the preparation (b) 1

month after the preparation
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2-2-1. €Akut3} & & o] Nitric oxided A v = 9T

po‘l

o ZAE FAR A3t

Nitric oxide(NQ) AJAd] 3t grlulst FEE&E
s 232 BYES 50 g

RAW264.7 A 3Eo]l LPSU pg/mL)s} EAikulal o
/mLe] =2 Agstrt. AHE NOO %<& Griess Aok o] &3] Alx wjgFd
ol EA8kE NO, o g2 ZAsA. 2 43 LPS &5 Azl A 3849 uM
= NO7F % AAdwsdeoy, datdtsl 4k B3 o dolAHolE E3ElA
Z+z NO A4 o] 267 uM, 2.31 yM=2 A A 3] 7+ 4389 tH(Figure 42a). ©] H%d
A AN B8 E(6245%)3 & B EE(3267%)2 LDHE o] &3 Al¥ SAdA =7
4= NO A &37F Ax 540 93 AJAE gelatr] flsto] A g &
25 pg/mL= ste] NOAA st Al 545 selstsinh

A7e % 25 pg/mLE LPS( pg/mL)et dAkeksl %
AaAE W AE 54 LDHE ol &3t FAAS o YetA &%, NO
o] BAL LPS @5 Aol e 5140 pMo] BAHAoH, At ol
AHolE EgEo|M= 27 649 uM, 2.85 pM=Z o EolMHoJE #3822 NO ¢
A &7 78] Sk A fr A = 2ok (Figure 42b).

T=
=
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mNo —~+LDH l
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5 8 2 | I
5w : 2 { 1805
3 B g ~
S0 S0 i
g a

n 2 1

LPS (1 #&/mL) = + + + + + + LPS (1 #&/mL) - + + + + + +
Fractions (50 #/mL) - + MeOH  Hexane FEtOAc  BuOH  H,0 Samples (25 ®/mL) - + MeOH  Hexane EtOAc  BuOH H,0

Figure 42. Effects of 80% MeOH extract and its subfractions of Isodon
inflexus var. canescens on the production of nitric oxide in LPS-stimulated
RAW 264.7 cells. One group of RAW 2647 cells (1.5x10° cells/mL) were
stimulated with LPS (1 pg/mL), while several other RAW 264.7 cells were
stimulated with LPS plus the indicated concentration of samples for 24h.
Cytotoxicity was determined using LDH release method. (a) Concentration of
samples was 50 pg/ml. (b) Concentration of samples was 25 pg/mL. The data
were represented by means * S.D. in triplicate experiments. *, p<0.05; ** p<0.01

compared with LPS alone.
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z Aatel 23583 0 B89 iNOS mRNA %
g oA #4e gtk LPS( pg/mL)E AHEste] INOSe A4S F=g

o}o

=
>
=
)
o))
W~
]
B

K
i
o
ofo
ob
a
i)

o

gatdbel 2853 1 2359 mRNA @ A3 FEE RT-PCRE £3
Htth LPSo| 9&te] INOSE dASA F7etgl o, gditdlet R &S A7t
A3} ool HolE B3 Eo] mRNA 23 E o5 ZatA A8t th(Figure 43).

ol
£
<

Hm

2-2-3. €4tdhel 2 E0] COX-2 2 wA= dF

RAW264.7 Al LPS(1 pg/mL)E AH&dte] COX-29 AAES F=3 § it
8 2E=d 1 28=S 25 pwg/mlE XY ¥ COX-29 mRNA 2@ A3 A=

& RT-PCRS $olo] Qobngith ©aus 23353} 1 282 F o dotaeole
28 go] COX-2 mRNA 82 © 489l th(Figure 43).

2-2-4. €Atuts 2% 8] pro-inflammation®] mRNAZ &0 n & g

gibdksl =559 cytokine mRNA Zdd st x| a345 2AEH] 9o
LPS¢ gatbdlel =255 7 AHelsted RT-PCRE Aldstdth. TNF-a, IL-6,
IL-18 A4 A gt gikatsl Wetes 23587 1 v 2IES 25 pg/ml
TERZ AYAS W oEolAHIE F8Eo] HE T2 A EHE B &
8] IL-6 mRNA & 7 datA oA atdal, IL-187F vhso= oA = Ah
B-Acting WO ARSI 1 Ay AgEo] AXEd dFS Fo Hace

o] oldS BTt (Figure 44).
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(concentration : 25¢9/mL)
LPS(1#9/mL) - + + + + + +

Crude Hexane EtOAc BuOH H,O
iNOS

COX-2

B-Actin

Figure 43. Effects of 80% MeOH extract and its subfractions of Isodon
inflexus var. canescens on the INOS and COX-2 mRNA expression in
LPS-stimulated RAW 264.7 cells. RAW 2647 cells (1.5x10° cells/mL) were
stimulated with LPS (1 gg/mL) in the presence of samples (25 pg/mL) for 24h to
determine INOS but 6h for COX-2. The mRNA expression of INOS and COX-2
was determined by RT-PCR experiment. Data for actin was shown as 24h

stimulation even though data for 6h stimulation were collected.

(concentration : 25 #9/mL)
LPS(1#9/mL) - y) + + + T i

Crude Hexane EtOAc¢ BuOH H,0

TNF-a
IL-6
IL-1P
f-Actin

Figure 44. Effects of isolated compounds 80% MeOH extract and its
subfractions of Isodon inflexus var. canescens on the mRNA expression
of pro-inflammatory cytokines in LPS-stimulated RAW 264.7 cells. RAW
264.7 cells (15x10° cells/mL) were stimulated with LPS (1 pug/mL) in the
presence of samples (25 pg/mlL) for 6h. The RNA extraction was carried out in a
RNase-free environment and the mRNA expression of TNF-a, IL-6 and IL-183

were determined by RT-PCR experiment.
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i

Hete 2335 9 1 3559 DPPH Uz A &84S S8 3

A3 g3tE 2439 AR BE 50 ug/mLolA oEolAEHoE R FEo

80.0%, ME& 2FEFEo] 748%, FE&& HEE0] 54.9%, & T E°] 46.7%, A4t
AAl EHE YeISlth ol 59 ICaahs 4T A3 o EolA

HolE £8&0°] 266 pg/mL, &S 255

gEo] 552 pg/mLE RTFoE AHEH Vit.C(3

pg/mL) Bohe w2 A @48 e A oh(Figure 45).

—_—

£0] 344 pg/mL, FEHE EFEo| 44
0

prg/mL)vt BHA(9.7

190
: >100
5 100 |
g
£ 80 |
S 60|
s 40|
£ o2 —
3 -

MeOH Hexane EtOAcC BuOH H,O BHA

Figure 45. The DPPH radical scavenging activity of the 80% MeOH

extract and its subfractions of Isodon inflexus var. canescens.

The data were expressed as means £ S.D. of three determinations.
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T3 O R9EE9 NO 94 2945 A=Y §% 500 g
/mLet ICs& o]-&3te] &ttt AlRel A2l F% 500 pg/mLelA ©ibubsl o
dolAlHolE FgE0] 84.0%=E 7MY & oA E3E A3k 8o
59.6%, WlgE =FE=0] 565%, = w8 Eo] 544%, FEHE o] 50.1%¢] 9
A ZARE YEAT o159 ICxits 54T 23} A dotAHlE £8=°] 1156

pg/mL=z AL 7HE -3 oA aaE Boa, Mg 2FEE0] 218

ShiA

’

22
J@ Rl
O _lﬂ‘

OY

ShiA

&)
&
=
8
—

sl B3

=

°] 259.6 pg/mlL, & EH=o] 3486 pg/ml, FEE TH=o] 5015 ug

=
/mL o2 g35 YeyAtH(Table 16).

2-3-3. €Atut3l 35 Eo] Xanthine oxidase g A ¥ superoxide 2A &3

/mLé sE® FH[sto] S Rl A3 dEHotAEolE #E 5o
¥ 50| 153%, WEE ZFEFEC] 151%, = 2= 20%, FEg FIFHE
0.01%= =745 ATH(Table 16).

Superoxide 27 A& 500 pg/mLe =% ICopite s el &tk 500 pg/mL
o A FrolA ditdtel ojdoAElo]E FE =0l 100.7%% 5 A7 BHE
eI 3, WEs ZFZEE HB3%E 58 g4 238 2o ek 23
Eol 865%, & w¥E°] 845%, AL #EEo] 825% wo=E AA HE YE
ATt ol =9 ICowke e 23 odotAlHolE &8 =0o] 1.20 pg/mL=E 7HE F
< A 23E YErdda, W
/mL, F&& F8E50°] 299 pg/mL, i EFEo] 2597 pg/mLE A ¥ I THTable
16).

=)

& 2FEE0] 88 uy/ml, B EEE0 194 ug
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Table 16. Antioxidant activities of the 80% MeOH extract and its

subfractions of Isodon inflexus var. canescens.

Xanthine oxidase inhibition

Nitric oxide

Fractions Scavgn.ging Inhl.bltlor.ld of Inhibition of superoxide
actvity uric ac.l generation
generation
500 pg/mL ICs 250 pg/mL 500 pg/mlL ICs
(%) (1g/mL) (%) (%) (rg/mL)

+
+

MeOH 96.5 £ 4.2 2185 + 11.2 151 £ 75 9.3 £ 05 88 £ 175

Hexane 596 £ 0.8 209.6 + 8.0 153 = 4.0 8250 £ 6.8 2897 + 926

EtOAc 840 £ 56 1156 = 6.1 366 £ 0.1 100.7 £ 4.6 12 £ 11

BuOH 50.1 = 3.3 5015 + 80.9 001 = 14 865 £ 0.6 299 + 191

H0 544 + 0.7 348.6 + 25.0 20 £ 09 845 £ 1.8 194 + 54
Quercitin =~ 927 + 3.1 80.1 £ 7.8 N/D N/D N/D
Allopurinol N/D N/D 90.3 £ 4.5 9090 22 £ 08

1Csy values were calculated from regression lines using different concentrations in
triplicate experiments.

N/D means not detectable.
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2-4. IIE-19] #&% &3

ME-19] +%2 3937 9359 'H C NMR ~#HE2S

2H(Table 17) AuHsol A #2)%) 012 kamebakaurin™ 7} 2% 545}

Table 17. NMR spectroscopic data for IIE-1(in CD3OD).

|\

.

=
£l
M
1%
rol

b

C No. &y (multi, J Hz) (pi‘;n) scriir)m Dept ~ HMBC (H—C#)
1 342 (dd, J - 476Hz 104Hz) 825 813  CH 9, 20
9 278 (dd, J = 56, 155) 307 307  CI 5,9, 20

256 (ddt, J = 5.6Hz, 13.1Hz)
3 151 (m) 39.8 39 CHs
4 337 329 C
5 095 (m) ey UL o / oF 7,18
6 1.87 (m) 303 303  CH 57, 8
7 419 (dd, J = 488Hz, 1202Hz) 757 748  CH 8, 14
8 625 621 C
9 163 (m) 5.7 /568 | | CH 8 11, 12, 14
10 91 479 C
1 1.34 (m) 219 215  CH,
12 167 (m) 319 315  CH
13 2.97 (brs) 97 481 CH
14 505 (s) 778 Q1 7% b 16
15 2101 2093 C
16 1506 1508 C
17 6.05 (s) 1169 1153  CHy 13, 16
5.37 (s) 13

18 0.92 (s) 338 333  Cls 4,5, 19
19 091 (s) 25 223 CHs 3, 18
20 437 (d, J = 12.2Hz) 622 619  CH 1,9

402 (d, J = 12.2Hz) 1,9
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Figure 46. H and

a) 'H NMR spectrum of IIE-1. b) BC NMR spectrum of IIE-1.
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3. 2EUYF FEE9 €4 27

3-1. n|R &7

3-1-1. 22UYF F£E9 tyrosinase 3 A &3
3-1-1-1. ZEYF F&E9 tyrosinase A &3

R AS AAS =Y 23 22U melanin FA IF FI JAZ dE
melanocytet] 2] #e}i=Foll A oln=4ke] 9l tyrosineS tyrosinase’t 124 o2
AN A FA7)7F A 7E DOPA(dihydroxy phenylalanine) S & A 6t o] A& ¢}
3 ¥ tyrosinase &40 93 DOPA quinonel & H WA A& A3tatgol o3|
Wy MAE PAsHA "ot wEbA tyrosinases= WEtd @Al &£ AA thA o

&

e a2 o Bad BHS AAAA Wl 44T 318 galgow

>

W

#3}l9] tyrosinase ¢4 =3}

55.5%, &7]< 408%° Al TIE B, 44
A A Yo ddotAHlE g F7]o eHolAHe] 2}
53.1%%} 855% % ET o2 AFEH arbutin(504%) Kt £& &4 A4 ZHE U
EF L EH(Table 18).

(m
S
ol
o
o
N
N
N
N

3-1-1-2. ZEYUF ¢ oA HoE £ 9 TUEZ tyrosinase <A

ZEUN 9o B E FoA tyrosinase A TI7F 7HF FL oHolAHOIE
S #9371 93] column chromatography S ARE3le] 1170

of FEES Ao 54 A @& AT £¥9E 9 ddELAAE AR
0 o

2w o2 AREE arbuin®l 75 504%°] Al EAE
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i, fr11(93.0%), PGG(92.9%), {r9(92.2%), fr10(92.0%), fr6(80.1%), {r7(76.4%),
fr8(71.5%), fr5(66.6%), frd(57.5%), fr2(17.1%), {r3(16.8%), fr1(-239%)cc o=
tyrosinase A &3E YUt agla 2 EEY dd=49 ICoits st
A< W fr10(3.0 wg/mL), fr6(12.0 pg/mL), fr9(154 pg/mL), fr11(159 pg/mL),
fr7(29.3 pg/mL), fr8(344 pg/mL), PGG(34 pg/mL)Toz tlxao=z ALEH

arbutin(112.1 pg/mL)X.tt & 35 B tHTable 19).

- 102 -



Table 18. Effects of 80% MeOH extract and its subfractions of Distylium

racemosum on tyrosinase activity.

Tyrosinase &M= 1t

Sample 100 /L (%) ICso, 4g/mL
Crude 55.5 95.2
Hexan 19.0 >200
XEUR EtOAC 53.1 115.6
e BuOH 17.4 >100
H20 36.0 >200
Crude 40.8 118.3
Hexan 19.0 >200
XEUEL EtOAC 85.5 28.3
=] BuOH 37.9 >200
H20 11.7 >200
arbutin 50.4 1121

Table 19. Effects of PGG and subfractions of EtOAc extract of Distylium

racemosum on tyrosinase activity.

ZZ1]3L ol . o= )
FoAcEH B4 e e, el
frl 2 N/D
fr2 17.1 N/D
fr3 16.8 N/D
fr4 o97.5 N/D
frd 66.6 N/D
fr6 80.1 120
fr7 76.4 293
fr8 715 344
fr9 92.2 154
fr10 92.0 3.0
fr11 93.0 15.9
PGG 92.9 534
arbutin 50.4 1121

N/D means not detectable.
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3-1-2-1. 2847 HgZ =5+ 2 &1 £IE59 2dd AFH A
23

A& g7t b 9o} (59.4%) o] LA A= AE AELo] HA(35.0%) Uk
on Z7]e] BEE A oHolAHolE £ Eo] Wald AFA oA &drt )

A ok (742%) AE ABEE(260%)0] A SAE Ak Figure 47).

3-1-2-2 2F54F o oA HE £ dd AFAY IA £H

ZEUF o BEE FoA Hepd AZA oA 27 HE 2 cEHolAH
OE BIEoA FEAHES 237 959 column chromatographyE AM&3}o]

1Y £8=5S 9o melan-a AEE o]&sto] debd AFA oA adE =74

248 Ex, £3E Tdle fi3(659%)°] 7 2 oAl BdE BIloy AE
T2 A BFE EAHMTT:33.8%). Tyrosinase &4 &4 oA &347F 53
HOfr9l A AlEoIA ] Wehd A oAl a3(180%)= WA AE T4

(MTT:01%)9ll = FFS MAA Fe ASs F2ls sl thFigure 48).
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20 20

L.MeOH L.hexane L.EtOAc L.BuOH L.H,O0 B.MeOH B.hexane B.EtOAc BuOH B.H,0  Arbutin

Sample Concentration : 50 #g8/mlL

Figure 47. Effects of 80% MeOH extract and subfractions of leaves and
branches of Distylium racemosum on the melanin content in Melan-a cells.
Melan-a cells were cultured for 96h inducing melanogenesis with TPA 100 nM.
When 24h passed, media and samples were exchanged everyday for 3 days.
Then, melanin content was quantified by measuring the absorption at 450 nm.
Results were means = S.D. from 3 separate experiments. * p<0.05 compared
with control.

L.: Leaves of Distvlium racemosum, B.: Branches of Distylium racemosum,
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Figure 48. Effects of subfractions of EtOAc extract of Distylium
racemosum on the melanin content in Melan-a cells. Melan-a cells were
cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h passed,
media and samples were exchanged everyday for 3 days. Then, melanin content
was quantified by measuring the absorption at 450 nm. Results were means =*

S.D. from 3 separate experiments. *, p<0.05 compared with control.

3-1-2-3. £FUF doA 2% PGGY Zdd BFAE A &3

25U Qo] ojdolAEolE B8 F wehd A4 oA &d: v

U A ZA6 Qe nAA St 192 ogate] wa 29 PGGE

0] @ melan-a AEANAC] Rehd AFAY oA BNE 24

et $ee BU24e PGGE 20 pe/mL, 10 pg/mL, Sug/mLe) R Aol
b

At Webd A oAl 23E ST A3 20 pg/mL sEoR o] Al

=
)
pIv
)

N
2L
=
3
o
o

u



A AA(115%)E HelwA oAl E3E BI(734%), & FhoAs= AlEo

o2
o2

< MAA A 10 pg/mL FEolA e 585%, 5 pg/mLolA = 205%= ozt
¢l arbutin(20 pg/mLi489%, 10 pg/mL:22.1%, 5 pg/mL:11.7%)Ht & SJEH o=

S depd A9 94 B35 YeEb vk(Figure 49).

100 | 1100
2

7! >
S5 80 | cMelanin ——MTT 80 o
< 5
S 6 f 50 9
% *k =
= 4| 0 2
E *%k ":—6‘
20 ﬂ 20 <

0

PGG (20)  PGG (10)  PGG (5) Arbulin (50) Arbulin (10) Arbutin (5)

Concentration of Sample (#8/mL)

Concentration of Sample (pa/mL)

Figure 49. Effects of PGG isolated from leaves of Distylium racemosum
on the melanin content in Melan-a cells. Melan-a cells were cultured for
96h inducing melanogenesis with TPA 100 nM. When 24h passed, media and
samples were exchanged everyday for 3 days. Then, melanin content was
quantified by measuring the absorption at 450 nm. Results were means = S.D.

from 3 separate experiments. *, p<0.05; ** p<0.01 compared with control.
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3-1-3. Melanin A4 @ 3dE mRNA L& PGG7} vlAE 93

ZE2U oA BEd PGGY Wty A oA Tyt Webd A o
b= AAES mRNA 2d Aol o3 AAA &elstr] 94ste] RT-PCRE A3
a3tk Melan-a Al Al S0 F3e vXA Fowx Hapd AgA oA
s dEd 10 pg/mLe PGGE A 5 dgbd Ao Tag 3 7HA
AH£9 mRNA 248 9AE SAS 43 TRP-1, MClr, a-MSH®¢| mRNA o3& &
o] A 8} oF(Figure 50).

concentration (#8/mL)

C PGG(10) Arbutin(50)

p-Aactin
MCIir
TRP-1
oe-MSH
TRP-2

Tyrosinase

Figure 50. Effects of PGG isolated from leaves of Distylium racemosum on
mRNA expression in Melan-a cells. Melan-a cells were cultured for 96h
inducing melanogenesis with TPA 100 nM. When 24 h passed, media and PGG
were exchanged everyday for 3 days. Total RNA was subjected to RT-PCR

experiment.
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3-2-1-1. Z22YF WL F5& 2 EIYEE9 elastase JA &3
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g5 A3 o] fAsAA i g€y FEd dFS A& elastine
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U GgakAaet 22 9Fo 37 g o] g4 Mol YL F7lHEo] elasting

—~

THE 7HEAA IR w3E S/RITIA A9 wEbd 25Uy FEE
clastase®] 24& JAsto]l ¥ =35 AAAZL F d= A AdATt 2SUF
d E7)9 2FEE 9 &l EYEEY elastase JA EHE A5 FE 100

&
2
=
X,
BN
ol
o
i
§”,
=
BN
Sy
o
i
>~

&8 WHFR FE5E(67.2%, 1C50:30.7 ng/mL)

of wla] Ao FEFEANA M T2 E797.9%, IC555 pe/mL)E YEINNL, &

719 2FFEANME v 58 9(809%, I1C:21.0 wy/mL)E YERISATE

T EAME 2719 FEEICsx 178 pg/mL), =(1Cx:183 pg/ml) & AA F&
(3]

3-2-1-2. 22U ool HoE £F @ PGGY elastase A &7

M
ot
e

ZEUF 99 odolAHolE oA &g 11740 BEE5 ddEZQ]
PGGE] elastase A a3ds = Ay A= s&E 100 pg/mLAAA =
PGG(95.5%), fr6(94.7%), 1r7(91.1%), r5(90.5%), fr8(88.5%), fro(72.4%)7} x-S
2 AREE A FEE(70.0%)0) B8 £ 235 et 183l elastases
50% A = == PGG2.1 pg/mL), fr6(14.0 pg/ml), fr7(14.3 pg/mL)o] W&
ZH21.2 pg/mL)Eth e FLoA a3E HA 15305 pg/mL), fr8(38.1 pg/mlL)
L £& 398 YA H(Figure 51).

o
ro
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Table 20. Effects of 80% MeOH extract and its subfractions of Distylium

racemosum on elastase activity.

At bAoA &%)

Sample (100 pe/mL) ICs0, #8/mL
Crude 87.9 5.5
x=14o Hexan -3.7 >100
o EtOAC 34.4 >100
BuOH 42.0 >100
H20 -27.2 >100
Crude 80.9 21.0
- Hexan 64.6 74.8
*%jr EtOAC 64.8 53.8
BuOH 79.7 17.8
H.O 83.7 18.3
GIE=ON; 67.2 30.7
120
>100 >100 >100 >100 >100
100 |

Elastase Inhibition Activity (IC, : #/mL)

fr1 frz  fr3 fra  fr5 6 fr7 fi8 9 frio i1 PGG YN

Figure 51. Effects of PGG and subfractions of EtOAc extract of the leaves
of Distylium racemosum on elastase activity.

The data were expressed as means £ S.D. in three determinations.
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Table 21. Effects of extract of Distylium racemosum on MMP-1 activity
and the production of MMP-1 by the UVB irradiated human dermal
fibroblast.

MMP-1473 & Al & 2H(%) MTT (%) MMP-1273 & A & 7H(%)

AlEv
(100 pg/mL) (100 pg/mL) (20 pg/mL)
ZEUT S5 29.4 0.3 16
ZEUFE o 18.2 0.4 11.1

ZEUT 9] Hetg FEET JHAHE BFYEZRE R FEHEQ

1 &8E& A8 5% 50 pg/mLot ICxwkell A gelstdt.

FEES H.0%, dLEEH2 PGGE 96.2%9 4

A AL e, ol gxTdo s AMEH VitC(934%) Bt £2 oA &

HFE Yep A o599 ICoate &dst 23 PGGe 23 pg/mLz Vit.C(h5 pug

/mL) Rt} £& &35 YAy, WEgE 2352 57 w/mlE VitCe A}
3 A7 24 294E5 24 th(Figure 52).
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DPPH Radical Scavenging Effects (ICy, #8/mL )

Crude PGG Vit. C

Figure 52. The DPPH radical scavenging activity of PGG isolated from
Distylium racemosum.

The data were expressed as means £ S.D. of three determinations.
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3-4. DRE-19 +% A

85% DRE-1"9 7xZ #9l87] 9ste] 'H, "C NMR £~ E#, DEPTE =
Aatgth. 'H NMREFE- A 7.10, 7.04, 697, 6.94, 6.89ppmel A 571¢] galloyl
groupell 7]18k= 2HO| singlete] WEFR O™, aliphatic @ HllA AAF o] 53}
4.38 ppm~6.23 ppmoll A 6Hel| 8]33t= proton signale] #&w o] 24zt FE QA

o] 1,2,34,6H &2e] ZAjtE FAhE0] gallic acidol 93l ol ~HE3; oSS &

4

Atk T3 6.35 ppmol A FFA LAY anomeric protone] 7]¢13FE= doubleto]
AZE oW 1 coupling constant”} 8.32HzE UERNE Ao 2 Hol B-FEE 2
FgEe o 4 9l BC NMR 2= EZ A galloyl groupe] &4 signalEe] 7+7t 5
AR e o § 938904 9] anomeric ¥4 9 signal¥ § 744, § 741, § 722, 6§
69.8, § 6319 WA SFI2 29 B4 signals #HFFHATH weba o] e
2 FFFZ 29 5709 galloyl groupe] ester 233 7FEa3 tannin® 24 1
FzE 1, 2, 3, 4, 6-penta-O-galloyl-B-D-glucosed & &3} 9]on T3 %o}l

Hlaol = 2 ] 3515 th(Figure 53).

3-5. PGG(1,2,3,4,6-Penta-O-galloyl- 3-D-glucose) 9] NMR Hl o] E

'H NMR (CD;0D, 400MHz)

§ 710, 704, 697, 694, 6.89(each 2H, s, galloyl-H), 6.23(1H, d, J = 832Hz, Glc
H-1), 589(1H, t, J = 9.76Hz, Glc H-3), 561(1H, t, J = 9.76, Glc H-4) 558(1H,
dd, J = 9.76, 8.32, Gle H-2), 451(1H, m), 4.38(2H, m)

“C NMR (CDsOD, 100MHz)

§ 1679, 167.3, 167, 166.9, 166.2(C=0), 146.6, 1465, 1464, 146.4, 146.2(galloyl
C-3, 5), 140.8, 140.4, 140.3, 140.2, 140(galloyl C-4), 121.1, 1204, 120.2, 120.2,
119.7(galloyl C-1), 110.6, 110.5, 110.4, 110.4, 110.3 (galloyl C-2, 6), 93.8(glucose
C-1), 744(glucose C-5), 74.1(glucose C-3), 72.2(glucose C-2), 69.8(glucose C-4),
63.1(glucose C-6)
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Figure 53. 'H and C spectrum of PGG.

a) 'H spectrum of PGG. b) Bc spectrum of PGG.
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4. FEANE BY FE29 ¢4 2%
4-1. W9 & 3}
4-1-1. SEAE g FEEY dIdd AFAH 92 &3

FEAE B Mee 258 2L 3 RHEEY dud AP A EHE ZH
87 91sto] melan-a Aol FHlE ARZ Aste] wWahd AFH Ad g
MTTE o] §3dte] AT F24 o2 JEZ FaAsdr AR A FE 50 pg/mL
2 AYatgs v Mege 2328 AX S0 JFL vAA FowA 304%9]
A4 &S e, T FIEES T o dopAEolE o] 21.9%2] oA
32 HAT 2oz A4E arbutin(533%) R thE B oAl adE wod
(Figure 54).

ofN

4-1-2. FEANZE g deoAHIE EJEEY Bd AFAH 9A £H

o,

GRAIE B oEHolAHolE FIEZHE A 9o =9 Agd A
AA EHE melan-a A E] N8 %% 50 pg/ml, 10 pg/mLE A8 ste] gels}
gk NEAY FE 50 p/mlE ALSHAS W 3, fi2E 217 97.0%, 942%] ¥

S A aHE By AX FA oAV st BEilxn uHA RIYER
dd oA EHE BAou Ax FAd dFS At AR % 10 pg/mLE
A A= 27k b E debd oAl 29(632%)E Ho, o d3] AR
T FFE MAIL(44.4%) 3 G Webd A EE A 2 H46.4%), Al
Fof| oF7te] JFS wHE AH(181%)E HI UHA BIEL 2L FRoA

o

ME Aol AdekS m A FOoWA 5 fr6, frg, frd, frlo] zZ+zt 17.3%, 15.3%,
13.2%, 13.8%, 12.7% % o2 AL89 arbutin(11.1%)3 H]s=3k =59 94 &
5 Yeh ok (Figure 55).
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5 &
5 60 160 5
= 2
QJ ‘2—
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£

20 | 120
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Crude Hexane  EtOAcC BuOH H,O Arbutin

Figure 54. Effects of 80% MeOH extract and its subfractions of the roots
of Boehmeria Pannosa on the melanin content in Melan-a cells. Melan-a
cells were cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h
passed, media and samples were exchanged everyday for 3 days. Then, melanin
content was quantified by measuring the absorption at 450 nm. Results were

means = S.D. from 3 separate experiments.
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B Melanin (50) HE Melanin (10) —— MTT (50) —=& MTT (10)

100

80

60

40
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Relative Melanin Amount & Cell Viability (%)

frl r2 3 fr4 {[£4) fr6 lifd 8 9  Arbutin

Concentralion of Sample (#g/mL)

Figure 55. Effects of subfractions of an EtOAc extract of the roots of
Boehmeria Pannosa on the melanin content in Melan-a cells. Melan-a cells
were cultured for 96h inducing melanogenesis with TPA 100 nM. When 24h
passed, media and samples were exchanged everyday for 3 days. Then, melanin
content was quantified by measuring the absorption at 450 nm. Results were

means = S.D. from 3 separate experiments. *, p<0.05 compared with control.
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4-2-1. FEANF B2 FZE°] Nitric oxided A "= &F
4-2-1-1. YEAE 7 vgg F28 2 &9 EJEES NO 94 53

RAW 264.7 AIEE o] &ste] FREAE By vgs F55 2 1 29559 NO
A gA 29E SA-sAT ARY §% 5
e W E RIES AYsty vEgE 2FE2E 9 EE 2Y9ENA 58 24 E
GEY o, LDHE ©] &3 AX A4S g 23 g2 Ax 548 §9F +

AN HFigure 56). WekA A|5e %2 5 ug/mL, 1 pg/ml, 05 ug/mLE A7
NO A @45 FAsATh A8 5% 5 pg/mLelA A4 £EE52 LPS g5
2 AFstdS Wel NO7F 416 uMo = 5 A A v A5 AL AxE
FAol oA gomAE 0.7 M= NO 4 o] dA 3 HAastglon, Fe& &

B kst AE =X A 14 uM, ool HoE RIS 72L& LA
09 tMZ NO A Ho] ot Z3E Yyelig. a2 odEolAEolE EIYES

o] XA ME 5Ao] Ho] o] A3 NO 94 A FEE V3o ARE
Ag)std et 1 pg/mLl, 05 pg/mLe AlE F=oA LPS w5 A9 NOE 474
416 uM, 414 pM=Z ZF B FAe, odetAH e E BYES Zh7h 1.1 uMT
38 tME NO AAZFS o3 Hasdl Ax A4S YeubA F st (Figure
57).

4-2-1-2. FEAE BT dEolAolEL] EIFEEF epicatechin® NO YA
i3
GRAE e odolAH o E #EFoA 42 9o FE frd=2FY FEe
epicatechin®] NO YAl A4S FEHE=zZ FASIT LPS @5A gt NO+
432 pM= I ¥ © Hlgte] oHolAHE REYERIH 42 8 F
fr5(0.7 uM), fr6(0.1 uM), fr7(0.7 pM), fr8 (0.5 uM), fr9(0.5
A FEAA fr5(11.3%)9F fr9(15.1%)%F ki) Ml 5A4E& Hola & 2952

- 119 -



AE Aol gl AHdA 943 NO o4 &35 Bt A8 F% 1 pg/mL

dME LPS w5 Aol 421 yME #Fe] NO A4S Bl vhd fr5(2.0 uM),

SHAl A4 E AL, AE 54 YetyA &tk (Figure 58).

ARAIE By oEHolAHolE ®IF F frdRKFE R} dd FerEl
epicatechin®l 4% 200 pg/mL, 100 pg/mL, 50 pg/mLe A& FZolA LPS &=
2 uM,

7]

Aol 445 pM= el NOE A4 AR eH, Alg Agdae 47 3L
349 uM, 361 pME NO A4deo] 743ttt LDHE o4&

19.6%, 10.9%, 0.3%= Y EFSTHFigure 59).
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Figure 56. Effects of 80% MeOH extract and subfractions of the roots of
Boehmeria Pannosa on the production of nitric oxide in LPS-stimulated
RAW 264.7 cells. One group of RAW 2647 cells (15x10° cells/mL) were
stimulated with LPS (1 pg/mL), while several other RAW 264.7 cells were
stimulated with LPS plus the indicated concentration of samples for 24h.
Cytotoxicity was determined using LDH release method. The data were
represented by means + S.D. in triplicate experiments. *, p<0.05 compared with

LPS alone.
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Figure 57. Effects of 80% MeOH extract and subfractions of the roots of
Boehmeria Pannosa on the production of nitric oxide in LPS-stimulated
RAW 264.7 cells. One group of RAW 2647 cells (1.5x10° cells/mL) were
stimulated with LPS (1 pg/mL), while several other RAW 264.7 cells were
stimulated with LPS plus the indicated concentration of samples for 24h.
Cytotoxicity was determined wusing LDH release method. The data were
represented by means = S.D. in triplicate experiments.

* p<0.05; #=* p<0.01 compared with LPS alone.
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== NO (5) mmm NO (1) —— LDH (5) ——LDH (1)

100 L
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20 |

20 L

NO production of control & LDH release (% )

0L
LPS (1 #mg/mL) - + + + + + + + + + +

Fractions (#g/ml) - + fr1 fre fr3 fra fr5 fi6 7 8 9

Figure 58. Effects of subfractions of EtOAc extract of the roots of
Boehmeria Pannosa on the production of nitric oxide in LPS-stimulated
RAW 264.7 cells. One group of RAW 2647 cells (15x10° cells/mL) were
stimulated with LPS (1 pg/mL), while several other RAW 264.7 cells were
stimulated with LPS plus the indicated concentration of samples for 24h.
Cytotoxicity was determined wusing LDH release method. The data were
represented by means + S.D. in triplicate experiments.

x p<0.0b; #x p<0.01 compared with LPS alone.

- 123 -



120 120

B NO ——DH
5100 100
5 -
0 I .,
oo B 2
3 o
& o
5 60 + 60 %
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a
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Figure 59. Effects of epicatechin isolated from the roots of Boehmeria
Pannosa on the production of nitric oxide in LPS-stimulated RAW 264.7
cells. One group of RAW 264.7 cells (15x10° cells/mL) were stimulated with
LPS (1 pg/mL), while several other RAW 264.7 cells were stimulated with LPS
plus the indicated concentration of epicatechin for 24h. Cytotoxicity was
determined using LDH release method. The data were represented by means =*
S.D. in triplicate experiments.

* p<0.05; #* p<0.01 compared with LPS alone. E.Q.: epicatechin
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4-2-2. GEANE B FFE0] INOS &g mAE= 93

FEAZ B FE229 NO A4 237F iINOS 2& Ao o3 dadAE
Aat7] 98kl RAW 2647 Aol LPS( pg/mL)E AH&3ste] INOSO B4 S =

g T GEAE HE 2EFw 2 28=sd 93 mRNA Td As) AEE
a
pg/mLe FE2 AEgt A} odolAHolE #3&E°] mRNA &dS 71 st
AA AL, oz Hee Fd3 i FYE UeE FEEo SAHe=
mRNA 238 A A 7] thH(Figure 60).
4-2-3. GEAE BT FEE0] COX-2 TdJ vA+= JT
RAW 2647 A3 LPS(1 pg/mL)E AF&3te] COX-29 AAS =3 & 4=

Al e fegs 253 2 28559 9% mRNA 2 Ad] AEE RT-PCR=

oo Lottt FEAZ #e 2FEE 2 TIEA = dEoHEHCIE £
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(concentration : 1 xg/mL)
LPS(1#9/mL) - + + + + + +
MeOH Hexane FEtOAc BuOH H,O

iNOS

COX-2

B-Acitn

Figure 60. Effects of 80% MeOH extract and its subfractions of the roots
of Boehmeria Pannosa on the iNOS and COX-2 mRNA expression in
LPS-stimulated RAW 264.7 cells. RAW 2647 cells (15x10° cells/mL) were
stimulated with LPS (1 pg/mL) in the presence of samples (1 pg/mlL) for 6h. The
mRNA expression of INOS and COX-2 was determined by RT-PCR experiment.

{concentration : 1 45/mL)

LPS(1x9/mL) = + + + + + +
MeOH Hexane EtOAc BuOH H,0
TNF-a _—— —

IL-6
IL-1B

B-Acith Rttt

Figure 61. Effects of 80% MeOH extract and its subfractions of the roots
of Boehmeria Pannosa on the mRNA expression of pro-inflammatory
cytokines in LPS-stimulated RAW 264.7 cells. RAW 2647 cells (1.5x10°
cells/mL) were stimulated with LPS (1 pg/mlL) in the presence of samples (1 g
/mL) for 6h. The RNA extraction was carried out in RNase-free environment
and the mRNA expression of TNF-a, IL-6 and IL-13 were determined by
RT-PCR experiment.
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gF Ay e EAstHA I d#HE& fAst=d 83 Js s
elasting 33l elastaser= Yol7} EWA] 28l ze] Ao} EA]A A9l 7o

el el ofs]l 1 Aol FUkeAl Hof elasting H:=SHA Eefstel FEEA
i

of T3 AJE At mEtd FEAE B MES 25EE 3 O 29=
59 elastase o7l BAE SAFoRA HA FeIARM o] & JsAde F

Sttt

A&e w2 100 gg/mLolA WIgE 2FEFE0] B6%E 7MY 2 A aRE

Eo] 162 pg/mL=E WA F5E523.0 pg/mb)e] v 553 A E3E e
R, WehE 2FEE0] 244 pg/mLE 2o AR @45 B A tH(Figure 62).
GRAE B9 oHolAHE RFYEZHH FaAES A7 A8kl column

chromatography S E3le] £33k 9712 8o 3 elastase 4] &34= 3233
ot AR A 5% 100 pg/mLol A 742%2 7+ F& A ZnE 2 98 5
o] TR FH[3tY ICoats &A% 27 438 pg/ml=E x2a o2 ARSH WAt
FEE(408 pg/mL)¥} FAREE 35 YER ATHTable 22).
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Figure 62 Effects of the 80% MeOH extract and its subfractions of the

roots of Boehmeria Pannosa on elastase activity.

The data were expressed as means £ S.D. in three determinations.

Table 22. Effects of subfractions of EtOAc extract of the roots Boehmeria

Pannosa on of elastase activity.

Fractions 100 pg/mL 1Cs
(%) (g/mL)
frl 53 £ 1.2 >100
fr2 -109 £ 2.3 >100
fr3 -125 + 45 >100
fr4 =76 = 2.6 >100
fr5 -139 + 2.7 >100
fr6 43 £ 1.3 >100
fr7 182 £ 05 >100
fr8 426 + 2.1 >100
fr9 742 + 09 438 + 1.8
Rl 2} 66.6 + 1.2 408 + 1.7

The data were expressed as means * S.D. in three determinations.
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4-3-2. GEANE By 2HE9 MMP-1 84 94 € 84 9A &3

B>

23] o] &EAF2 collagens #3ldts &49 MMP-19 &4 <oA1= 20 ug
/mLell A gelgh A3 27.1%9 &3E AT F Atk UV ZAbe] 93 F=¢
MMP-1 A7 Al e FEAIZ & =

29 F% 100 pg/mLoAA MTTE o438 AEZF2 A= &S A god
A 639%¢ F& oA FWZ Ho UV A

collagen —r—oHE H]—O]K]—Oi}yﬂ FE JALS l:lo]—O]t_?E

< #eladtH(Table 23).

A
=
Ee)
e
=
=
g
—
X
oX
o
12
Y
o
o
2

i

Table 23. Effects of extract of roots of Boehmeria Pannosa on MMP-1
activity and the production of MMP-1 by the UVB irradiated human

dermal fibroblast.

MMP-13d 4 #| 5 2}H(%) MTT(%) MMP-124 A A & 2H(%)

Sample (100 pg/mL) (100 pg/mL) (20 pg/mL)

FEAIE e 63.9 0.5 271
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el LA, ojw diZz+¢l BHAE 9.0
g4 & Yt oH(Figure 63).

DPPH gtz &7 Aol 7Hd £ GEAE g9 ool eHeolE RYER
e fFadEs sy dste "ES oj8&ste] 9 BFS Ao o]Ee
DPPH &tz &2A &4 & =A3A A89 5% 50 ug/mLE &2A A4S =4

TR FHEA ICohats Fekdth £8E9
[Cso#te  fr6o] 839 py/mLE 7H¢ £ &35 B9, 197 841 pg/ml, fro&
870 pg/mLo 2 tzwFoz ALS¥ BHAQ.04 pg/mL)Ett $53 %8 2t
(Figure 64).
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Figure 63. The DPPH radical scavenging activity of the 80% MeOH
extract and its subfractions of the roots of Boehmeria Pannosa. The data

were expressed as means * S.D. in three determinations.

>50 >50
fr2 fr3 fr4 5 fré fre I8 fro BHA

Figure 64. The DPPH radical scavenging activity of subfractions of EtOAc
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DPPH Radical Scavenging Effects (ICy, #2/mL )
i
S

fr1

extract of the roots of Boehmeria Pannosa. The data were expressed as

means = S.D. in three determinations.
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4-4-2. $EANE B FZEo] Nitric oxide A A& &7

JEAE Pelo) WEe 23FE L 1 25 NO oA £3}E 500 pe/mL
5 5

o A7 =S ICx# ez stk AR §= 500 pg/mLolA ik #2E2
70.3%, clEolAHE #8&E2 51.8%, FEE #EES 419%, & wYES
g2

zFEzes MY v AT F ICofte T8t

o} A BEEo] 1392 ug/mLE M A Uygon thgoz o
k=1

gEo] 3604 pg/mLE F4 5 HTable 24)

FEAIE o] Yol HolE FERHYH e ©dd &S epicateching!
BF 2 AY sEAdA NO 94 &3+ 351% T Bee UEUA FAu
(Table 24)

4-4-3. RN E ¥y FZE0] Xanthine oxidase YA % superoxide AA

Xanthine oxidase®| A4 &= 250 pg/mLe] A& %= IChats ol&sto &
AetATH A= FE 250 pg/mLoAlA "ol EHO|E R Eo] 62.76%= Mg F
S Ho o] BEES 579 & TH ko] 34 oA gdS SAY
T ICo#ts 7ottt SEAE e ddotAHE P59 ICo#te 159.3 g
/mLE F2 &35 Yl Ath(Table 24). FEAE oLotAHo]E 2 EZNH
223 epicatechin® 7% 250 pg/mlL A FEZoA 549%° oA &3S BP L,
ICs %2 190.6 pg/mL= =4 ¥ At

Superoxide #tt]Z &~A AL 500 pg/mLe] TE9 ICoate = &35t A=
A2l % 500 pg/mLel A 4t EEEo] 904% = 7HE =A SA4HNL, FEE
3 Eo] 834%, dEHolAH o E BEEo] 767%, & WIEo] 740%, WEE 3
o] 23%wco® oAl s HAY A7s /e v=E FHlEte] ICoaks T8t
o oA &IE &3 4 oA HO|E 8 E0]

08 w/mL2 7bg F& &%E BT ¥ FEAA A4 Fo 2dE B 9

fj

o oA g

s

S

i

o

K5
H
o
off
k1
2
)
o
rlr
Eu)
il
X
mE
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™

b EYES 984 py/mLE FRIHAL, FEE Y ELS 330 wy/ml, HEE 25FE
2 1532 pg/mL, & 8= 1936 pug/mLE SH = A
ARAIE B o EolAHolE I E A EE]3 epicatechin® superoxide 27
G4 500 pg/mL A sEAA 8.8%° &¥E KA, IConite 042 $5¢ &

= YERHATH(Table 24).

e

=

Table 24. Antioxidant activities of 80% MeOH extract, its subfractions

and epicatechin isolated from the roots of Boehmeria Pannosa.

Xanthine oxidase inhibition

Nitric oxide

Fractions Scavenging Inhibition of Inhibition of
activity uric acid superoxide
generation generation

500 pg/mL ICso 250 pg/mL ICso 500 pg/mL ICs0

(%) (rg/mL) (%) (rg/mL) (%) (ug/mL)
MeOH 34.9£3.6 >500 2.7£0.8 >250 723103  153.2+2.1
Hexane 70.3£5.0  139.2+24.0 47+£1.2 >250 90.4£0.7  98.4+0.5

EtOAc 51.8+1.1 3604179 62801  159.3t1.3 76.7£0.1 0.8+0.7

BuOH 41.9+1.4 >500 21.5£0.8 >250 83421  33.043.3
H>0 37.3+1.0 >500 -8.6+0.6 >250 74.0£0.6  193.6+10.2
Epi-catechin  35.1£0.6 >500 54911 1906150  89.8£1.6 0.4+0.03
Quercitin 92.7£3.1 80.1£7.8 N/D N/D N/D N/D
Allopurinol N/D N/D 90.3£4.5 >250 90.9+0.3 2.2x0.8

1Csy values were calculated from regression lines using different concentrations in
triplicate experiments.

N/D means not detectable.
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4-5. BPE-19 +&x 53

38 % BPE-19] +z= 33y 98t 'H, ®C NMR 2~#E¥  DEPT,
HMBCE Z43te] Table 2591 WeEbth 'H, °C NMR ~#E9S 213 A3
3}3= BPE-1& A¥ A Zdhr-ol= I 8lS Hvh Table 25014 EWH 17]¢]

F#S H0a, 50 3 vt #5E0Ed ASY A
o7 Hol &dF F4 5/ F 270E orthoAZH S st oy, Yoz 379 4
2E metaZ] 9L s Ao dadd £ PCadEPozRE 1579 g
AL Qe AL & F Ytk DEPTS Agarg PCamledd vehd 1579
B F 49 ©4a7 7, CH7F 770, CHy7b 1Ehs AS 4 5+ Adsldh 4.82
ppm(H-2)4 A singlet ] =7} Hol=t] o]yt A2 2¥ 3} 39 ghio] Eof &
FaE cs FHE o|Fi gl7] wWiFolth. HMBCS A= 5E 3%
TZ2E 44 4 vk 482 ppme FAMH-2)ZFH § 157 A
119.320 A (C-2)¢ 4##AAE Yehdl= AR Hof F FZo| g

o] dZAxo 9SS & F A, 2.86 ppme FAMH-4)EFEEH § 100.
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Table 25. NMR spectroscopic data for BPE-1 (in CD30D).

¢ No. (multi{,SH] Hz) (p?)(;n) DEPT (?Il\fé%
2 482(s) 79.8 CH 4,6, 2,9
C3 418 (ddd, 3.79, 3.68, 1.48) 67.4 CH 9,10, 1"
4 2.86 (dd, 16.6, 4.64) 29.2 CH: 10, 2, 3
274 (dd, 166, 2.92)

5 158 C

6 592 (d, 2.2) 96.2 CH 5 8, 10
7 1576 @

C8 594 (d, 2.2) 95.9 CH 6,7, 10
9 157.3 C

C10 100.1 C

cl 1323 8

c2’ 6.76 (dd, 854, 1.96) 1193 CH U, 6, 4
3’ 6.8 (d, 854) 1158 CH U, 4,2
c4’ 1459 C

5’ 145.7 C

C6’ 6.98 (d, 1.96) 1153 CH 3,2, 4
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Figure 65. Figure 35. '"H and *C-NMR spectrum of BPE-1. (in CDsOD)

b) “C-NMR spectrum of BPE-1.

a) '"H-NMR spectrum of BPE-1.
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gui 2289 ¥y 23

5-1.3495 83
5-1-1. Y&} 35 Eo] Nitric oxided WA v X+ FTF

#o] A WEE 2FEE U 1 BEEE] RAW 2647 AEAdA fFEH NO
A A AEE Sttt LPS ©s Aol A= 432 pM=E NO7F 33 A4
pg/mLoAl A #AE =] 4.31 yM=E NO A o] dA 9]
st ot LDHE & M2 54 AddA 372%9 545 Yetddo A
FEE2 22 %004 290 uM, oEolAHOIE HEEL 265 yM2] NO A4
AA EHE BPoH, 25 pgy/mL AT sEAAE A T E] AE F540] gle
dElelA 81 pM=Z NO AAZo] fasgion, wWeke 25552 301 M, o€
olAHOlE HFELS 263 uM=E A 32 Uet A tH(Figure 66a).

NO Al =3#7F 71 FstA U2 924 i Be=S sEE2 FH 5o
3o A MEAFHS T R W2 NO 94 a3& 489t A5 5=
50 pg/mL, 25 pg/mL, 5 pg/mL, 1 pg/mLe FEoA 3Ho A3 NO oA a3z
A% 43 o gEFHOoE NO Ade A des &t (Figure

66b).
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Figure 66. Effects of 80% MeOH extract and its subfractions of Cornus
macrophyllaon the production of nitric oxide in LPS-stimulated RAW 264.7
cells. (a) One group of RAW 2647 cells (1.5x10° cells/ml.) were stimulated
with LPS (1 pg/mL), while several other RAW 264.7 cells were stimulated with
LPS plus the indicated concentration of samples for 24h. (b) One group of RAW
264.7 cells (15x10” cells/mL) were stimulated with LPS (1 pg/ml), while several
other RAW 264.7 cells were stimulated with LPS plus the indicated concentration
of hexane fraction for 24h. Cytotoxicity was determined using LDH release
method. The data were represented by means + S.D. in triplicate experiments. *,

p<0.05; ** p<0.01 compared with LPS alone.
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5-1-2. FYEA FEFE°] INOS L& A= IF

Foldal FEE9 NO A &37F iINOS 2ad Ao o3 AxelAES F<lat
71 918ko] RAW 264.7 Al LPSU pg/mL)E AH&3te] iNOSe A4S Fx23 &
woHA Ak FYES FEHE AHEste] mRNA @d Ad JEE RT-PCRS

ato] Helatgdtt. LPSel ola] iINOSE walo] Frlatga, o] i 238
S 25 pg/ml, 125 pg/mL, 625 pg/mLe] FEZ A3 A3} 53], 25 pg/mLe F
Lo A mRNA 2d-E& oA A A (Figure 67).

of

5-1-3. & @A FFE0] COX-2 & A& 9F

RAW264.7 A ¥ LPS( pg/mL)E Ab&ste] COX-29 AAHS FE3 & Fot
A hexane W& = 93 mRNA 23 A3 B=E RT-PCRS &3t Solr Sk
o oA AN BEES FEHE A ste] COX-2 mRNA 2dS 13 23,
TE gEH o2 A 8 tHFigure 67).

5-1-4. 29 %A FZE°] pro-inflammation®] mRNAZ&do| 0= Fg

o &a] Ak B3 E9 cytokine mRNA Z&o] st JA a35 ZAE7] ¢35
of LPS¢ #oux] it £35S FEERE 94 HFste] RT-PCRS Aldstsith
TNF-q, IL-6, IL-18 A7 Aol tidk Fojzx] 4 £35S 25 pg/mL, 125 ug
/mL, 625 pg/mL T== ALstHS uf vk F= ofEHow oA aRE o
EFIQTh B-Acting WX O ® AFREY A, 1 AT A EESo] AXe TS Fo

D asl= Ao obd e HolFAtHFigure 63).

N
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LPS(lug/mL) -  + + + 0+
25 125 625

iNOS
COX2

B-Acitn

Figure 67. Effects of hexane fraction of Cornus macrophylla on the iNOS
and COX-2 mRNA expression in LPS-stimulated RAW 264.7 cells. One
group of RAW 264.7 cells (15x10° cells/ml) were stimulated with LPS (1 pug
/mL), while several other RAW 264.7 cells were stimulated with LPS plus the
indicated concentration of hexane fraction for 6h. The mRNA expression of iINOS

and COX-2 was determined by RT-PCR experiment.

LPS(1#9/mL) = + + + o
25 125 625

Figure 68. Effects of hexane fraction of Cornus macrophylla on the mRNA
expression of pro-inflammatory cytokines in LPS-stimulated RAW 264.7
cells. One group of RAW 264.7 cells (15x10° cells/mL) were stimulated with
LPS (1 pg/mL), while other RAW 264.7 cells were stimulated with LPS plus the
indicated concentration of hexane fraction for 6h. The RNA extraction was
carried out in RNase—free environment and the mRNA expression of TNF-q,

IL-6 and IL-1B were determined by RT-PCR experiment.
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5-2. ¥FF &H

5-2-1. FY LA FEE9 elastase A &3

M
ot
=

T W FE2E ¢ E3} oHolAHOE REOoZHE I
CME-1% fr1-29] elastase &4 &4 oA 2345 53 5 94 =
Aot FoEA HEe FE2EE 2 O BIES 84 oA 2YE WS 2FEE

o] ICso#t 131 pg/mL= F-53 oAl 35 B, cdotAHolE £3&0] 241
5.1

M

pg/mL, Fe& B Eo] 251 pg/mLE HEFOE ALEH WP FH5E(31 gg/ml)
of nla] 43 A &35 eERY AT (Figure 69a).

Fo Iz ogolMHoE HEogHE A CME-1¥ fr1-29] elastase &4 &
HE A
CME-181 A% 29%, fr1-291 745 30%= tjx&a"Ql Rl#HA F52(66%)°] Hl&) gt

< A 2945 YERY I tH(Figure 69b).

b

o] &% 100 pg/mLolA A3 A quercitrine® TZ7F ¥z

5-2-2. 29 o F=£E9 MMP-1 BA 94 € &4 94 &7

To] collagens EdatE &4 MMP-1 A4 A 2
4 oA ads 4% 434 B4 Al 20 we/mle] A wEAA 39.8%9
aRE AT 7 AT UV ZAb os) e MMP-1 A4 oA di@ #9
T HMge FEES a5¢ AT A9 AR FE 100 gg/mLoAA MTTE ©f
&3 AZTA oAlols FEF0.7%)& VIAA oA 271%] oA EIE no

L AR F5 94 a9E g3 = ok (Figure 70).
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Figure 69. Effects of Cornus macrophylla extract on elastase activity. (a)
Elastase inhibition effects of Cornus macrophylla 80% MeOH extract and
subfractions. (b) Elastase inhibition effects of subfractions of EtOAc extract.
CME-1 is quercitrin isolated from EtOAc extract. Concentration of samples was
100 pg/mL. The data were expressed as means = S.D. calculated from three

determinations.
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Figure 70. The effect of Cornus macrophylla on the production of MMP-1
of human dermal fibroblast irradiated with UVB. The human dermal
fibroblast were treated with an extract of Cornus macrophylla for 20h. Cells

were then irradiated with UVB (35 mJ/cm)” and cultured for 48h.
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5-3-1. F4&A F=E9 DPPH radical 24 &3

oA HEE 2FEE 9 1 BYEEN dHoMHE E°
g CME-1# fr1-2¢] DPPH &tz &7 S48ttt w92 wWes 23559
DPPH #dZ &7 AL ICxoike] 6.8 pg/mLzE HEzao =2 AFEE BHAMO.1 ug
/mL)el "l £ 35 Bl &)
pg/mLE Wee 2FEF BT £ U F2 &7 84
o] 133 pg/mLE ZAsATH FoEA oHoAHE 9 E25H
S 93 I F frlelA #es CME-13% fr1-2¢ DPPH =dZ 4
St Quercitrin® = gel¥l CME-1¢ A% ICsh#©l 55 pg/mL, fr1-2% 3.6 pg/mL
2 gxvoez ARSE BHAUL pg/mL)ol vl3] DPPH 2tz 4~A &40 314
=4 = A (Figure 71).
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Figure 71. The DPPH radical scavenging activity of 80% MeOH extract,
its subfractions and subfractions of EtOAc extract of Cornus macrophylia.
The data were expressed as means = S.D. in three determinations. CME-1 is

quercitrin isolation from Cornus macrophylla.
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5-3-2. Y& F&Eo] Nitric oxide A A3 &3}

ShiA
ol

FoEA vighe: 2FEE 9 2 =59 NO A4 94 a3E FAA
=z

] 2

=

A& Ad sk 500 pg/mLolA el oAl E3tE 3 dA SAHI 2

’

Eol 47.1%,

(
=

i

o] 495%% 714 F& A E&3E R, dEolAHlE

4

Eo] 292%, & HIYEo] 205%= ZAEAT. 2 FoHA oo}
gl oz HE &3 quercitrin®! -9 500 pg/mLe FZ=olA 63.2%, ICs

ol 1712 pg/mL= g2l 5t (Table 26).

Table 26. Antioxidant activities of 80% MeOH extract, its subfractions and

quercitrin isolated from Cornus macrophylla.

Xanthine oxidase inhibition

Nitric oxide

Fractions Scavenging Inhlbltlon Of Inhlblthl’l Of
activity uric acid superoxide
generation generation
500 ug/ mL 1Cq 250 ﬂg/ mlL 1Cs 500 ﬂg/ mL 1Cq
(%) (1g/mL) (%) (pg/mL) (%) (pg/mL)
MeOH 49.5+5.9 >500 36.2+4.3 >250 975£2.5 1.6+0.8
Hexane N/D N/D N/D N/D N/D N/D
EtOAc 47.1+0.0 >500 77.8%5.1 93.1£16.7  91.6+0.6 0.02£0.0
BuOH 29.1+4.6 >500 43.0£6.1 >250 82.0+0.7 4.4+0.7
H>0 20.1+£0.2 >500 9.0£2.0 >250 81.1+0.6 34.7+0.3
Quercitrin 63.2£0.2 >500 56.7+£2.2  190.3+2377  92.6+0.2 0.0001+0.03
Quercitin 92.7£3.1 171.2+8.4 N/D N/D N/D N/D
Allopurinol N/D N/D 90.3£4.5 2.0£04 90.9+0.3 2.2+0.8

1Csy values were calculated from regression lines using different concentrations in

triplicate experiments. N/D means not detectable.
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5-3-3. &z F& 59 Xanthine oxidase J A ¥ superoxide £A &

)

Fol @A) weE 2FEE 1 BRI EE9 xanthine oxidase A &3 250
pe/mLe T IC5akS &elstdth Algel A2l 5% 250 ug/mLolA o ©olA g

|E #8E0] T78%& 2 oA &3&5 B, 5/ v=& FHlste] ICshat=

4

T3 A3 oM EHlE FEEo] 931 wg/mLE oA E3E et 181
@A EAl quercitrin® ¢ 250 pg/mLe FENA 56.7%, ICske] 190.3 pg/mLE
gl g A tH(Table 26).

11}{e3
i\
ol
2
i)
&
>,

Superoxide 7] &4 S 29 g F% 500 pg/mLolM+= HEHE

Al ZARE YER oY, ICo#t2 A EotAlH ol E
Y Eo] 0.02%2 7HF A ans B ved 2FEES 158 ug/mL
L 94 23 E Jeguer, FeE FEYE2 44 pg/ml, = 2YES 47
pg/mLe] oA &3E HArh T dUdEA quercitrin®l 4% 500 pg/mLolA
926%9 A 28 ICskel 00001 pg/mL=z 453 &4 ZTHE HEHUAG

(Table 26).

EN

2280 975%2 713 L o
§ °

h

=
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5-4. CME-1¢] 7% &4

8= CME-19] 725 9387 ¢l 'H, “C N
] Table 27¢] YeEFHTE 'H, “C NMR £~ =28 93 A3} 3438 CME-12
AgAQ Fehrwols AYS Bt 'H NMR ~#E#oM B ringe] H-2'<
H-6"¢] meta coupling3te] 2 Al1do] § 7.32914 doublet(J = 1.96Hz)o. & YEL}
I Qom H-53 H-6'2 A& ortho coupling¥ o] Jate]l 832Hz= Fd3stH Z+7;
§ 6.89, § 7.29°14 doublet ¥ =2 e} gtk “C NMR 22 E# A 477}
AgEo QA & C-2/, 5, 6’2 6 1163, § 1169, § 122844 I AE Holi
27178 AjrE o] de= C-3/, 4’2 AA down field= o] & 1464, § 149894 YEY
LYok =3 § 618, § 634914 YEh= vAE= ME meta coupling S ©f
doublet(J = 22Hz)¢] ¥AE5 Holi glon, C NMR ~=EH2] § 998 & 94.8<
C-63 C-89 I =] § 1631, § 166> C-59 C-79 FJAZ oA FFH o=
o] A%e] 57-di- hydroxylation®] A&l 3aE HAFH g Aoty PC
NMR " E#o|A C-29 C-32 § 1585, § 1362914 YElUYE AS=Z Hol o]F
Z2%E 7 YA C-39 FA7I7E obd Fo] AFEH Y& AR
t}. Carbonyl 48l C-4%= ¢1F3 (C-2, 30] o|x Ao C-3°| Fo] A3 o
Foz Astel § 1796014 et ok &4 'H NMR =3 E@o]A § 334 ~ 6
422004 o] EAAQ ¥AE Hola lom § 09394 doublete® YEIY =
methyl”] 371¢] 44% rhamnose®] A& < 925 RAF1 gth C NMR 2
HEHo|A T C-1"2 aglycon® C-33 ZAEsta Ao T & BrEHT
down field¥] o] 6 103504 veptar C-27, 37, 47, 5" & 72, 6 721, 6§ 732, 6§ 71.9
of ety 93l methyl7] B4E § 17.60014 ol dlF3l= signale] YEhE= &

£ rhamnosed S & 4 AUtk § 5349 doublet ¥ AE C-3o] ZAgH o] g I
o] anomeric 491 H-1""2 & Jzto] 1.72Hz%l Z o & Ho} g-L-rhamnosed S &
4 9t} o) AFE 3FE CME-12 quercetring] & sty on, &3 x%e}

of HudAE & A5
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Table 27. NMR spectroscopic data for CME-1 (in CD30D).

C2

C3

C4

C5

C6

Cc7

C8

C9

C10

Cl’

C2'

C3'

ZY

Co5'

C6’

Cll/

c2”

CSH

C4N

CSH

C6N

Sy (multi, J Hz)

6.18 (d, J = 2.2Hz)

6.34 (d, J = 2.2Hz)

732 (d, J = 1.96Hz)

6.89 (d, J = 8.32Hz)
7.29 (dd, J = 1.96Hz, 8.32Hz)
534 (d, J = 1.72Hz)
375 (dd, J = 3.4Hz, 9.28Hz)
422 (dd, J = 1.72Hz, 3.4Hz)
3.34 (t, J = 4.64Hz)
341 (m)

093 (d, J = 6.12Hz)

8¢ (ppm)

158.5
136.2
179.6
163.1
99.8
166
94.8
159.3
105.8
122.9
116.3
146.4
149.8
116.9
122.8
103.5
72
72.1
3.2
71.9

176

92
ref.”?

8¢ (ppm)
156.4
134.4
177.7
161.2
98.6
164
93.5
157
104.2

121

704
70.6
71.5
70.1

17.3

Dept

. o O O

CH

CH

CH
CH
CH
CH
CH
CH
CH

CH3
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Figure 72. 'H and ®C-NMR spectrum of CME-1 (in CDs;OD).

a) "H-NMR spectrum of CME-1.

b) ®C-NMR spectrum of CME-1.
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Elastase &2 914 @77} 923 o|EolAgo]E RIZS AAS o]L35l0] B
4 A3 luteolin®Z 27}
1 pg/mLE ZTFoZ ALEH

AC
rol
>~
=
1o
Shie
ot
I
1o
fols
Fy
12
2
fol
=
il
N\
oxl
o
2
Y
J[N

glE CMNE-19] ICsgko]l 181 wg/ml, fr2-27}
g2 F#580615 pg/mb)ET £ 94 235 2o, fr1-27F 323 pg/mLE
HET} AR B35 B, fr2-15 57 pg/mlel oA Z3E Yehdo
(Figure 73).

6-1-2. ZAEF FEEY MMP-1 &4 94 % &4 94 53

6-1-2-1. }& FEE9 MMP-1 &4 94 53¢

AE F5 oA 2aE Ay e 29 @A zEHlE Edsks MMP-1
A oA adsE SATeEA s AE 80% MEE =FE= R oY

ol E o] E EZE MMP-1 B34 Al &3 AR % 100 pg/mLAA 247}
9.8%, 61.1%% 22l = A TH(Table 28).
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Figure 73. Effects of EtOAc extract and its subfractions of Cassia
mimosoides var. nomame on elastase activity. CMNE-1 is luteolin isolated
from EtOAc extract of Cassia mimosoides var. nomame.

The data were expressed as means £ S.D. in three determinations.

Table 28. The effect of Cassia mimosoides var. nomame on the production

of MMP-1 of human dermal fibroblast irradiated with UVB.

MMP-1 A7 A & 7(%)

Samples (100g/mL)
HEe 25E 98
ook Elo] 5 19 o1
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6-1-2-2. Luteolin® MMP-1 84 oA 2 &4 94 &3

UVB ZAF A Luteoling A#atds W, 5% ¢/&# 2= UVB controld] H|sho
MMP-1 Aol A =i, 10 pg/ml luteolin A gl 2]dte] MMP-1 442 49%
AaEdh 28y o] 3= EGCGU0 pg/mDE = ot th(Figure 74).

250

200

-
th
=

{%ofconirol)
s
=}

MMP-1 p roduction

Control 1 5 10

Conceniration ( gg ml)

ENon-UVB, EUVB, EAEGCG+UVB, [Luteolin+Non-UVB, ElLuteolin+UVB.

Figure 74. The effect of luteolin isolated from Cassia mimosoides var.
nomame on the production of MMP-1 by the UV-irradiated human dermal

fibroblast (lab data). The human dermal fibroblast were treated with an extract

of Cornus macrophylla for 20h. The cells were then irradiated with UVB (35

m]/crn)2 and cultured for 48h more. The results were expressed as the average

of triplicate samples with S.D. Used EGCG (10 ug/mL) for positive control.
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6-1-3. Luteolin®] MMP-1 mRAN %384 nx& 93

UVB ZAbe gste] %A} Ao HlEo] MMP-1 mRNA levelo] &7} =9
luteolin # 2]oll 2]3}e] MMP-1 & o] &43] 4% AH(Figure 75).

Luteolin e — +
v - + +

MMP-1— R

B-actin — g

Figure 75. Effect of luteolin on MMP-1 mRNA expression in human
dermal fibroblast irradiated with UVB (lab data). After irradiated UVB,
human dermal fibroblast were treated with various concentrations of luteolin for
48h. Total RNA extracted from human dermal fibroblast was analyzed by
RT-PCR experiment.
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6-2-1. AE W& 2FEE 9 £ EE9 DPPPH radical &4 &3
AE FEEY 3 aHE A Y8t AE 80% HE =5 2
2 H]ste] DPPH oz &7 A4S =A3t 23

olAH o] E B Eo| ICsatel 91 pg/mLzE ROz A}

s
4

ol
ot

il
oo
)

a3, AE

BHA(9.0 pg/mL)} FAFS £ 248 el At (Figure 76).
6-2-2. I EZ dEolAEo]E 83} luteolin® DPPH Uz 24 &3

s GAol $rd oUopielE RHRL AAL Fae] B 59 2

o

F 4%l b5 44e $AES FU3 B34S DPPH §98 ol g3l 374
A3 luteolin®. 2 F+x7F &1¥ CMNE-1°] 4.7 pg/mLE ICswke]l 718 4 =

et

3}

his

AEJom, fr1-27F 7.8 pg/ml, fr1-27F 291 pg/mL=Z gA¥Slo™, CMNE-12}

o

fr1-2+= %< BHA1.2 pg/mL) Bt -3k 235 e A tH(Figure 77).
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Crude Hexane EtOAc BuOH

DPPH Radical Scavenging Fffects (IC, #/ml )

Figure 76. The DPPH radical scavenging activity of 80% MeOH extract
and its subfractions of Cassia mimosoides var. nomame. The data were

expressed as means * S.D. in three determinations.

60

50

40

30

20

10

DPPH Radical Scavenging Fffects (IC, #8/ml )

CMNE—-1 fr1—2 fr2—1 fr2—2 BHA

Figure 77. The DPPH radical scavenging activity of subfractions of EtOAc
extract of Cassia mimosoides var. nomame. CMNE-1 is luteolin isolated from
EtOAc fraction of Cassia mimosoides var. nomame. The data were expressed as

means = S.D. in three determinations.
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6-3. CMNE-19 F+% %A

3% CMNE-19] 722 #<37] 93t 'H, “C NMR =¥ Ed DEPTE =
Astel Table 2991 dYehith. 'H, "C NMR ~9EfS 93 A3 3%
CMNE-1& dgAQ Fatuicol= e mgch 'H NMR 25 E#A A ring
o] H-6, H-8°] meta couplingdte] I AlZ1do] § 6.18, 644904 Z+2+ 1HQ]
doublet(J=2.2Hz) ©. & 57-dihydroxylation patterns WEeEFH oW § 6.6794 H-39
singletd <d3 47 Yebya glow, B ring® H-2'% H-6'¥ meta coupling
Hol § 73994 doublete® uYEa Aqrk ®=E H-5'3 H6'2 A2 ortho
coupling¥ o] J#ke] 832HzZ sd3tw ZHZt § 688, § 7429014 doublet ¥ A ZE
Ehuba 9ok PCa=lER G C-29F C-39] § 1639, § 102814 YEltE Aow
Ho} o]FZgolal C-30] A%E o] UA BES & F U™ carbonyl B4 C-4
= § 181694 ¥ aZE Holal 9t} HES § 938 6 988> C-6, C-89 a0, A
FHel FgtH o= A ring® YAE Holx Yt C-2, C-5, C-6 HJIAEL
1133, & 116, & 119914 yeus, F47]7k dghse] gl C-3'3% C-4'=
downfield® o] § 145.7, § 149.7°1 A “EbaL At o] Fe] A#R=E 318= CMNE-1

o luteolin® & Eelatgon, XYoo HladAE & dx 5T}
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Table 29. NMR spectroscopic data for CMNE-1( in DMSO-dy).

NCo - &y (multi, J Hz) 8¢ (ppm) 6;‘22:;) Dept
C2 163.9 164.5 C
C3 6.67 (s) 102.8 103.3 CH
C4 181.6 181.2 C
C5 1614 162.1 C
C6 6.18 (d, J = 2.2Hz) 98.8 99.2 CH
Cc7 164.2 164.7 C
C8 6.44 (d, J = 2.2Hz) 93.8 94.2 CH
9 157.2 157 C
C10 103.6 104.2 C
cr’ 1214 122.1 C
cz’ 7.39 (d, J = 2.2Hz) 113.3 113.8 CH
C3’ 145.7 146.2 C
Cc4’ 149.7 150.2 C
Co’ 6.88 (d, J = 8.32Hz) 116 116.4 CH
Cce’ 742 (dd, J = 2.2Hz, 8.32Hz) 119 119.3 CH
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Figure 78. 'H and ®*C-NMR spectrum of CMNE-1. (in CDs;OD)

a) "H-NMR spectrum of CMNE-1.

-NMR spectrum of CMNE-1.
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AR GddEZAQ excisanin ASl A $ mitf, tyrosinase, TRP-1, MClr, c-kit
mRNA @& A A Z 1, kamebakaurin®! 79+ excisanin A R U= FspA| vk
mitf, tyrosinae, TRP-1, MClre] mRNA T3dS A oz A " AA oA
258 BT aey dAFoRE dd=d Hu A9 RE¥EC] dgd A4 #
d #2459 mRNA 2d& o ZatA AL des sttt dekd Al
T Aol oa AAAYAE FolA EHE= a-MSHOF 22 A=< o8
ARAnE FANA Hed™, o MSHE Wehd AZud] gl MClrol 2%
3le] cAMPE &4 3A 71 Al =1, o] A thA] tyrosinase, TRP-1, TRP-2 7%}
L3 mitfs FASAIIA el Adx w@ehd g sk ARAAIA FE

[e)
P’
B AT AvelA e o doldeolE B2 L azvy 2 §u 2B

l"*{

iy
o
=

Clre] mRNA 23S AATo 2N cAMPY A4S ¢ksta 7)1, mitfe] &
(3]
1

Aol #olsts 7A=Y mRNA 2dS ¢ oA At vk AL

=
2 oAtk Aus odelAHolE ¥3] 2 wABAEe] Wehd AHA AA &
g9

5 W oA Fetr] fste] @8 western blotting 2 el A = of "o}
AElE B8 E< A% mitf, tyrosinase, TRP-1& % 9EHo 7 AA34x, &
5] TRP-1& ZatA SAste] depd 44 dAE F=stil s delaqin. o
A=Al A9 mitf, tyrosinase, TRP-12] iz wt& S o 4| &} , kamebakaurin
¢l 4% excisanin AZ o EHolAH O E EIE W} mitfE o ZstA o AT
Ahakel ool HOlE EEES HbS oS o] &3 melan-a AlEo Ao Ha}
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e WEE 2FEE9 ICoftol 283 pg/ml, olEolAHE EEE] 326 pg/mL
S0 REe BYEL 333 py/mLE 229 BHAOT mg/mL)el W3 we &%
S YeEith ayy 24 F AdAY diAE A A s WA s e
superoxide radical 27 Z 5L oHolAHolES HEE B3 & [Cyate] 0.

9 u
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pg/ml, 5 pg/mLe FXoA 2z 77.1%, 635%] A &3S e o gol
AHOlE FIEZHE A2 10719 £3 & 1 pg/mLe] A5 FEAAE HNE F24

o IS MAA FouAME 81%] #Hetd A oA adE YEd 6 £

i

ol-&ato] @A EHQ kamebakaurings Eel& 5 UL, 1 BeS stk €

2 mitf, tyrosinase, TRP-1S ZFAAZ ok T8k G2kuks) ool HolE £ ES
A7tk o HAS A FsaL o] AS melan-a Al FEo] A glste] debd A oA &3
At stE AREAY ALE JheA S FRlstdth A3d A3 500 pg/mL,
400 pg/mL, 200 pg/mLe A& FTEoA 79.7%, 63.9%, 495% % FE ojEX o
22 arbutindll vl -3 Aebd A 2HE oA

Abarsl 2EE9] 49 595 dAAEJ RAW 26475 o] 83t Els A

A& F& 25 pg/mLelA NOS| B2 LPS ©5% Aol 514 pMe] A4€

Ll
|

U
oo

L)

g vl&] A o HolMHolE HEEA = 7t 65 uM, 29 pME NO A a3
7 F5e A vErs T olE g NO 9

A7ke] FHAAE INOS B3 WstE Foto] &g A oEHotAlEolE E8&
S HAAEAA NOS Ao st &
43tE = COX-29 mRNA TS JAA7IaL &S Ao awn COX-29 &4
SFRAH oplH e A5 Ad ves dANZE F dFs Fsr. B ofy
2t 9% A4 cytokines®! TNF-a, IL-6, IL-182] m

I3
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ERUTERE:

L

et 8% ASS st Aldge DPPH radical 4274 & 3o|A & o &
olMHI Ol E B8 &E9] ICxhatel 266 ug/mL, WS FEE0] 344 pg/mL=Z xSl
BHAGO.7 pg/mL)EY F2 IS HolA= @&stty. gy Abdkeel mpirbA =
superoxide radical &7 &3 = o EHolAHolE B & Eo] [CspEtol 1.2 ug/mLE
Fe 235 YRSt

olglgt AFERFTH Hihd odopAHOlE R 5 A dHabd AFA AAA

kst Ao ALg

={
00('

2 P9F BHE BT AN 94 WAA, Frad 2o

ZEUY FEEY 1 289EF 2 GdE4Q PGGY n#W a5s glstr] fst
of Azid A FHAA EHEFAF A(rate-limiting enzyme)Z  2H-8-3F+= tyrosi-
nase &4 2l 43 melan-a AMEE o] &3 Hepd AFE gA BHE %
AL, ALl Aol ogh Wepbd (g oA a3E oAy ki3
E4< PGGE Abgsto] gelstaint.

ZE2UE Ay 7|2 g FE39 tyrosinase £ A4 a2 =A
AA A WeE FEEY ICxhate]l 95.2 pg/mL, oldolAH o E E8&E0] 115
/mLo 2 Yebgil, Z7]3 A% el EHolE #EE0] 283 pg/mL, MHE &
E0o] 1133 pg/mL=Z tZ=Ql arbutin(112.1 gg/mL)oll H3te] -FtAY FAHS o
AEH}E Bt 25U A9 odEHotAEolE &l gk 11719 #9
G EAQA PGGR! 4§ fro~frll #& o] =5 arbutin Rt} €

2 Ve, ddE 2 PGG A arbutin® oF 2vjel] sjdet= &4 oA &3

Ay S
ac)
F—Q oL
me oL

gt
i)
o

[@p}

iz

OS]

)

P ah oA a3

rd'

a9E AsHS o, 50 pg/mL A F
Lo A dEolAHo]lE EEo] £& Wad A oz FIE HYoY o FLI

A AE 24 A% Hol o2 A% ¥ & HIF UE Ao dAAT
& 25UF 99 dgobiHelE BHoERY e RASAANE Wehd 44 o
A EHE FAT 5 ARAAW, AN AT FA0] dFE WA e} depd 4
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A A &3e Ay AN A FAo FFS WAA Fe 9IRS e
GAEA PGGO detd A oAl EaE AT A3 20 pe/ml, 10 pg/mL, 5
pg/mLe] AglFEelA Z+7 734%, 585%, 205% x4l a3 YRS
th PGG #etd A4 A g¥7F depd A4 FE mRNA 2dS oA A<l
A Zlst7] $lsked RT-PCRE st &l ith. PGG 10 pg/mL< melan-a Al
zol Aefste] frHA WAL &<l 23 MSH, MClr, TRP-1¢] mRNA T3 <&
oAstaL 5S gttt olHg ARE et ZFUFEFE #E3 PGGY
Wty A A &= tyrosinse &4 FAS JAEtE AE Fols =

Jel s o] 4 wrk: o dehd A4F ARES o JAFeRA U
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gl
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kol
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E R3ogRy AL 1079 B33 PGGY elastase A &= 6, 79 ICszk
o] Z}7t 140 pg/mL, 143 pg/mLZ HIFz FEEHT 43 ZA3E woow

Bl £
Ui-o] gaksl 8% =42 DPPH radical 27 &%5& SHTLEZHN &Qls)
Aed 25T 4o MgS 2559 45 ICxo#kol 5.7 wg/mL, PGGE 2.3 pg/mL
o7 Yz VitC(BS5 ug/mL)9 Bla Al B3 AL PGGE o 2uld] dEEts
T2 52345 YER AT

ol AN}ESENH =FUS FEEo| vHA #r ofyd FEINM AREA
AL THs RS E0E AL, Fakst &4 A et AbsiAl A @Al v
WA= AHEEE VitCH® Atst BAE 3 v g3 9 ML g w3}

AAZ RAR AG H5HS FAT 5 Al
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4. FENE F229 7|58 €8 AHE 74

FEAIE oo depbd g oAl E3E Fdst7] #15te] melan-a AIEE ©]
&5 Aebd A oA G54 dEoAHCE EHdA A& 99 ¥ES 10
pe/mLE A eAS W fr27} 53.2%, fr30] 464% = £ e HAoY AX
2o Ge&& W, 15, 6, fr8, frd, frie] AE Fo] FFS vAA FomA
Zv7y 17.3%, 15.3%, 13.2%, 13.8%, 12.7%= thxzwS 2 A&¥ arbutin(11.1%)3} H
=3 77 9A &35 YEA

FEAE Y AT 2AE FA6H7] flste] RAW 2647 AIE£E o] &3 NO
A JA Z3E Fo3 A3 LPS gEow AYstdS wWe NO7F 41.6 yMo 2
T Y A " AR & pg/mLAl A Ak F8EL2 0.7 yME NO A
xS A 14 M, ol
dolHE 252 09 uMZ NO AT 2 A3E Yedlth FEAE
e dEolAHolE +9 F frdE2FYH 3 @Y 3F=2 epicatechin® 4§
200 wg/mL, 100 pg/mL, 50 pg/mLel A7 FEolA LPS @& xg]vto] 445 pM=Z
IZFe NOE AAAAALH, A5 Ay ZH2F 312 uM, 349 uM, 361 pM=Z
NO Aol #ZAstdth. LDHE ol &3 Alx =4& 7H7F 19.6%, 10.9%, 0.3%= =
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et it c"otAH ol E E8orREH A2 9748 &3 Fol= 99 IC#k 43.8

pg/mLE oluje] Wz FEFES 4408 wy/mL)¥ A TES HATh

MMP-1 A4 A 3= A2 ¥ % 100 pg/mLold MTTES o] &3 Alx52

AA(05%)oll = FFS mAA FomA 639%e] EL oAl a3E Hol UV A=
&)
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=4 o "HolAHolE & E9 ICsike] 6.0 pg/mLE thE< BHA.0 pg/mL)ol

Hlel -3 27 24 YEdeh T3 NO radical 27152 @4t o DofAlH|
olE BEE [Cyhitol Z+7 1392 pg/mL, 3604 peg/mLE =AU, superoxide

H
o

e
S
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B
N

S5 oEolMHoE F8Eo] 08 ug/mL, epicatechin®] 0.4 ug/mL

AE BAG A3t FowA 2 F G4 2P| Bx JEHoR NOO U

B 9ge FAY 5 sith old s At INOS mRNA ¥d oAE 53
3}

sk oA g3 = AT s JEHoRE AT
Fo) LA FEE FFE GHE 93 clastase A &5 AL WEE 2FE

ojolMHolE & W Retg BIEo Z+7 ICypate]l 131 pg/ml, 241 ug

- 166 -



/mL, 251 pg/mL= Hzooz AbRE WA 5061 pg/mb)ell Bl 53 <

A &35 et 28y dEotAEH o EZREH #2$ quercitrin ¥ £ E2
a4 Aol v FA45 o quercitrine] ofd thE fFaAd Rl gk g4 gA &4

of UBRES a5 4 Al FFEF 2HE AT = s &4 Add
MMP-1 A4 3 &4 oA Ao MMP-1 &4 AgsE 20 pg/mLolA
39.8%, UV ZAtel &3] fF¥ MMP-1 A4 oA 23+ 100 pg/mLelA 27.1%9
oA EIE e A

oA gitst & FH4E& 9% DPPH radical 24 A0 A des 235
E, oA HE B F
pg/mL2 oo 2 AbE® BHA.L pg/mL)ol Bl $-FatAY A 298 B
Act. 2 a dEolAEolE B8 o2 RE By 3 quercitring ICs7ke] 55 ug/mL
fr1-2% 36 pg/mlLzE dlxv o2 ALE® BHA(L pg/mL)ol Hlsl DPPH o]z A
A Aol A SAHJT. FAAAL Fo 2l superoxide radical AA &

Aol M= odotAElo]E FEo] ICx# 0.02 pg/mLo= T3 F4S BA, W

s F8E9 ICotel Z7 6.8 pg/mL, 6.2 pg/mL, 133

FEE3 Bae REIER 747 16 ug/ml, 44 pg/mLeg £& 27 FAS
B 281 quercitring! 4% 0.1 ng/mLE olF 53 a5S eI
ol AFSaRE Towx] FHEY =z HEd quercitrine dits &

Hol $stol BYNAE AT Mk FF L w3} YAo] T WA AREA A

6. F FEEY 7|54 948 A& 7HsA g

dTE JAAZA e S Fst7] f1te] Aldgh elastase &4 A & o

A olEobAElolE Z8 =] ICxh#tol 122 pg/mlz e (M ZA F55: 315 ug
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