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< SUMMARY >

| EELE | D-02

Purpose&
Contents

<Purpose>

O Development of natural product based anti—atopic dermatitis materials by
the domestic agricultural resources

O Development of topical treatment anti—atopic dermatitis goods by the
inhibition of itching, bacteria, and xerosis

O Evaluation of effectiveness, biosafety, and mechanism by the
omic/systems biology

<Contents>

Market analysis and establishment of strategy

Evaluation of pre-selected candidates

Determination of further candidates

Mechanism study

Safety evaluation

Standardization and normalization

Optimization of manufacturing process

Development of topical treatment agent

Commercialization

Strategy for market penetration

Results

SCI publication 11
Patent: domestic 9, internation 2
Technical transfer contract 1

Selection of natural materials 3: anti—atopic dermatitis efficacy

OO0 000|000 0O0O0OODO0OO0OO0OOO

Isolation of sesquiterpenes 9, Phenolics 6 and Oleanolic acid, Oleanolic
acid acetate, Stigmasterol, B-sitosterol
Establishment of Certificate Of Analysis

(ONNO)

Development of anti—atopic dermatitis cosmetics

Expected
Contribution

Based on this research, anti-atopic dermatitis cosmetics was developed.
Our research could be used in drug development focusing on the allergic
skin diseases

O Further publications and patents are expected

Keywords

atopic topical ) Staphylococcus ) o
o pruritus multifunctioning
dermatitis treatment aureus
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2. el ZleAe E%

SAST R D-04

2-1 FU 7leAE € A F 4%

() = o=y Sid B BAS Faowy 9

- o0dH FFURH Fumom Frkstd Ful olEy $AE 20102 AFeke]l g FA 9
g del3 olmy fAe] dREe SYARE WA, AT £F ojEy YHHom A U
A ZFA om ol 21E 1A A7k Am BA L 400 o d FF HAe] Frbel o

3 Aom ARY,

o 20129 7o ® A shApe] S TAk 46WF 637, o &} 51%F 3%
(

o} 0%t "ol o] & Zoled &4

(] 9= olEy ¥iy A8y 33 (RAEXYE 2013d) ("8, %)

A

T & 20084 20094 20104 20114 20124 -

S7HE&

Al 1,090,398 1,047,564 1,053,044 1,025,315 978,965 +2.7%

A 896 932 1,154 1,301 1,367 +11.19%

<] = 1,090,156 1,047,326 1,052,722 1,024,975 978,524 +2.7%

[¥] 2012 A olEy] ¥R FHdd A3 (BAEXF 2013d) (H 9, %)
9A o] 3}k 704
TE Al 10t | 2000 | 30W | 4040 | 50¢] | 60WH

2A | 0-4A4 | 5-9A o]

979 321 321 153 181 97 59 48 35 29 18
(100) | (485) | (32.8) | (15.7) | (185) | (9.9 | (7.1) | (B2) | 46) | (3.0) | (33)

v 466 247 170 78 34 39 23 19 16 14 8
o] 013 227 151 75 97 58 36 29 19 14 10

¢« T olEw WRG BA FFlE Aol W ngstel 53 AL St fou, #44, @

AA, Melstd, WRusn o g Fol Fo 490w ABHL Qg (ohEd AmA B Ty

o B8 AL BE /&MY EAE B ) m47E 24 AT, AWFA AT, 2007

- A 89k AEYe] EAGE A9 0-80%9) Fe WHES W)

- B34 9o AYHE A 87 To, AFS) BF L RES A 4F 4 R F
7, FAGE ] Wale] WE 87 T2E wF 37} oFEE A%, AHH 2EdA 5o 9
o

- mejsta gol W dd2r] 998 (FAS VAT FAZBAALZRE T PEpol
FAe Adats ol Fso] of HYolA BT Th2RHE AR, TE, 52
T 74

- SR RETY o4 WY Wi /15 BEW /0] oo A% I W Aetviel sy
Zam vl AFRA] A%t gola
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o HZTote olEd A Fol mEk 2000 W) 2RERE nlo]oulA] VY Ee] olEHE FAFE AF
Aol HFakw Aol Hak o=, 20006 1009 Ut AHS A S olEy 3}
A A FEE 20149 @A 20008 AR AFS Ao Fab (B A5, 20149) H
U, 8 AE7F ok AR, sSHEEAN, A", R, fol & F AT, diE EAnE 5
o= thitst wolglo]l FE YA= ol FSl.

o TFUolA A FEHIL Y& ol FFF BHA=E of 0/, o] T (F)ULF olEHS
z7] A 7%, sFEAY AF (F)E S AvlH APz WA A oF 35%E AA|
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gk vo] e ~HER] T 7Y, o= 9 SEE AR 71, =3l vtele WA Tige] EA Y
of e A AFgor A4H.

o A =W ofEd IEFE Al A AnA7E 7HE SAAAE e FEE Zeolw, 1 vl 7HA
o2 dvkH. olE AAAe] oy ATt AL AlFolRE I HIE wjg wizke Ao w
A7p AT A7 Qow, ANk spEe Hls) AME WIETF ol M| pAC] g FEe] A
7] Wl o s vy

[3#] =] F& olEy spFF 9 54
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= =4 2 10170 ¢] Aok &3 AA (=t 2 Fk Alo])
o} E &2 9 HEd R dE|HA R FEFEET (YREYE HA)
T3 A oF o} E 2o FHALE (54 M) 371 A
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olEmntd = S A g, AFNSF (BEFY Zsh
Hio] @ ~HE _
|2 . 23% AAAE A= F5 (ART 1HY)
o}t u} fretdal oH7E 6 A FEE zg 59
e ”E”j‘ia AAE G (15) SRR
b 2ap-xA | 2y g ol AAHE (5 FdA £5) Zek 9]
U= olEFo] | AATLRY | ZSFEPYOAIE, 2o (95 H<F)
2-2. 9] 7l 2 A |

(1) =9 ofEy] ¥idd gz &4
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= (M, G, 2Rk 59 g, 2Rl o' ol olEd IR e 20079 VEo R
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dermatitis-Epidermiology forecast to 2022, 2013).
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<A 1M F> | B \ D-05
1. 2974 &9 4 &
(1) F4A I=7] f% olEy & =24
o A AubH o g ALEEE DNCB % N¢/Nga o2y FERde mdol 43y aglo] 3
A wjFol =] Al (DNCB: super-antigen® 2 HE3 R A% F2 Nc/Nga: 7] do] &
o), d3ge (WA A=7] (DFE) §90=2 fU43tE A2e oEd FErds g4
5 0 REE FE A 35 20] 2}

=

7ol "3 DEF-specific IgE, ®|WA¥S} 57 5,
= 3
=)

45l szl e 48 7

olr

He oug
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¥ : DFE

l : Drug candidate

| | BRI 21T

| @ | eH | @ | @ N | L |
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(2 %939 5% 29
 8F% 7 BALB/c w229 7 F9lel DNFB & 7} 25
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g3l & SA4st HFIHEA 2 = FES
= NIHol A A= AMg5 = 533244 H7hd.
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2 v \’ v
o T o I o | | |
Day 1 2 3 4 5 6

(3) R LF=7] 58 24
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(4) S. aureus TX| 97 o}EY <3 FE 2d

o FAFLESTIY Aol olEY] A TS GIAITE AL Ao w e dEA de
(oFEd] Ao A FAAE AL = 27). A7 AEosta gFaet A, A"l A Af
W3l olEd HEndy AAMEZS gialoz 1) ofEn A4S o3I E ST T dFHe] 7
¥ =1E& tystal 2) ofE¥ 9] otgli= Staphylococcal enterotoxin Aol 2l& wl/jE i A8
THIAE. ot EIE FEAT]= %"“‘i‘:‘”?%-‘q gt 231 (strain, HF 3+, ¥ o
e arEetlen, & Aol A4 4883l

>l

2. %’é *ZH-‘Z] in vivo §_—‘3— a3

el wa ohEss e 23
3 E(0AA)E O}Eui =7

e
o m{N' o

S A3 MAANZD (AFA BE, epidermis/dermis HE, FQPEo]F IgE 9, 327 &
g, dF5AE Ae 5 oA,
A
OALR
O :DNCB (Oral gavage)
= 0
REE A
"o 'eon 'eéma ' em ' ep !
Day -7 0 T 14 21 28
B
E - CON
"'E" 50
§ —&— AD
= —*—AD+2
E —+—AD+10
: —— AD+50
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-?. 1 . 4 I 8 .11 .15.18.22‘26.28.
Day after induction
(2% 1] AFA =4 A3
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[29 2] o}E3 mouse # %2 Hg Az
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Gene expression ratio
(cytokine/B-actin)
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°
g._E_ 15}
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oo 1
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@ _g‘ * *
egosf
£
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0 ; ; ;
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[Z19 5] o}E3 mouse 71F3 pro-inflammatory cytokine/chemokine % #HZ =
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B TNF-oIFN-y
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N
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N .
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| B
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- - 04 1 10 CysA10 (M)
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(3) S.aureus =¥ 9% olEY o3 = _
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Control
(Tape
Stripping)
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(TS + DNCB
+ DFE)

AD-like
+ 10°
SA

Dermatitis score

atD28

No. | 1

No. 2 1]

No. 3 1

No. 4 ]

No. 5 (]
MiSE| 0.4+0.3

No. 6 7

No. 7 7
No. 8 5

No. 9 7
No. 10 6
M+SE 6.3+ 0.4
No. 11 7
No. 12 9
No. 13 7
No. 14 6
No. 15 8
M+S.E|7.4 + 0.5
No. 16 8
No. 17 8
No. 18 10
No. 19 10
No. 20 7

MiS.E8.0 + 1.0%
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3. &A e HEARAY AT

(1) A F224 A E

e HE Aol HF3F local lymph node assay TERES Ao R HAAF FEE(0AAY T
TS HHE AaF FEEOAATE TS dA438 MA

]
A F
0.25
E ——CON
O :DNFB £ &~ ACD
o= —— ACD#2
*H-TdR, a 02 -
OAACys A 5b Later a &~ ACD#10
{Oral gavage) pull nodes .E —u— ACD+50
] —=— ACD+CyAS0
¥ & ¥ ¥ £ 015 (malkg)
[ | T I I 1 =
0 0 0 3

Day 1 2 3 4 5 6
0.1

1 3 3 4 6
Day after induction

(9]
o

1200

3
H

™

2

i3
a

g
Serum lgG2a (ng/ml)

H-thymidine (CPM)
2
g

n
=1
-]

o

CON ACD ACD+2 ACD+10 ACD+50 ACD+CysAS50
(ma/kg)

CON  ACD ACD+2 ACD+10 ACD+50 ACD+CysASO
(mg/kg)

[2¥ 20] Local lymph node assay T %49 o2 OAA T3 < A

B

2 -

Ear Thymus

1.5

[ CON

I ACD

[] ACD+50

[ ACD+CysA50
(malkg)

Gene expression ratio
(cytokine/B-actin)

TNF-a IFqu IL-17  IL-4  IL-10 TNF-u IFN-T IL-17  IL-4  IL-10

[2¥ 21] Local lymph node assay &= X dolx o] #22 9 thymus® pro-inflammatory
cytokme =A A3}

(2) Ag<¢tAA H7t
65% ICR wh-¢2=(t/, 9
+ FE "= National Toxicology

Program ¥+ ZREZo| F3lo] &3 Fo

5% F 253 WA AF, AR B AAZE F45n
AWFPe BBY. 2% F BFBS A F gAY, FA, 0, AZes, A, 9, 99
PRAE AT B4 S G A 2 % APl B 54 el AR

¢l ALT, AST, cholesterol, creatinine, BUN, total bilirubin, &, W& 432 %o tv}okst
ol Asletd HAE Adg AAUF FEES A 3822 2000 mgkg 7HA AE HA

o YEHA] &+
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4. AF5E FRAEAY 7AAT
(1) UAA, UA ¢ olEY oA &%

e B od7doel BT ofEUYYY FENDUS yAow UAA UA 9 &%< H71e 49X
A=ANE FAo| EIAA e olEx Rulo|A UAA, UAE olEy A4S 3 A3s] AHAAZ
(AFA HF, epidermis/dermis H|F, FA5o|% IgE ], s=etvl f&, dSAE &
T 9A)

0.5 r
—4— Con
-= AD
-1 AD+UAA 50
04 [t AD+UA 50
-8 AD+Dexa 1
A (magikg)
E 03
.?E-'
0.2
0.1 2 3 z i G : = ' : :
0 2 5 9 12 16 19 23 26 30 33 37 40
Day after mduction
(29 22] AFA 34 27
(a) (b) (e) (f)

E.ﬁ- .g ® = £ 57

= =3 T E o g

& b 60 ] 2

" g % B3

8 5 4 £ 2

= £ g s ?

5 3 0 =

20 o e

|-|=-|L Con - 2 10 50 - Con 2 10 50 UAA LAA

50 ua 50 uA A
1  Dexa - - = - -1 Dexa - 1 Dexa 1 Dexa
AD {molkg) * (malkg) 20 = mg/kg) —  m {mg/kg)
h
(c) (d) (9) (h) .

- 5 5 .

Eg» £ 3 :

gg 15 £3 é § W i

T E = LI
S 2~ o 2w
& o = & @ II |
Con - 2 10 50 - Uas Con 2 15 UAA Con . 2 10 50 - UAA
50 ua 50 UA - - - 5 - UA
- 1 Dexa - - - - - 1 Dexa - = = = = 1 Dexa 1 De;ujl
Fry (mglkg) Fr {mgikg) ———— {mglkg) T = [mgikg)
[28 23] o}E¥] mouse AZZ HEEY 2 ASHXEL &, 3 2EY 32, serum W IgE,
IgG2a level &4 A3}

o OlEFIHFIL Thl/Th2/Thl7 Wrgo] BT dojute= EHZst Jelo Hsoz 37k wWouk
So] AAZAHA xHo] Had. UAA, UAE HEZ= Thl/Th2/Thl7 xﬂ; REES godow
AAstE Wl AHI LAY, ofEVIREIe] thx el YA M EQ keratinocyte LS
o2 UAA, UAY olEddiqd oA 71de A3 UAA, UAE= NF-kB/NFATcl 2374 =
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AD+Dexa 1
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FoeREomO

Gene expression ratio
{cytokine/p-actin)

TNF- IFN-¥ L4 IL-5 IL-13 IL-31 IL-17A

[2%] 24] o}E ¥ mouse AZF A pro-inflammatory cytokine/chemokine ¢l 2 3}

= Con
m  TNF-a/IFN-y
0 TNF-a/lFN-y+UAA 0.1
m TNF-a/IFN-y+UAA 1
45 - Z@ TNF-alIFN-y+UAA 10
= TNF-alFN-y+UA 10
o = TNF-o/IFN-y+Dexa 10
B E {ug/mi)
c © 10
S &
-
S% .|
e &
(O]
. §EZE

TNF-a IL-1p IL6 ccL17 ccL2z
[2¥ 25] Keratinocyteoll A 2] pro-inflammatory cytokine/chemokine &<l 23}

IxBa R e — — —
NFxB — :
Actin —— — — —
+ + + + TNF-w/IFN-y

10 UA10 Dexa10  (uM)

NFATc1 — e e —— —
N-NFATc1 — -
Actin —— e — —
+ + + + TNF-a/IFN-y

- 10 UA1D Dexa10  (pM)

)
%

[2¥ 26] Keratinocyteol] A €] protein level 221
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(2) MM FH=(Abre) 9 olEY YA &5 H7}

o B oQdo] BT OEIIRYG ERRUL yyow AuTYF(Abre) o E5S W7
AuA QA=E Ao REAA F2@ ohEy] wAdA AN FYE(Abre) & okEN FHS
AA 3] MAAZ (AFA HE, epidermis/dermis B]F, dUdE5o]4 IgE &, 3=edl H#4,
AZAZY A& 52 AT

0.5 -
=Ce= CON
—— AD
e AD +ALbre 0.1
£ 0.4 = AD+A.brel
E —t— AD+A.breld
ﬁ == AD+Dexal (mghkg)
s
5 03 A
£
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0.2 4
0.1
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Day after induction
(29 27] A+A 54 A3
= 1F- 80 -
i .
; % 60 .
2 g
5 £ 40
E £ _
3 E 20
=2 a8
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.E 20 J x Ia-A *
22 TS .
T2 15 i Es
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= 5 1  Dexa > > = - = 1 Dexa
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g o 02 S
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ﬁ 80 4
-_— *
E . &
5 40 4
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[29 29] Serum W IgE, IgG2a level =4 Az}

oFE ¥ ¥ F-9)& Thl/Th2/Thl7 Wbs-o] E5F <dojup= S35 geje] detom, 37kx] wont
S AAAA xdo] Q3 olEIF A A UAJAEQD keratinocyte EH-S o
o2 JMFEGE(Abre)e] olEIIFEA JA 7HS AFE. MHFEE(Abre) NF-x

B/STAT]1 ANZ4AZ2E F3 xEHQA IS5 ¢EZQ pro-inflammatory cytokine/chemokine®]
nH S A

A 2 B c
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s B . s 5= 2
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is i< iZ
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8 E i 841
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0 L. -
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1

Gene expression ratio
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[2¥ 30] ©<FEY mouse AZFA pro-inflammatory cytokine/chemokine ¢l 2 3}
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Gene expression ratio
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(29 32]
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¥
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Gene expression ratio
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L

Gene expression ratio

0 B
+  TNF-aIFNy S o o® e e

A.bre

s SEE—— A ———

- + + +

TNF-a/IFN-¥
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Keratinocyteo] 41 ¢] protein level &<l 2

e 8F% o7 BALB/c w29 7 3¢o DNFB & 7} 25 ¥ %% 7
to] RIS FHedS. DNFB =¥ 5 2979 & FA7|7HS 7}
(in 250 ppl PBS) /mouse i.v injectiondt. o] EE& T & ]9
g3t 58 SAHSY IR A FHFIAFE D)o 523 e FEs T

B ATrle] B

3l local lymph node assay BE2RES Aoz sy
st M F dee SA4S dA38 MAAFL
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]
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025
"E"‘ ——CON
O :DNFB £ ~=—ACD
- 02 ¥ —a—ACD+01
H-TdR, 0
A. bre, Dexa 5h Later g «— ACD+1
(Oral gavage) pull nodes £ —+ ACD+10
o — ~+—ACD+Dexa 1
¥ b v Y £ o1s (mgikg)
| [ | I | 5
0 o] Q o
Day 1 2 3 4 5 6
0.1
1 2 3 4 6
Day after induction
c d 600
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= 500
E
=)
g £ 400
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b= i
”
: ; ! 0
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[2¥ 33] Local lymph node assay 52549 oA 7/IHF & 53 g2 A

(2) dYAtHAd F7t
e M FYF HAAANS H7FEH7] Y3 closed colony?] 6F# ICR wl9-2=(d/4, &3 10
akg])e] 371A9] FEE AWMFAZ Fo%, dubksA HUME wE National Toxicology
of @3 & 2573 wid AT, AsS = AAHFS S48

= 1 P R B | R
548 gl g8 1 F Al gk 548 dERd= A3

2l ALT, AST, cholesterol, creatinine, BUN, total bilirubin, &+, W&+ 4% 5o %
g AsteA HAE AdE AAUF FEES A 384 2,000 mgke 7HA AF =

=1

i

rot

oX,

6. JF 93 s A+
(1) UAA, UA 9 oty w54 AF FH7Fs a3 HA

_ i _oam |iEm.

S| s T

. E . = Y Y-
i L = e q i
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B e, e

A
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Con AD AD+UAA2 AD+UAALO AD+UAASO AD+UASD AD+Dexa l

(mg’kg)
(28 34] o}E3 mouse AZXZ HEAA
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(2) A FPE=Z9 otEVIFT Y V5 FHZT3 a3 HA

Toluidine blue X 400

CON AD+ Abre 0.1 AD + Abre 1 AD+ A bre 10 AD + Dexa 1

{mg/kg}

[219 35] o}&9] mouse AZ=2 WA

7. 7 olEy @F/MAd digt &3 dF
o oz BOlo Ay A A FE = prostaglandin (PG)3 nitric oxide (NO) 5 tf#o =z A
oz A= wifd 2 I9&S 3 =3 NOE= ks Ay 2 Hestd 84S e
A Yo 9=k dAZ IS = Aon A JS. wElbd hAMEE o] &34
FgHF THE golR7] A8 FRAAN AAT FEEY FERAF FEE0] LPSY g3 #
ZH NO A S A=A A S AaF FEEY gRMF FEE2 AlIX540 UE
Al e gRAA 5 LPS 93 FEd NO AAS Ay, 3 #RMF FE529
A ALT FEERY ¢ 59 295 eSS
MTT assay
NO assay
120
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£ -
i« ;
3w 5
o :
(1]
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[29 37] #8¥F 559 A 54 2 A=xW NO 54 23

* Lipoxygenase (LOX)T arachidonic acidE 7|22 3t FIREZAFE A=, FIED
o] FiestA AHE A4 olEy, dH=r|d Hd, A9 Ze g 95 2 dEEr
Aol Yclo] ®H, I A= wjs] &4 < Hyalurondase (Hya):s 33 B 2 e
719d 8} hyaluronic acid®] E3E&AE FJRHG A=z E a8 A JS. waga =
7} lipoxygenase?} hyaluronidase®] ZAS Asjstthd A=A 235 7| 5= 2. olE
g A M EQ keratinocyteE ©] 83t AT FEEN FHHF FF
hyaluronidase &4 &4 Asl&S S48 £ A3, LOXe 4§ A4
== &7} vzt Hyale] 4d-5ode wE¥WSF F5=0] o 53 2345 veyl.

o
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80 4
60
40
40 4
N ) j
0 + —_— o

30 100 50 100 NDGA (ng/mil) 50 Quercetin  (ug/ml)
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2) TR F FE=

(KR 300)¢] ¢}Ey¥ v2d FZF5d g Fr}
15 i EE"
—t—  AD=20 [mglkg)
i —t—  AD+100 (mg'ka)
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B !ff'
. i
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o /’A :
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f_,x./d
g —¥—i—0—0—o—0—0——0—
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Day after induction
391 AxF FF5 (KR 30009 o= 33

SCORAD index

(KR 500)¢] °}E3y] A FF F3T=o] & F7t

i3 - #— Con

B AD *

—+— AD+10 -
q —— AD+100 'i-
| f”‘tﬁ{w
E
a

1 4 F 0 14 1T 2 M

Day after induction

[29 40] FEMF FE5E (KR 50009 olE9 Iid FF = digh 37}
9. %9 &aA (AAF FEE) 9 in vivo &% H7} (topical )
R ARl WAT OlETNRY FERAS o H4F FEE (KR 300)
7be AR JETE A EE2AA g ofEy EHo A KR 300 & olEY F
sl AAR (AFA vF, dAd501% IgE #l, 28R #2 & A
£
E s
s
“ s 09 1 15 18 W %
Day after induction
[ 41] AFA 54 4%
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10.

Total IgE {pgfml)

CON AD KR300 FK506
[29 42] Serum W IgE level =4 43}
70 ¢
60

50
40

Histamine (ngfml})

CON AD KR300 FK506
[29 43] °}E 3] mouse 3| =EFFl 32 &l Ay}

AR aA g g AE
)= CLSI (Clinical and Laboratory Standards Institute) M100-S25, 2015004 <l1&% =) %
o2 ¥F3tF "Wy o= Broth dilutiony< ©]83%. MHB (Mueller-Hinton broth)el] 2 A%

FEEY HHAF FEFES 2-fold dilutiondte] Z+7 Alx=$ S aureuss 0.5 McFarland

HE AN 3BEeIA 16-20A1F v st Alate] Aol oA HeEAE A HaF 55
4 FEwF FEE RF AT 4% dAade vk S A3 bHA HAxF FEE
B FHEuF FEES v Eol obd ATMNAE Fate] olEIIR A TS AMMAANNTE
e g FAs

e

3t A Arf %% (KR
300)°l

(29 44] HA2F F=E5 (KR 30009 w8 A3
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11.

(2) FEuF FZE (KR 500)9 379 A g
EPN

gyt A H ﬂ% (Minimum inhibitory concentration, MIC)4}
500)e gk g AlFS P

10

=

o
z
=
e
oy
i

[2% 45] wE¥F F=& (KR 50009 &= AF

Omics$} systems biologyE o] &3 FREA H&7H AF

EEE FEAAY 7]HS omics 7IHOR B4 FRMF FEE(KR 50002 ofET A 7]
A 2 AZARE BAET] Y8 Label free quantifications $13F nanoUPLC-QTOF MS
analysis ¥, Ingenuity pathway analysis 2ZE ¢ o]S o] &3le] UEYT EXE 33 4
7}, KR 50000 9ls] Walsli= 4719 @ FASN, CS, YWHAE, ACLYE ZrolIflar, FASN

3} CSE up-regulated ©¥ 2, YWHAES ACLY: down-regulated ©H¥ 2 ¢1S ¥h& v,

(1) KR 5009 2992~ =239 3x

Label free quantificatione 93¢ nanoUPLC-QTOF MS analysis: keratinocyteol A t]z=w 3}
Ao gRe dojz wilzlo] WIS dolHry] 9l tryptic peptide?t 100 fmole
standard peptideE Z3}3l¢] autosamplerE ©]&3l¢] o]&/ A(0.1% formic acid / Water) =
column®l loading 3}il nano-UPLCE ©]&3}e] 300 nl/min®] &FE= &3t Particle size 1.7
um, pore size 130A column size 75um % 250mm ,C18 column® loading® A&+ i 10,000
psie] ¢FH o= o]% A B(0.1% formic acid / acetonitrile)?] F%2 HAH moFHA Holgh
nano column® &% E W}9o = A8&E nano-electrospry® TipS o] &3le] 23 AFEX7E
BEALgE, 35kVe Ao o EAFEHA iond ¥ tryptic peptidex 1xE quadropolecl] £] 3]
MS #2o] AAHI 247} collision cellol 4] fragmentation® ©] time of flight(TOF)el| 23] 2
2} MS¥#4J o] #. Mass spectral datax 50-1,990 m/z H9le #S dS. 7 #FozREY Z+z}
9] sample®l A expresswnoﬂ 2ol 7t Y= B EL dolslr] ¢35+l accurate mass 9 A EA
d =2 retention times 7| EOo2 o] A3}

Proteinlynx global sever program¥} Protein expression software program(Waters Co.)S 9]
£3lo] A Yo]F standard peptide®] RT#HI AMFBES 7|E o=z o ztZt AlZZ lock
massE ©|-&38}¢] calibration 3t T AS T4 ZHZbo] AREZHE AoAF peptides ©]
T RT#I AM #S 7M1+ AE=2 AEsto] 2h7b9] peptide intensity ¥ %k 7} group
oA intensitygte] *olU= peptideES WE /3o o]E peptide’} oW ww Ao &3k

peptideE A& ERItE 2 7} groupoll A expressiono] F7Fst= @ AE g1d = .

dp
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[3 1] KR 5000 9]&f W3alsl= @A (criteria cut w4 23}
Accession Gene symbol Description Score fenofibrate:con
IPL:IPI00679256.1 LOC100125372 Liver carboxylesterase 4 587.1 3.70
Es22
IPT:IPI00231253.5 Hsd17b10 3-hydroxyacyl-CoA dehydrogenase type-2 416.19 2.63
IPLIPI0O0781636.1 Acsm?2 Protein 457.37 2.56
IPL:IPI00209690.1 Ephx1 Epoxide hydrolase 1 643.31 1.89
IPT:IPI00324633.2 Glud1 Glutamate dehydrogenase 1, mitochondrial 1031.41 1.75
IPT:IPI00475707.2 Ugtlal;Ugtlab UDP glycosyltransferase 1 family, polypeptide A6 | 267.15 1.52
IPL:IPI00360356.1 Acthbl2 actin, beta-like 2 381.09 1.47
IPLIPIO0768895.1 LOC682648 similar to Epoxide hydrolase 1 405 1.45
LOC690147
IPI:IPI00471577.1 Uqgcrel Cytochrome  b-cl complex  subunit 1, | 622.92 1.45
mitochondrial
IPT:IPI00191913.1 Ndufvl NADH dehydrogenase (Ubiquinone) flavoprotein | 366.22 1.43
1
IPT:IPI00886470.1 Hsd17b10 Hydroxysteroid (17-beta) dehydrogenase 10 416.19 1.35
IPLIPI00365929.1 Pdia6 protein disulfide isomerase-associated 6 438.66 1.33
IPT:IPI00212622.2 Hadha Trifunctional enzyme subunit alpha, mitochondrial | 499.21 1.33
IPT:IPI00558154.1 LOC100125372 60 kDa protein 458.32 1.32
IPI:IPI00205157.1 Hadh Hydroxyacyl-coenzyme A dehydrogenase, | 698.32 1.28
mitochondrial
IPI:TPI00198887.1 P4hb Protein disulfide-isomerase 916.34 1.28
IPT:IPI00207355.4 Hspa2 Heat shock-related 70 kDa protein 2 394.18 1.27
IPT:IPI00326433.11 Hspel 10 kDa heat shock protein, mitochondrial 221.76 1.27
IPLIPI00231742.5 Cat Catalase 574.65 1.22
IPT:IPI00370387.3 RGD1560058 hypothetical protein LOC287559 594.73 1.19
IPT:IPI00188924.4 Uqcrc2 Cytochrome  b-cl complex  subunit 2, | 380.13 1.19
mitochondrial
IPI:IPI00210920.1 Got2 Aspartate aminotransferase, mitochondrial 909.43 1.19
IPT:IPI00564133.1 Kat3 Kynurenine--oxoglutarate transaminase 3 24191 1.19
IPI:IPI00197770.1 Aldh2 Aldehyde dehydrogenase, mitochondrial 609.05 1.18
TPL:TPI00198325.1 Cyp2d4vl Cytochrome P450 2D4 499.97 1.16
IPL:.IP1I00364321.3 Etfb Electron transfer flavoprotein subunit beta 318.15 1.16
IPL:.IP1I00194222.1 Cox4il Cytochrome c¢ oxidase subunit 4 isoform 1, | 204.56 1.16
mitochondrial
IPL:IPI00190557.2 Phb2 Prohibitin-2 47755 1.15
IPL:IPI00211756.1 Phb Prohibitin 77753 1.14
IPT:IPI00876620.1 Aldob Fructose-bisphosphate aldolase 348.05 112
IPLIPIO0778252.1 Aldh2 Protein 587.85 112
IPL:.IPI00324443.1 Cyp2dl Cytochrome P450 2D1 462.33 111
IPLIPIO0557751.2 Gstml 18 kDa protein 335.3 111
IPT:IPI00195372.1 Eeflal Elongation factor 1-alpha 1 239.06 1.08
IPLIPI00202584.1 Cyp2d5 Cytochrome P450 2D10 484.45 1.06
IPT:IP1I00204365.2 Rpnl Ribophorin 1 384.48 1.04

(2) KR 500 992 Z2ide] £

o HIFRAV|Z Aozl Mass#te Mascot, IDEAL-Q, PANTHERS o] &3] Aste] 7tk
Ingenuity pathway analysis 2ZE¢ &S o] &3l UEYA AL S33 Az KR 5009

o Watsl= 4719 wE FASN, CS, YWHAE, ACLYS &

2
o

.
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PANTHER

Classification System

Home m PANTHER Data | PANTHER Tools | Workspace ‘ Downloads | Help/Tutorial

Help Tips

Steps:

» 1. Select fist and
list bype to
analyze

» 2, Select
COrganism

» 3, Select
operation

1. Enter ids and or select file for batch upload. Else select file or list
from workspace for comparing to a reference list.
Enter IDs:
Su rted IDs separate IDs by a space or comma
b
Upload IDs: O MEH | MEE Qe g2
File format g e v

Please login to be able to select lists from your workspace,
Select List Type: » ID List
E Previously exported text search results
‘Workspace list
PANTHER Generic Mapping File

2. Select organism.

3. Select Analysis.
e Functional classification viewed in gene list
1 Functional classification viewed in pie chart
I Statistical overrepresentation test
() Statistical enrichment test

[1¥ 46] PANTHER *|2Hl
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<A1HE> | Feds \ D-05

1 FRi% 328298 4984 249 29 34 2 7= ¥3
(1) FEHFES 2IHA

Azxd FEHIF 30 kes EHste] eSS F= &= 1043 &S 70TAA F=A+.

AR S A3 g, A FEE2 IFIAAEFIIE A2AA dEE &rE AAE F

T8 WARA FERAF dEE FEE 264 kgs AU

wRAEF dEgEFEEL 2ol MR 5, At H o”otAHO]EE o] &t AR 7

7t 33 B 2Ed 5 0% vEee] A MEFEE (7185 g), Aot HCIE HEFE
3

IL-6/STAT3 Aal&dAdo] 71 sk ddolMEolE 7M&FE5E 54l g8 F22ZXE, MEE
2 ool59] &gl (100:0 T 0:100)E olFAoE T Si0, ZY I ZvE 2 I (Si0, 3000
g, 2307400 mesh)& 33t 14719 FIE(Frl1 1= 3oy o]F oA WA 85
(Fr. 6, 95 g)& MPLC(Teledyne Technologies, Inc.)7]7]& o]&3le] ZEEZELE : WES
(100:0 ~ 0:100 (v/v)e] E&E&mE olsFor sto] sl JH(-6-1715)9 #d== WY rAs.
olF 4594 B3 E(1.39 g) HPLC(Shimadzu)7]71& ©]-&3te 50% 2 25% oA ELo]EZ
SME ol de® ¥ 6 mL +H R o] 9 A A=vtEI2H9(YMC, H-80, 250 mm
x 20 mm)E 3] 47 3¢E 1(245 mg) 283 2(21.6 mg)S A2,

oAg ofAlHolE o5 WA B E(FrE 7 g)s MPLCE o] &3te] it @ o "HolAHoJE @ v
©E5(100:0:0 T 0:100:0 T 0:0:100(v/v)) &3l xHowm ®EE Fdste] 9 EEE
(Fr.-8-179)% #gatds. o] 5 6HA 3 E(Fr.-8-6, 1.7 g)& HPLC(Shimadzu)”7] 715 °] &
ate], 25% ol EUelEY fujE o5 o R B 35 mL &R sto] 94 AY ARnE
Z# 9] (Phenomenex, Kinetex C18, 150 mm x 20 mm)E 33t 33E 5(154 mg)S #
Skl .

AN olMHolE ofF WA EIFE(Fr9, 794 g)& A4k obAIE(10:1 ~ 0:100 (v/v)e] &3&
W& olFdo s sto] AE7iA Af¥Aa=vtE 189800 g, 230 T 400 Hl<+(mesh)E 33t
o 1479 BEZE=Fr. 9-1"14H)= 29 o5 3HA 2YEFr9-3)S 94 71E
(Agilent Technologies Inc., C18, 1IGM)E °]&3le vHF54 EZES wAstE olF 194 &
23 & (Fr. 9-3-1, 40 mg)< Shephadex LH-20(GE Healthcare Inc.) &2 Zo] wWErS o -guj
E olBAoeR 3o 8 AEIE(Fr. 9-3-1-179)2 o] olF oA AR FE(Fr.
9-3-1-5)% 3}¥&E 3(15 mg), 6 ¥A 22 E(Fr. 9-3-1-6)& 3FE 4123 mg)ez 77} &
B e

AN ofMHOE ofF WA g5 T A4 WA 28 EFr 9-6, 1.04 g)& MPLCY|7| & °l &
sted & ¢ odleEE(100:0 T 0:100 (v/v)) E3EE olsHeRE 94 A AZvtEH T (CIS,
130 @& S8t 16712 2RI E2(Fr-9-6-17160 AUS. o5 oAl HA 272 E
(Fr.-9-6-5, 75.7 mg)= HPLC(Shimadzu)”7]17]1& o] &3}o], 25%(0 ~ 110 &), 35%(110 ~ 140
) ofAEYEY gujE olFAoR BT 6 mL f&5oR o A AY AZvlEIYY)
(YMC, H-80, 150 mm x 20 mm)E 33t 3= 6(7.9 mg), 7(114 mg), 8(11.6 mg) 17
I 9122 mg)E EYslge.

silica gel, RP18, sephadex-LH20, Diaion HP-20, preparative HPLC 5] ZA¥ Z=ZwlE 17y
S &8t 6% 3FE10-15)9 2 gA 39S

)
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Hexane Fraction (77846 g)

Whole KR500 (30 Kg)

EtOH ext. (2.64 Kg)

EtOAc Fraction (541 g)

C€.C, C:M(100:0 ~ 0:100)

Fra Fr4 Fr5 Fré Fr.7 Fr8 Fr9 Fr.14

MPLC, C:M(100:1 ~ 0:1) H:Me,CO (100:1 ~0:1)

H:EA(100:1 ~0:1)
Fr.1 Fr45 Fr9 Fr.15 Fra Fr3 Fr6 Fr.10 Fr.12 Fr.14
(12 mg) Fr. Fr4 Fré Fr9 LH-20
25% ACN 50% ACN -4
Prep. HPLC Prep. HPLC
10 25% ACN 3 4
(76 mg) Prep. HPLC (15 mg) (12.3 mg)
1 2 5 MPLC, C18, H,O:MeOH(10% ~ 100%)
(212 mg) (216 mg) (154 mg)
Fr1 Fr5 Fr.16

25%, 35% ACN
Prep. HPLC

6 7 8 9
(79 mg) (114 mg) (11.6 mg) (1.9 mg)

(29 1] wEuF23E fFastdesel S84 34

(2) FESFEY 72T

o AAEEAA FIEo
Atom Bombardment(FAB) MS)E Alg&3le] ZAAGJQow 1

T B #2442 sl HR/MS #2371 (JMS-700(JEOL), Fast

14 % 42 P2000 Digital

>

1l O
Polarimeter (Jasco Inc.)E& AF&3tA 5. 3 27 ¥ H (NMR) 4 (JEOL Ltd., JNM-EX400,

JNM-ECA600)& &
& AAsAE 717

Al =7 H =

A
142-147, 2014).

ol

ol 'TH-NMR, “C-NMR % 2D NMR &%3 A8E o] &slo] EA+x

NARE wEd Bde A% v PAY 23 H%E 19 & fu=

e

Ho 7 A3 S (Phytochemistry. 29(11), 3581-3585, 1990; Fitoterapia 94,

1-9¢ 'H, ®C-NMR data

NMR data

la—acetoxy—-8a-hy

droxy-2-oxo-eude
sman-3,7(11)-

dien-8,12-olide (1)

'H-NMR (Methanol-d,, 400 M) & 5.20 (1H, s, H-1), 5.98 (1H, q, /= 1.6 Hz,

H-3), 2.86 (1H, br d, /= 12.8 Hz, H-5), 3.10 (1H, dd, J = 13.2, 3.6 Hz, H-6
a), 2.50 (1H, dt, J = 13.2, 2 Hz, H-6B), 2.38 (1H, d, J = 13.6 Hz H-9B), 1.66
(1H, d, /= 13.6 Hz H-9a), 1.87 (3H, s, H-13), 1.19(3H, s, H-14), 2.10 (3H,
s, H-15), 2.17 (3H, s, OAc). C-NMR (Methanol-ds, 100 Mz) & 84.3(C-1),
194.8(C-2), 126.6(C-3), 164.1(C-4), 50.4(C-5), 24.2(C-6), 160.6(C-7),
104.4(C-8), 47.1(C-9), 44.2(C-10), 124.3(C-11), 174.0(C-12), 8.3(C-13),
12.8(C-14), 22.2(C-15), 172.0(0Ac), 20.6(0OAc—CHs).

Plebeiolide D (2)

'"H-NMR (Methanol-ds, 400 M) § 6.87 (1H, d, / = 10.0 Hz, H-1), 5.80 (1H, d,
J=10.0), 2.56 (1H, m, H-4), 1.72 (1H, dt, J = 3.2, 12.8 Hz, H-5), 2.85 (1H,
dd, /= 3.2, 13.2, H-6B), 2.36 (1H, t, /= 13.2, H-6a), 2.38 (1H, d, /= 12.8,
H-9B), 1.63 (1H, d, J = 12.8 Hz, H-9a), 1.80 (3H, s, H-13), 1.40 (3H, s,
H-14), 1.21 (3H, d, J = 6.8 Hz, H-15). C-NMR (Methanol-ds, 100 Mk) &
161.0 (C-1), 126.7 (C-2), 202.8 (C-3), 43.7 (C-4), 51.8 (C-5), 25.8 (C-6),
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161.4 (C-7), 105.2 (C-8), 49.2 (C-9, CDsOD overlap), 38.5 (C-10), 123.5
(C-11), 174.2 (C-12), 8.2 (C-13), 19.1 (C-14), 12.5 (C-15).

Plebeiolide E (3)

"H-NMR (Methanol-ds, 400 M) § 6.88 (1H, d, /= 10.0 Hz, H-1), 5.80 (1H, d,
J = 10.0 Hz, H-2), 2.56 (1H, m, H-4), 1.73 (1H, dt, / = 3.2, 13.2 Hz, H-5),
2.88 (1H, dd, J = 3.2, 13.6 Hz, H-6B), 2.52 (1H, m, H-6a), 2.45 (1H, d, J =
13.6 Hz, H-9B), 1.62 (1H, d, J = 13.6 Hz, H-9a), 1.86 (3H, s, H-13) 1.35
(3H, s, H-14) 1.21 (3H, d, J = 6.8 Hz, H-15), 3.15 (3H, s, 8-OCHSa).
YC-NMR (Methanol-ds, 100 Mk) § 161.0 (C-1), 126.8 (C-2), 202.7 (C-3), 43.6
(C-4), 50.7 (C-5), 26.1 (C-6), 159.5 (C-7), 107.8 (C-8), 48.2 (C-9), 385
(C-10), 126.5 (C-11), 173.4 (C-12), 8.2 (C-13), 19.0 (C-14), 12.5 (C-15),
51.7 (8-OCHz).

Plebeiolide F (4)

'H-NMR (DMSO-dg, 400 Mi) & 7.18 (1H, d, J = 10.0 Hz, H-1), 5.88 (1H, d, J
= 10.0 Hz, H-2), 2.54 (1H, m, H-4, overlap with H-6a), 2.10 (1H, dt, J =
4.2, 13.2 Hz, H-5), 2.94 (1H, dd, J = 4.2, 17.4 Hz, H-6B), 2.51 (1H, m, H-6
a), 6.10 (1H, s, H-9), 1.86 (3H, s, H-13), 1.23 (3H, s, H-14), 1.13 (3H, d, J
= 6.6 Hz, H-15). BC-NMR (DMSO-ds, 100 M) § 157.0 (C-1), 126.5 (C-2),
199.7 (C-3), 41.6 (C-4), 45.7 (C-5), 22.8 (C-6), 147.4 (C-7), 148.2 (C-8),
115.9 (C-9), 38.9 (C-10), 120.5 (C-11), 170.2 (C-12), 8.4 (C-13), 21.3
(C-14), 11.5 (C-15).

Plebeiolide A (5)

'H-NMR (Acetone-dg, 400 Mk) 6 3.39 (1H, m, H-1), 2.17 (3H, m, H-2a), 1.96
(4H, m, H-2B), 5.00 (1H, dd, J = 8.4, 3.6 Hz, H-3), 1.93 (4H, m, H-4),
1.88(4H, m, H-5), 2.80 (1H, dd, J = 3.6, 13.2, H-6B), 2.14(3H, m, H-6a),
2.17(3H, d, J = 12.4, H-9B), 1.63(4H, d, / = 13.6 Hz, H-9a), 1.76 (3H, s,
H-13), 1.18 (3H, s, H-14), 0.97 (3H, d, J = 6.4 Hz, H-15), 1.98(3H, s, OAc).
I3C-NMR (Acetone-ds, 100 Mk) & 74.1 (C-1), 32.8 (C-2), 74.4 (C-3), 35.1
(C-4), 40.9 (C-5), 24.8 (C-6), 161.3 (C-7), 105.3 (C-8), 46.5 (C-9), 404
(C-10), 121.8 (C-11), 172.5 (C-12), 8.3 (C-13), 17.9 (C-14), 15.9 (C-15),
170.7 (OAc), 21.2 (OAc-CHjy).

Plebeiolide G (6)

"H-NMR (Methanol-ds, 400 M&) & 3.77 (1H, t, J = 2.8 Hz, H-1), 2.01 (2H, dd,
J = 6.4, 2.8 Hz, H-2a, H-2p), 3.80 (1H, dd, J = 4.8, 2.0 Hz, H-3), 1.75 (1H,
m, H-4), 2.24 (1H, dt, /= 13.6, 3.6 Hz, H-5), 2.88 (1H, dd, / = 16.8, 3.6 Hz,
H-68), 2.34 (1H, dt, /= 16.8, 2.0 Hz, H-6a), 5.79 (1H, s, H-9), 1.88 (3H, d,
J = 1.6, H-13), 1.04 (3H, s, H-14), 1.07 BH, d, J = 6.8 Hz, H-15).
13C-NMR (Methanol-d4, 100 Mk) & 76.7 (C-1), 34.8 (C-2), 73.7 (C-3), 37.2
(C-4), 37.5 (C-5), 23.6 (C-6), 150.4 (C-7), 150.1 (C-8), 120.9 (C-9), 43.5
(C-10), 121.1 (C-11), 173.5 (C-12), 8.4 (C-13), 19.4 (C-14), 16.2 (C-15).

Plebeiolide H (7)

'"H-NMR (Methanol-ds, 400 M) & 3.43 (1H, br s, H-1), 2.06 (1H, m, H-2a),
1.92 (1H, m, H-2B), 3.81 (1H, br s, H-3), 1.75 (1H, m, H-4), 1.70 (1H, m,
H-5), 2.80 (1H, dd, /= 12.8, 2.0 Hz, H-6B), 2.02 (1H, t, J = 12.8 Hz, H-6a),
2.06 (1H, d, J = 13.6 Hz, H-9B), 1.93 (1H, d, J = 13.6 Hz, H-9a), 1.86 (3H,
d, /= 0.8, H-13), 1.09 (3H, s, H-14), 1.06 (3H, d, J = 6.4 Hz, H-15),
3.11(3H, s, 8-OCHj). “C-NMR (Methanol-ds, 100 M) & 76.7 (C-1), 34.5
(C-2), 76.7 (C-3), 37.3 (C-4), 41.6 (C-5), 25.5 (C-6), 161.5 (C-7), 109.1
(C-8), 46.1 (C-9), 41.1 (C-10), 125.0 (C-11), 173.9 (C-12), 8.1 (C-13), 17.5
(C-14), 16.6 (C-15), 50.7 (8-OCHs)

Plebeiolide C (8)

"H-NMR (Methanol-d4, 400 Mk) § 3.73 (1H, T, J = 2.8 Hz, H-1), 2.07 (1H, m,
H-2a, H-2B), 4.96 (1H, dd, J = 5.6, 2.8 Hz, H-3) 1.93 (1H, m, H-4), 2.37
(1H, dt, / = 13.6, 2.8 Hz, H-5), 2.88 (1H, d, J = 12.8 Hz, H-6B), 2.30 (1H,
dt, /= 13.6, 1.6 Hz, H-6a), 5.80 (1H, s, H-9), 1.87 (3H, s, H-13), 1.05 (3H,
s, H-14), 0.99 (3H, d, J = 6.8 Hz, H-15), 2.04 (3H, s, OAc-CH;). *C-NMR
(Methanol-ds, 100 Mb) & 74.4 (C-1), 33.2 (C-2), 75.0 (C-3), 35.2 (C-4), 37.4
(C-5), 23.56 (C-6), 149.9 (C-7), 150.2 (C-8), 120.3 (C-9), 42.9 (C-10), 121.1
(C-11), 173.4 (C-12), 8.4 (C-13), 19.2 (C-14), 15.5 (C-15), 173.0 (OAo0),
21.3(0OAc-CHy).

Plebeiolide 1 (9)

"H-NMR (Methanol-ds, 600 Mk) & 3.41 (1H, t, J = 3.0 Hz, H-1), 2.15 (1H, dt,
J=16.2, 3.0 Hz, H-2a), 1.96 (1H, dt, J = 16.2, 3.0 Hz, H-2B), 4.96 (1H, q, J
= 3.0 Hz, H-3), 1.94 (1H, m, H-4), 1.83 (1H, dt, J = 13.2, 3.6, H-5), 2.82
(1H, dd, J = 13.2, 3.6 Hz, H-6B), 2.02(1H, dt, J = 13.2, 1.8 Hz, H-6a), 2.10
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(1H, d, / = 13.2 Hz, H-9B), 1.97 (1H, d, J = 13.2, H-9a), 1.86 (8H, d, J =
0.6, H-13), 1.12 (3H, s, H-14), 0.99 (3H, d, / = 6.6 Hz, H-15), 3.13 (3H, s,
8-0CHy), 2.02 (3H, s, OAc-CHz). “C-NMR (Methanol-ds, 150 Mk) & 74.3
(C-1), 33.1 (C-2), 75.2 (C-3), 35.5 (C-4), 41.5 (C-5), 25.6 (C-6), 161.1
(C-7), 109.1 (C-8), 46.2 (C-9), 40.7 (C-10), 125.2 (C-11), 173.9 (C-12), 8.2
(C-13), 18.0 (C-14), 16.0 (C-15), 50.8 (8-0OCHsy), 173.0 (OAo0),
21.3(0Ac-CHy).

BgrET it g g

(29 2] wEF=E 2244 9 3= 199 +=

FHor 2y AA" 3FE 10-156% 717184 (H, ®C NMR, ESI-MS)& 53 caffeic
acid, luteolin-7-O-B-D-glucoside, romarinic acid, homoplantagenin, luetolin, hispidulin®.=

=] [e]
x= T4+
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2.

(8]

0
HO P,
=
® OH ks
HO™ ™7 S OH
g3E10 OH
@ OH . OH _h_on
Gc”o — 0.~ HO. = O HO 5 0. A= |
T g9 [ ]
MeO™ Meo” Y T
OH O OH ..
e 13 2} ¢HE 14 B4HE 15

(29 3] wEF25FE 2144 & phenolic 35t= 10-159] 7=

TR F FEE NEAE 229947 2 FFH7}

ofs

FHEFANME 22 A" 9% AxFAH =M JFES 652 ZEdsE IJFEI vaste]
% IL-6/STAT-3 AdA&EsS vetdl. 2y A=FH =9 stedEo ghafe] w=kel w7
2 7 AAE phenolic 3}5&(10-15)¢! caffeic acid, luteolin-7-O-3-D-glucoside, romarinic
acid, homoplantagenin, luetolin, hispiduline A ZEAFESZ FHH|F &L FEE it
HPLC Z=3dy A& AASAS (19 4).

Y

20000
Q

E| HO.
250000 I
E ey 0
200000] J
E Q
TE0000] s e +
Romarinic acid “

7100 00 03

ki | [
oo Hispidulin
6500053 O oM 'L

sooooa] O
Caffeic acid
4500003 'l' - o

am
4000003 ol e 0, O,
.
3 A s
25000 L2 i
3000004

o O Hol ; ntaginin Luteolin
200003 Luteolin-7-Glc B -

W
=
2
o 4
v

zooo0og

150000]
1000003 J
=00007 /
E| X v
o T T
o 18.0 50

oo

=0.0 250 0.0 250 200 aso min

(29 4] FRWF FEE9 phenolic &S 83 ATAARL 24

{HPLC: Shimadzu Prominence UFLC; # & 37 342nm; Z ¥: phenomenex gemini Cig; ©] 57

62% H,O (0.5 % acetic acid), 38% MeOH — 100% MeOH, step gradient; =21 A7k 458}

S BAAS, ARd PP st Wt an AmYRe By we
¢ AEALS APY Wart Je Aoz 47, olsh el A
. _ »

= piY = =
Jolq AT Ao A B4 A W WH @l ol e
@ o

fu 8




AAE Aet= 4o wgt dF3ta de AEEY AolE Hole Aoz dHA UL, o
of thFet o mi Y ANHA FrRujFo diste] 67FA A xAd el dig EAS HAISA S
EAAR FEFAA) AFeA AHET FHEEF = rosmarinic acid®] o] =mhow, A
(AHd) A9 FHA|Fo = leuteolin®] o] thE A9 nluste] Adldoz =4 FAHHS
S (19 5)
7y el FRuSF HPLC 443 AT 671+ Zgds A d3Fdsr) e AL
2 3. meA ApdEe = Hrh tAAQ] AxAdE AAES fste] FrAQ E894A 734
S AYPsle] AEZ2 AFAES A, g S AAE.
Caffeic Luteolin- Rosmarinic acid - \ (2: uo/al)
acid 7-Gle \ l o~ Homoplantaginin Hispidulin
i
J\ f'\w J I
* i 1122.4\‘.
il 1952

| A
= 4418 \ 1009 | 3009
(HF) 3o | ! jﬂ\ 1210_5 {J\ 1: ||
l_' I' AWV, \\ \ -
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[19 6] =&Y IL-6/STAT3 luciferase <A

Luteolin (aM)
IL-6 (10 ng/mL)

ApAnaR asuagian] aanujay

SEUE E2EFE (pgml)

o, AYdZAn 95% ol F

& EH3E 300 MEHE BRFEE (pgml)
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CALT dEE FEEY AY, ZAH Y
(1) AE ’ﬁv‘i'— 24 2 7+2FA
e Azx¥ KR-300 (10 kg)= powder ElZ o= 3 60 L o FAHS FEEu2 AFE3le], 70T
N M2AZF Bt 1A FE S s o =2 300 L 9 #4& F=E&m=2 A&k, 70T
AAIZE 2 FEEA S, ©l AHsle] 1Ko 2 EFEs AAT & 40TAA s

o FHo 7|8l Hexane¥}
°

*N
2
0 —{Nl

Sote], 450 g o 4 FEES
Eu5le], Hexane Layers | 40°C o il

FE 80 g & Sillica gel o &2A1# Sillica Hexane : EtOAc (100:1 ~
1:1 V/V)QE L&31 9719 Fractlong ?i‘}i:; 1 % Fr3 ¥ Frd & Recrystalization 3te] 2zt
Z} Compound 1 (40 mg)¥} Compound 2 (12mg)<S 2o ™, Fr5 & Prep-HPLC (MeOH 85%)
2 73}, Compound 3 (90 mg)¥} Compound 4 (75 mg)S LS.

= M

o] & Hexane &

Phaseolus angularis

10 ke
Extracted with EtOH
Evaporated in vacuo.

EtOH extract

450 g, suspended with H,0
Extracted with
organic solvent (Hexane)

n-Hexane layer

80 g. absorbed on Si0,
Hexane: E1OAc (100:1-1:1,v/)

Fr3 Fr4 Fr.5
Prep-HPLC
Recrystalization Recrystalization MeOH (85%)
Compound. 1 Compound. 2 Compound. 3 Compound. 4
40mg 12mg 90mg 75mg

[2" 7] ALF25EH FRsd=s9] 4484 34A

'H-NMR # “C-NMR, LC/MS-ESI ¢} GC/MS-EI& %3] 149
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(2)

(3)

x =, o

TN

o L
1 f/'L?‘\*r ‘;J{"nCOOH /1 \\T )-:;OOH
f

J‘]‘ PP o :,.J? ¥ OAC’[,‘JR,/J’ -

3

Oleanslic acid (1) Oleanalic acid Azetate (2)

Pt Ee)
s, r;\ 3L Jz\‘s A T, _,E/!‘o\ :-./ﬁ[\} -~
L “'“j" \, o JLJ :
3 /‘x., /5\/ r~|-g/ o »J N
HOJ ~ Y "l’ HDJ‘\ i |’
Stgmasteral (3} B -zitasteral (4)

1o,
4
BN

[19 8] A4FaiE ZedAd Fastdes

HaF 32 2 1A

2% (5 g)% blander® Zo} powderd Bl= THE § 35 mLe| 95% &@&S FEEW=E ALE

sto] 70CAMAIbst 14 55 st e, 22 52 25 mLe| 95% deges FE8&m= A}
= kL 0

(0]
st T0CAMALE FEA=. o] FE=ES Adste] 1AA 0w B8 Col
A AdEEEr 1 ml A% 9 ols AAR HFE A7 140 mge FEES AL FEES
22X E 2 mLol <9 ¥ 022 ym PTFE HEE o3 & § 24 A8 =
- —%%%% C8 (Agilents, 46 x 150 mm, 5 ym) HPLCE¥ Z ¥, 40C 2%, 1 mL/min %,
2 DW(0.1%204H 249 o]FA 18] 210nmel A Simadzu HPLC systems= ©]-&3}

EFAFIA LOD, LOQ
AEARY BEMW ENANE EE ERAFINE
(

S =43 A} oleanolic acid (R?=0.999%),
R?=0.9997) ¥} B

(e}
oleanolic acid acetate (R?=0.9998), stigmasterol —sitosterol (R%=0.9993) . &

g0 -‘W'

HAE QS 47hA] FFEe] AZFo BeR w= BAEAS A oz ATs s W Q) g
HAao ds 7] f& AETF=A0D) A4de Age U w HA T E-E £
Hede ARden BAE 4 b A 3 Y 5

7] gk A== (LOQ)E +st7] 9ls
blank &9 9] chromatogramel A #l4t € noise signal® 3u(AE3A)3 108 (A ZF3-A) 5
signaldll 3| 3= = product EEE AASEY, Yol ALtE s=E X3 st W 23H
67Mel w2 HE 39 AdAE st ol vtE o R AFEFgHAd It &4 AsE
7TH EA3le] LODeF LOQE +3 A, LODE oleanolic acid (0.0002 mg/mL), oleanolic acid
acetate (0.0003 mg/mL), stigmasterol (R?=0.0014 mg/mL) ¥ B-sitosterol (0.0008 mg/mL)S =
AA k93, LOQ 9 4% oleanolic acid (0.0006 mg/mL), oleanolic acid acetate (0.0008
mg/mL), stigmasterol (0.0043 mg/mL) ¥ B-sitosterol (0.0024 mg/mL)%= T3} 3(3% 3).

oo 2 A

_55_




[ 3] AxsgEol gk 2+ ZF=14, LOD, LOQ

T T s e W oo
(min) (linear model)* (mg/'mL) (R (mg/'mL) (mg/mL)
Oteanolic acid 1 5.02 X 3?&?3‘3‘-“ - 0.005-3 0.0098 0.0002 0.0006
Oleanolic acid acetate 2 10.76 Y 3;55034“\ : 0.005-3 0.9008 0.0003 0.0008
Stigmasterol 3 30.28 A 'f;g;f‘x - 0.005-3 0.9997 0.0014 0.0043
B -sitosterol 4 46.42 S '[‘;’ﬁglx - 0.005 -3 0.0003 0.0008 0.0024

iy, peak area at 210 nm; x, concentration of the standard (mg/mL)

" R2, correlation coefficient for 12 data points in the calibration curves
¢ LOD, limit of detection S'N = 3 (n=6)

£ LOQ, limit of quantification SN =10 (n=6)

9+ oleanolic acid, oleanolic acid acetate, stigmasterol @]l
B-sitosterol®] gF dolr 7] 9l5te], H,0, EtOAc ¥ EtOH F==ES Udo=z HPLCE
o] &35t AF 2 AAHEAS AAFY S EAAAT H0F+= 1 g9 oleanolic acid (0.03 mg),
oleanolic acid acetate (0.04 mg), stigmasterol (0.11 mg) ¥} B-sitosterol (0.16 mg) &= ]
5. EtOAcZol+ 1 g9 oleanolic acid (299 mg), oleanolic acid acetate (047 mg),
stigmasterol (2.99 mg) ¥ B-sitosterol (0.67 mg) ©] X3Ho] dom EtOHZ|+= oleanolic
acid (3.63 mg), oleanolic acid acetate (0.68 mg), stigmasterol (3.67 mg) ¥} B-sitosterol (2.57
mg)7F FrEel AR 4, 19 9).

o
]
A
o

[ 4] 44F 352 2 2980 U JF24
Analyte Extract (n=3)
Water (mg/z)* Ethyl acetate (mg/g) EtOH (mg/g)
Oleanclic acid1 0.03 £ 002 200 +005 3.63 +0.02
Oleanolic acid acetate 2 0.04 + 0.02 047 +0.02 0.68 +0.02
Stigmasterol 3 0.11 + 0.02 2.90 £0.04 3.67 +0.02
[ -sitosterol 4 0.16 + 0.02 0.67 £0.03 257+ 002

fExtraction yield (mg/g).

_56_




v

A 5
s >
3 4

m

Tatm Chd|

B.)
00 1
200
100
2 3_ ! 4
™ e TelA Th
c.
00
il
200
100
2 = 4
ol A A )ﬂ\_/\ . Y
e Taim Ch]
D

[29 9] A4aF 55 2 EFE9 o3 HPLC chromatogram
A.) Standrads, B.) EtOH extract, C.) Etyl Acetate extract, D.) Water extract

1. Oleanolic acid, 2.0Oleanolic acid acetate, 3.Stigmasterol, 4. 3 —sitosterol

B) 4&F F

o AT XE3Ho] = oleanolic acid, oleanolic acid acetate, stigmasterol Z# i

T A E AFe7] fstd, F&0] 7P F2 EtOHZT S o= ¢

A wEE H7F & %, HPLCE ol&ste] 34& AdS AAsAs. 38 447

3FEL 96104 104.1% <tez BAw 1 Intra, Inter-dayel RSD(%) =% 0.03014 2.46
Alol& A H Q5.

e
i
3
o
o
(o] r_lm
X

-sitosterol & &

[3 5] A4&F EtOH =& 4% 4 3+&

Analyte Concentration added Concentration after addition Recovery test® (n=3) Precision test{n=3}
(mg/mL) Expected (mg/mL) Measured{mg/mL) (e} Intra-day RSD® (%) Inter-day RSD (%)
Oleanolic acid 1 003 0.6239 06475 105.3 02 032
01 06739 0.6916 1023 004 041
02 07739 0.7830 012 0.18 03
Oleanolic acid acetate 2 003 0.1378 0.1338 973 042 0.33
01 02078 02076 299 0.03 0.68
02 0.3078 03123 1015 001 165
Stigmasterol 3 01 0.6813 0.6700 284 034 031
02 0.7813 0.7511 96.1 040 246
04 09813 1.0243 044 011 0.82
[ -sitosterol 4 01 05079 0.3084 1001 0.08 0.13
02 0.6079 0.6007 2388 105 108
04 0.8079 0.8018 992 0.06 0.36

“Fecovery tests were petformed in the EtOH extract spiked with each standard compound.
IRSD, Relative standard deviation.
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5. FAA FE2E Ax ¥ HH3 € 3 FH
(1) 2L AFAHAE 44 AT E8384 € FFEH
o FHH|F FZH o digh g FAA, vl A A Luteolin-7-Gle ¥ Rosmarinic acid&
AxELAR 4389 559 20 mgs WEE 10 ml &9 A0 st =53 F3).
o] eheo] JREZ 045 ym PTFE ZE 2 e & gdoz g
* Chromatographic system A% Z7
- Detector: 342 nm UV Detector
- Column: Phenomenex Gemini C18 (250 x 4.6 mm)
- Column temperature: 25C + 10T

- Flow rate: 1.0 ml/min, 60 min

0204

0,10 B

000 J\ A }\ I = T,

000 200 400 600 £00 1000 1200 1400 16.00 18.00 2000 2200 2400 26500 25.00 30.00 3200 3400 3600 3300 &
Minutes
[

4] -

e Retention Tene | Purty! | Purlyl! | PDAFLR Malch] | POAFLR Match! | POAFLR Match! | PDASFLR Matchl Argd o Aras Height
{min) Angle  |Threshoid Spect, Name Anghe Threshoid Liz. Hame (Uvsec) {uv)
15,558 1643116 | 2338 | B39

- BREFY HH F3E Ax AL

o 5% e FEEY FE 2xc & =4 (°F 75C)
A=} =

onl, o] % 7580C % £wsl % &9l H5 2 S5 o el
H9le. A8 o i) g3 FE AL FE AWE @ssh dAstel Ax T o
1089 &2 547 BF FEHE AoR ARAAS
AEe] 1% 5% (@ | Bl F | FE AL | 159 @ | 158 %)
550 54l 5A17k 36.62 6.6
1094 5A17F 51.82 9.4

[3 6] wHF = tiv] v & B F= 2+
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<HZESH »
e e REEE
&M aEs g Lot = = = o
% Ka Ka Ka
\ | BEHEEE) .00 500,00 ,
Ethannl 95% 10,00 500000
5 A= R0,00 50,00 50,00 j—’
138G 50,00 50,00 50,00
‘ Zoy= =zs ‘
BE] 100,00
(238 111353 Ax92(10—1)-1,3-butylene Glycol E&=(1:1) EFA X TAL
o HHWF FHN: 13-BG H&HSE T AxAdEe dHA 2 1,3-BG = 5050 9 &
ol M =g
0.08 N
o
0.064 0 ﬁ
0.04] &
.l
0.02 [
J | |
1 e b L T |
= T T ; : - - I NN W < ; ; T ; - - - : ;
000 200 400 600 B00 10.00 1200 1400 1500 1200 2000 2200 2400 25.00 28060 20.00 3200 34.00 3800 3800 :

WMautes
4] =
PDAFLR Match
Spect Hame

Retention Time
mn |

POAFLR Matchi
Angia

Puriy 1
Angle

F‘url.‘r'l
Threshold

POAJFLR Matchi
Threahold

PDAFLR Matchl
Lib, Name

[2% 12] #Ru5F 5% 13-BG = 50 : 50

0104

(1L 1) O TR o S ¥ R

000 200 400 500 800 1000 1200 1400 1600 1800 2000 2200 2400 26.00 28.00 3000 3200 3400 3600 3B00 4

Minutes
i |
Redantion Time | Purtyl | Puertyl | PDASFLR Maich! | PDAFLR Malch1 | PDAFLA WMatcht | PDAFLR Matchl Aren % Ares Height ¥
{rman Angle |Threshold | Spect Name Angle Threshold Lib. Hame (EVsec) V)
13,652 1752180 4698 | TE04T |k

[29 13] ¥uuF 554 0 1,3-BG

5302 97T
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0,040
0,0304
0.0204
0.0104

00004 :
00D 200 400 E00 EOO 1800 2000 2200 2400 26.00 ZEO00 3000 3200 3400 3500 3500 4
& Minutes, 0.02102 AU Minutes

4] 1

10.00 1200 14.00 18.00

! Retention Time | Purtyl | Purtyl | POAFLRA Maicht | PDAFLR Maich1 | PDAFLA Waicht | PDAFLRA Matchi Area % Ares Hesght i
{min Anghe | Threshold Spect Mame Angle Threshold Lib. Hams (V' sec) (BW)
13,6587 BITIG| 4822127013t

H =i =
 ATAR Bl M S BuNE FFALLIBG - 50509 A, F, el dl@ Far
A7 Qg9 #EaA4 Faggoen, HE A8 formulation®® FHRW 3 F=9:13-BG =
50:500.2 A3 A S
Pt ton Tirre
’ = -
(e —— e
Pk w MHetontion Integration Ares MAres Name Resolution Thooretical
Time Codes Perven (US) plates (LIS®)
.
' i 1072652 19.607 [ 000000 SSse
= (18] ISS1T44 TR G4 Z.BEPI16 THG4
3 ni 2HA6IGO 52 029 2 7.22760 19N29
Totals |
| ZATOTG2 | 1O, O 1 |
1 o 1
> = . _ . 5 = = = =]
[ 15] #H¥F 559 0 1,3-BG = 50 : 50 EF=9 45 & 4
1oy L= =]
Reterntssn Tone
- as
oo LTS
b 3
g =
o L=
o o = 3o -0 8o
U Resaltis
Pk~ Reotention ITntegration Arems A res Naane Resalution T hoeorctical
Timme Codes Percen (USE) platos (LISP)
L
1 13635 T YBBSE20 19. 489 ' O.O0000 Ta40
2 15697 B 1461426 2. =1= 3. 29907 10301
= 3 Z0. 260 BE 2664911 S1.997 = T-RO4ST Zi16=1
Totals ] . = [ =L i l_ n -
S1ZS1S57 1 OO 00
— — — — .0. e = L
[29 16] #HwjF 559 1 13-BG =50 : 50 EFES 55 TF &4
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: & - 3
. g ¥ -
uy Rﬂ:l() h - e - - -
o Retention Integration Area Area Name Resolution Theoretical
Time Codes Fercem (US™) plates (USP)
| 13.633 BB 1055094 1 9.;97 1 O OO TR
2 15690 BB IS33458 28 482 3.209343 FBIO
3 Z0.297 BB 2TIS443 51.921 z T.- 77089 21584
Totals
| o et | |
(2" 17] FEwF $FH 0 13-BG = 50 : 50 EFE9] 35 ok &4
(3) dFALdE 989 QC/QA E4Y &4
o EFE AdRE AMEHE FHHF w59 (KDC14-4)5 ol &3 dx NS 98 471% &
TA G (F)FAS £ AR AQ, AYF L ALE AL AP AR A 48

“Z oA

H2=x

Y2 Eooto FE HESH LA
Glycol 1 :
o MO Lot HIYALEZ) 100kgE ClOfBtD B
10kg Ol&S 2fo|gkct

2. "0 M3t
=& duuct

HE M= I AAUM

B AYME MEREA ZET =B 282 349X of 2x0 LK FFEAEAM (08}
“FU0|Et PO o H7IE TEA YHE s6¥IR| of £ME BF
0| ZrolA ME s

i (olsh "z olet Btoh) &=

W' HZE QI (oo & Pfret sioh of Bhob Aefolct

HOE Y2 85)
182 F

ZojH 330
a@ﬁewi e 7

BLIAL She HYRZEZ| UE (05 Y
F3g ozsin ‘Z'e P2RPH HE
golg 71y =

1 H[g2 EE (O3 82 BCh F °

I1E 9 NELE's Zre BEE U B2 REo| MU 8

Iy !

(1)

1ol A

YR LotEFIE "Z oA HESrCt
2) e HEgdE 9
A M ST

MY "ay Iﬂ"*—“i o 7|FE U AEdd XBYE §

‘ZERE MBE HEel HME ¢Y % 7|F Y Algegel 59 X NEYH

2.zl u%
noeEnd A we

“aorol s

= 2) "Moo B2E HZEE 9| LotE 92 TOAl MBI
3: dE TE 3F U @8 AlE 43 A3
3:.,, v OOl CHEH ﬂﬁ 0| $82 10% 04, 90 brix
5) PO KD Ha2 cgRe| 24 L UE
b
= Al 3 E (2lRAE 2 HYSX)
1z vereh MZE CHIUSK ASLAOl M3 cHE FEO BAS BH, 2FE U A
a Wy RE0| o3t SE Abgol Cjsl MBS XSO B
2 'zl BTWE CMorZ 3R SEE MIHFL NEY $ on, WX 22
7|F0| g0 BaIxte| Fo| QR B2Stoiof Pl
3 'zre vEre| MEoE SolsiR Y& FLE MSn: RS "FOAYL SHES
= ZZB0(0F o0y, £ ~MeS o|8Bl0| 'Z7t AHEHoE FEE £E (UEE HE
stALL HES U OEM A2 BX| Qh=Ct

(29 18] 9= Ak Aee] 3 Aok
« WA= E E8] FRuFGDL FEE FET] 2dA

o\
e
1>
il

a2




45 QC/QA A ¢ 24 Ay
Mobile phase (] %4})

Solvent A : 0.5% Acetic Acid in water/ Solvent B : Methanol

0.45 ym ZE & 712~ AA

= 3 =
RLA U

H])

Standard preparation (3%

1000 ppm ¥ : Luteolin-7-Glc 5 mg % Rosmarinic acid 5 mg & A% 3] 2o} Conical
tube (15 ml) o Y3, WS 5 ml (pipette 1 m) fHoz AL o ARZ 045 pm
HE AME3te] AEdES Aoz g
500 ppm ¥ : 1000 ppm 1 ml& FH3] 2L, WE2 1 ml &0 H.
250 ppm X9 500 ppm 1 mlS 23] €3, WE-E 1 ml 8 =<,
125 ppm ¥+ 250 ppm 1 ml& FH3] €31, WS 1 ml Ao =,
625 ppm ¥ 125 ppm 1 mlS AE3] 2, HES 1 ml §Ho =<,
Sample preparation(A] &)
FEY 20 mge AYI 23, WEHE 10 ml &9 15U (2SHE 108 Bk &), o] 99
AdHEE 045 ym PTFE ZHE A&35le AZdS Aoz g
Sample 1 (FFN:BG = 50:50) 20 mgS AY3s| &3, WeE 10 ml £ = (5HE
10 =<t 3. o] Ho] AR = 045 ym PTFEZHE Ag3lo] A4S Hoaow 3
Sample 2 (FFHBG = 75:25) 20 mgs A3 ¢, WekE 10 ml £ 59 (2HE
108 F<F &h). o] oo dXE= 045 um PTFEZEHE A5t AZ2dS HAog 3}
Sample 3 (5= 4:BG = 25:775) 20 mg= AYs| g1, #HeE 10 ml §do 59 (2gH=
108 =9k 3. o] o] AR Z 045 ym PTFEZE S A&3le] A2dS Aoz 3
Chromatographic system
Detector: 342 nm UV Detector
Column: Phenomenex Gemini C18 (250 x 4.6 mm)
Column temperature: 26C + 10T
Flow rate: 1.0 ml/min, 60 min
Mobile Phase . . . . . . .
) ) Omin| 14 min | 17 min | 18 min | 32 min | 40 min | 45 min
(1 ml/min)/time
A: H.O with 0.5%
. ) 62% 58% 55% 52% 50% 15% 0%
acetic acid
B: MeOH 38% 42% 45% 48% 50% 85% 100%
025+
0204
0154 .
0.104 é’ g
0,054 -— r':
0.00 2N =l
000 200 400 600 B0D0 10.00 12.00 1400 16500 18.00 20.00 2200 2400 26.00 28.00 30.00 32.00 3400 3500 38.00
Minutes
R i
Retention Time | Puriy1 Purity1 FOAFLR Maichi POAFLR Matchi | PDAFLR Maich1 | PDAFLR Matchi Ares Height
(min ) Angle | Threshold Spect Hame Angle Threshodd Lib. Name {pW*sec) s Jesaiid (TR0
11.803 =

1611216
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0.25
0.20
0.15 ‘
0.10

0.05 !

.lll

£.00 . . .
0.00 200 400 £00 £00 10.00 1200 14.00 16.00 1300 20.00 2200 2400 26.00 2800 30.00 3200 34.00 3500 33.00 «
4 Minutes, 01883 AL Minutes.

A =
= Ratention Tima | Purity1 Purty1 | POAFLA iMatchi | PDASFLR Match1 | PDAFLRA Match1 | PDAFLE Matchi Area % Area Hesght
feminy Angle | Threshaid Spect Nams Anghe Thrashokd Lib. Hama (v sec) {pV}
14,522 428026 52,98 | 246558

0144
012
510
0.08
L g 06 |
0,044 ‘
0.02 | |!
0.004= pt yit i i
0.00 200 400 600 B00 1000 1200 1400 1600 1800 2000 2200 24.00 2600 2500 30.00 2200 3400 36.00 2800 &
21 Minutes, 0.1406 Al Hinutes
4] =
Retention Time | Purity! | Puriy! | PDASFLR Matcht | POAFLR Matchl | PDAFLR Matchl | POAFLR Maichi Huight
imin) angle |Threshekd | Spect Neme Angle Threshoid Lib, ame - W)
14210 135093

FEH60C)T i1, 3-BGE §F A diHl 112 E3ste] oF 20 kg d8E A o
Y5+ AT w Luteolin-7-glucoside (CoiHo0Orr: 448.37) 1.23%<} Rosmarinic acid
(C1sH160g: 360.32) 3.82% ©]/4& 3

A% o] dEE AT JFRA Sold WAL il vk &

A A ARntEI R o] dRE VA t5e] el wek A u Fele
EFAY 2 93 FAAES HER.

TEAE T ES 30 ppm ©ldh o] YRE digRImobd AWkAIEY T AAERY ¢=
A T T55 o et AT wf A gtstolof 3

Az ASAE 71+ A4 gt =od Ay 5 AAdHe] Azt o u
ot A Al uf A etojok g

3 ASAR T A gigtHlaokd duA Y T A EH Y 3 el wek AlF
o ) A gtstolof 3
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AHEEA IE @ T ANAEY T AN FEHY ARSI Fel wet AEE
u] A gtetoiof g (ASA7F 1% mvrd A5 A=F 7hs)
A& ¢ Luteolin-7-glucoside (1.23% ©]%) ¢t Rosmarinic acid (3.82% ©]7d).
A FFHA 20 mge AESA 2ol 10 ml §FZeaA0] Bu WEESs Hol o R
Matal 2595 1085 atel, o] A& 045 pm PTFE "E R o ste] Aoz 3
T
1000ppm =9 @ Luteolin-7-glucoside % 5 mg % Rosmarinic acid £+% 5 mgs
A A Fol Weke 5 mlol Foli 045 ym PTFE ZEZ o 3}sle] gFHoz 3
500 ppm 3=} 1 1000 ppm 1 ml& A28 i, W2 1 ml Sl =9
250 ppm %7 1 500 ppm 1 mls Y3 Gal, wWEE 1 ml &Ho 9.
125 ppm %+ @ 250 ppm 1 ml& 3] %.T’_, HErE 1 ml &He] 9l
625 ppm E+H 125 ppm 1 ml& AEd] G, wekE 1 ml &d F4.
A" A 0 ZFERS 63 RHE FAE w dawdAe] AdxEEdae 2.0% ol @,
Luteolin-7-glucoside ¢} Rosmarinic acid®] #8 %+ 1.5 o]ito]ojof 3}
7171z
7] 0 oA E 46 mm, Z°] 25 cm9 2HAdHA A2 5 yme AAAERE IR EZ L SE
dAadAdgAd A S S 2+
ol 57 ¢ A HyO with 0.5% acetic acid, B: MeOH
FAF 10 ul
f % : 1.0 ml/min
HE7] ¢ AR FFFE=A(GA S 342 nm)
=% 30T
Gradient =71
min HoO with 0.5% acetic acid MeOH
0.0 62.0 38.0
14.0 58.0 42.0
17.0 55.0 45.0
18.0 52.0 48.0
32.0 50.0 50.0
40.0 15.0 85.0
45.0 0.0 100.0
AAE o EF 9 570(1000, 500, 250, 125, 625 ppm)E FYsFe] 4L FJawH oz HIAHAS
Zhgstal Aol vAadA s JHA AL FEE Tete] RS AL
TS AR - dlE-E 5000 ppm ©]dt o] YRS JpAL d@ARl= R dRtAERY T
Sl A E ol whel Al E w A gsto]of 3t
ZHE 2R A

DDT : 0.1 ppm ©|3}

BHC : 0.2 ppm ©]3}

Aldrin Dieldrin Endrin : 0.01 ppm ©] 3}

of AmE 7ML e mokd dWAIARY T AofA A IRFIANFEHA wep AP
w2 gapofoF gt

H| A &3 Al g

= 371X U] AE 1 100000/g ©]8f

= 5 1 100/g °]3)

ofj

oy
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DuraeCorpration

Dangjeong-ro 56, Gunpo-si, Gyeonggi-do 435-832, South Korea

Tel : +82-31-397-6066

Fax : +82-31-397-5322

Certificate of Analysis

DATE: September.09. 2016

Product Name : 52 H|F&5=

Lot No.: GB1600100Y

Manufacturing date: 2016.08.26

Expiry data: 2019.08.25

Net weight: 5kgx2ea, 500gx1ea

ANEEFE 71& A A}
223 Brownish black viscous liquid o
Special odor
_ ] 1)TLC ©5 &l He
SPL ) A, 3
2)HPLCe| =& =<2l H
H|E - <
Az 7.30% ©]3} 7-05%(2g, 105T, 57D
EEY 4.50% ©] 3} 4.28%(2g, 550 T, 4N
Luteolin-7-glucoside 2.92%
Ehd: Rosmarinic acid 8.62%
(WMT: 1105 /g ©I8t
(2)TF: 1105 W/g °I%t
Atg. 2 HE
nAE =AY (P EHE NE =

(W5 2

O =
yra: 2HE
(6)4ZQRA: =HE

s  Shelf life : 36 months

#  Storage : Tightly sealed , Keep in cool place(refrigerator) and Avoid direct Sunlight

Certified by
Name: \(Lom M)/aoqﬁa Huqf\-

Signature:

Position: Director fl




DuraeCorpration

Dangjeong-ro 56, Gunpo-si, Gyeonggi-do 435-832, South Korea

Tel : +82-31-397-6066

Fax : +82-31-397-5322
DATE: September.09. 2016

Certificate of Analysis

Product Name : &2 HlF&3=H:1,3-BG(1:1)
Lot No.: GB1600100Y
Manufacturing date: 2016.08.26

Expiry data: 2019.08.25

Net weight: skgx2ea, 500gx1ea

Al 1& AldZ

Brownish black viscous liquid
A

3% Special odor He

BN W 1) TLCY o7 &<l g

o 2)HPLCe] 93+ &<l &g

HZ 1.150

Az7= 53.0% ©°]3}k 51.21%(2g, 105, 5/

R 2.20% ©°]3&} 2.06%(2g, 550T, 47D
Luteolin-7-glucoside 1.35%

Sk Rosmarinic acid 4.35%
(DMIF: 1105 /g ©I3t
(2)%13: 1x105 /g °I%t

_ oigs: SHE
o e =AY (3)4% =d= NE B

(4)=5d: =48
(5)BMEY T3 SHE
(e)2ZEetA: EHE

#  Shelflife : 36 months
#  Storage : Tightly sealed . Keep in cool place(refrigerator) and Avoid direct Sunlight

Certified by

Name: “Yzomn M)/E,o'ﬂ-a Ha-

Signature: ﬁi_

Position: Director

(19 23] ¥HF 53991,3-BG(1;1)e] w3 COA




DuraeCorpration
Dangjeong-ro 56, Gunpo-si, Gyeonggi-do 435-832, South Korea
Tel : +82-31-397-6066  Fax: +82-31-397-5322
DATE: September.09. 2016

Certificate of Analysis

Product Name : H{2XI=7|95%0 EHE HZEMA (10~ 1)-1,3-Butylene Glycol 28-S (1:1)

Lot No.: GB1600100Y
Manufacturing date: 2016.08.26
Expiry data: 2017.08.25

Net weight: skgx2ea, 500gx1ea

NEEE 7% A A 3}
Brownish black viscous liquid =
A AF 5
394 Special odor A%
o418 1) TLCe] °l i %_ < A3
2)HPLCH ]t &2l A
H = 1.000~1.300 1.150
Az 60.86% ©]s} 51.21%(2g, 105°C, 5] 7H)
35 2.45% o]s}t 2.06%(2g, 550°C, 441D
Aepa Luteolin-7-glucoside 1.23%°]%  1.35%
Rosmarinic acid 3.820] % 4.35%
(AT 1x10° /e )3}
()77 1x10° 7N/g °) 5
_ _ @gE: 222 .
o AE oA s Z
148 B=AY D=5 223 T%
YAT=ATF: 28
(G)F=Eded: E2E

Shelf life : 12 months
#  Storage : Tightly sealed , Keep in cool place(refrigerator) and Avoid direct Sunlight

Certified by
Name: L(Lo{m M)/&o*ﬂ-g HM'V‘-

Signature: fﬁ—-
Pasition: Director

[23 24] 1 batch 95 3 COA
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DuraeCorpration
Dangjeong-ro 56, Gunpo-si, Gyeonggi-do 435-832, South Korea
Tel : +82-31-397-6066  Fax: +82-31-397-5322
DATE: September.13. 2016

Certificate of Analvsis

Product Name : I XI=7|95%0HEHES HZAW A (10— 1)-1,3-Butylene Glycol 22 (1:1)

Lot No.: GB1600200Y
Manufacturing date: 2016.09.13
Expiry data: 2017.09.12

Net weight: skgxsea

MEEHE 71& Al 44 %
Brownish black viscous liquid
A AF
e e Special odor A
A 1) TLCSl. ] 3 &<l g
o149 ) Sl 1§
2)HPLCe| ©|gt &<l oy
H|= 1.000~1.300 1.190
Az 60.86% ©]3} 49.93%(2g, 105C, 51
38 2.45% o]3} 2.01%(2g, 550 C, 4N D)
S Luteolin=7=glucoside 1.23%°]%  1.40%
Rosmarinic acid 3.820] 4+ 4.25%
(WMZ: 1 X105 /g °I%
(2)8F: 1x105 /g 1%
- - E (U =HE
VEE TR (=5 2HE s
G)BMETY T =HE
(e)MRER: EHE

#  Shelf life : 12 months
#  Storage : Tightly sealed , Keep in cool place(refrigerator) and Avoid direct Sunlight

Certified by

Name: Yeom M)/zoﬂa -

Signature: /fé—

Position: Director

[2¥ 25] 2 batch ¥&°] tjgt COA
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DuraeCorpration

Dangjeong-ro 56, Gunpo-si, Gyeonggi-do 435-832, South Korea

Tel : +82-31-397-6066

Fax: +82-31-397-5322

DATE: September.19. 2016

Certificate of Analysis

Product Name :

Lot No.: GB1600300Y

Manufacturing date: 2016.09.19

Expiry data: 2017.09.18

Net weight: 5kgxgea, 2kgx1ea

B YAt =7]95% 0 EH2 S =Y A (10 1)-1,3-Butylene Glycol E&&E(1:1)

Al g 71& A2 7t
PP E_%rovt.‘lnis:h bl‘ack viscous liquid A%
Special odor
1) TLCoj| 3k &2l g
o)A _
SAAH 2)HPLCH o8 & =k
a]Z 1.000~1.300 1.158
Az 60.86% |3} 51.02%(2g, 105T, 5A17H)
3| & 2.45% o]3} 2.06%(2g, 550T, 4A13H)
Luteolin=7-glucoside 1.23%¢°] 4 1.35%
A% Rosmarinic acid 3.820] %4} 4.12%
(DA 1310° 7A/g o)2}
()7 1x<10° 7A/g <]t
_ @HEE: 2= a
"4 d=AY i b5 A%
GFAZT AT F E2F
GrEedetg: 22F

#  Shelf life : 12 months

#  Storage : Tightly sealed , Keep in cool place(refrigerator) and Avoid direct Sunlight

Certified by

Name: “{zom M)/Mﬂg Huan

Signature:
Position: Director

%

[28 26] 3 batch 95 3 COA
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= nf W XO = e N — = N z g &
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7. dEFSEY dF AN E FF
o U 9 AFFE AFE ftE U959 AEHAHQ) g A 2 FFE HE AFHoZ (F)F
et &9 AF AL FA5e] AujE FHERAF YES o] &3 3 batch 95E ks
8. dFALAE I8¢ &4 QC/QA
e Luteolin-7-glucoside®} Rosmarinic acidE& A EAESZ &A1 g7/ 9 A7 F
=%, HF T 24 58 5% 95 £4 4943
e 3 batch 959 th3dt s=FEA A3} Luteolin-7-glucoside®} Rosmarinic acide] o] 1.23%
o] 43} 3.82% oldow FQHUL. T3 3 batch Y59 et AxTHEF TIF5, A E S
TAE A 7]EA olstE gl .
Sample(& = 4:1,3-BG) EFE F=F(%)
Luteolin-7-Glc 3.38
75:25 — -
Rosmarinic acid 458
Luteolin-7-Glc 2.19
50:50 — -
Rosmarinic acid 3.43
Luteolin-7-Glc 1.09
25:75 — -
Rosmarinic acid 1.75
[ 7] 2w F w59 FFis] 4
9. YFALAE 959 A&EHA F7] AAZAR A E
o AREVISH AAE H% B N ALE 2@ w2 B2 4, 3EH, uAETH gy 2
WEE 8719 A Frhgh
o 4FvgHEE/Iolnl=d 3 PEHIEE/dF ] gER/golul=gd oz ¥ s H ol
7VEzAANA 6713 kAR oW, 7S ZAANA AAEEY B Eo] AEEA &
Tk A7 RE A 2470LE3E YA S
(1) HEZA<Q 1 batch 959 o AAAL A ¥
e 1 batch 95 (FHHWF T=4 : 13-BG =50 : 50 EE)o] 3+ kA AdS AP35
o
o 7|E A3 Ao wEW X E3}3E< rosmarinic acid 3T ELS JARX] D zH] Z Al
olyzgl Ax 34 B H T §5 AAHd w2t dFe Aol7f yEUE HoeR By
Hol &, Wk 1 batch 957 2% AAF A os) e Warl UeiyeA ofF
g ZAStA 2 AES 359 S
o WA 2xo wE otAHA AFHE | batch 95 1 g& AEUEA FHeto] A Fa &7 g1 2
B ol (40 = 80C) 1, 2, 6, 12, 24, 36, 48471 7kA] H o] Fo] AA e x| 3 gHEo] oj€A
Wl =2 £33
o AAF el ok g AFL V] WL U HHoR d5E HS ¢ dSANY <=
AlZrE e ate] s 8AIZE Fot Bk BAS FAEI ow WA 1, 2, 6, 12, 24, 36, 48
A Z¥7kA] AAFA S ZARSE o] A EIEEL WIS EAGAS. B Ay A B
A3 WS o] &eto] IFE ¥MIE FH59 5.




1.3BR_Control

.

1.3BR_40_1hr

T T

1.3BR_40_2hr

I

il

T

1.3BR_40_6hr

I

1.3BR_40_12hr

M

,,.,m,,
il
1]
nim

1.3BR_40_24hr

I

1.3BR_40_36hr

TN

1.3BR_40_48hr

RSP AN AT L] SAQARNIEE i, AL i

A ah !\}\

T

rm
il
i

1

[28 28] 2%(40C)o] W& 1 batch 989 A=ZnETH
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1.3BR_Con

'

1.3BR_80 1hr

1.3BR_80_2hr

1.3BR_80 6hr

1.3BR_80_12hr

1.3BR_80_24hr

1.3BR_80_36nr

1.3BR_80_48hr

IR iR AT MR IR QAL iR ML

A

AN

I

I

SR s S ROOE s G OIE SRR TE S S i
il il il " il il i
1 LI T i i i i

[29 29] &%=(80C)°] W& 1 batch 959 A=RvETH

1.3BR_Con

¥

A

1.3BR_Sun_1hr

1.3BR Sun 2hr

U I R RLTA

1.3BR_Sun_6hr

1.3BR_Sun_12hr

3l il

1.3BR_Sun_24hr

1.3BR_Sun_36hr

1.3BR_Sun_48hr

R iR

A

A

A

SRHT ST I St ST s ST
i || i | i i il ||| l|.| Il .nl|| B St A
il TR i oo L i i i

(23 30]

i
AAAF A wE 1 batch 959 AZvEITH
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Rosmarinic acid

(A) Luteolin-7-Glc
3 & N b g o o & & 4 4
—v e .;3" ¥ « o AF &F \ ‘,:-( _o, !::_\
> A 4, ‘
S ] W " & & K3
¢ ™ o o 3, 5, ; 1
S 5 N o e v o

Luteolin 7-Glc Rosmarinic acid

i i o o b & b sk 4 & o P <
o - P [N o & > e e S

g o L

&
Pl
&

= ¥ B\

(C)

(29 31] 2% 3 AdFdel &
e 1 batch 9989 2% 2 AFAH wa otAgA As Ay &%
0C) 40A1ZF Ak o] o] luteolin ¥ rosmarinic acid 32| 3
Boy AAFME FAG A7 ol AE BARE 2AEE o] Fo®E F WggS HolA ¢

= s FA8s
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<A2¥E>
1. 39 313% 9= A5 47
(1) 9 %9 3344 54 Wg 24

(7h =HjF (KR-600)2] 5918 A% 3= 652 &&F 7t
- A R EFE 2A471E AHSSte] e AHE 4 - dx Al tiE 5ule
g2 75 82 A4 - FE7I2 0T, oA < 5 - FE %71 30T ol =
W75 Aol A

- ARAN - wReE el I3E dxRG AT FE Feo] ¢

2z 2g Caff‘eic Lute.-7 Rosm?rinic Homo‘pl.an Luteolin | Hispidulin
acid -Glc acid —taginin

= Huf

Az 10.50% 12.3 394.4 1895.7 537.7 10.6 15.3
(3kg)
= Hul 3

] 3 - 12.35% 10.9 574.8 1634.5 634.6 13.2 16.9
(2.1kg)

(W) FxRwF (KR-600)2] 914 IL-6/STAT3 &4 H7}
Huj 3 Az} XWHA IL-6/STAT3 &4 H7} A3}, HolE #ATEsH7] ofH %

walo} d5-FEES IL-6/STATS 24§l

BRI

o

(th gRMF AAA7] (FREF 27)
- g e 2 27 4A A
2 e 59 deh,

Ul
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[ 2] 353 AAAZE g F7t
Caff.elc Lute.-7 Rosmaimmc Homo.pl.an Luteolin | Hispidulin
acid -Glc acid -taginin
FuuF A%
(3kg, 2%7]) 12.3 394.4 1895.7 537.7 10.6 15.3
1 175 2179 1784.0 556.3 12.2 21.8
2 14.2 139.8 2030.6 379.0 18.1 4.7
3 115 155.3 2144.6 311.0 6.8 35
3 (X15 volume) 11.0 152.0 2106.2 2717.8 6.7 3.3
4 11.2 225.1 1819.6 508.4 15.4 19.8
5 12.0 839.3 893.8 610.5 21.1 11.0
= ZF AFA7 M2 1A A xEde] s 1Ho R yEh. 4 Al7] o FRuFTL ob] A
@3t b RS BY RES dehigenz AH AR /1F AE AR,

-

&

quiaze Zuwrag @ = AR 47

[ 2] R 14 A x=4 g
o
c0d-
i New-KR600-10.2 g
" (1.26 g yield, 12.4%)
oo HHEE BEE
456:
=57 Homoplantaginin
i 1988
2503
arsy Hispidulin
256 329
aoo]
1505 Luteolin-7-Gle
123 014
- } osmarinigacid
3 ) _ 65.0 Luteolin
T Caffeic acid i
=t 3.7 JL 14.0
E ¥ ; IL R ) i
L) an 00 o oo =in a00 Mo 100 PE a0.0 P
(2% 3] #EW5F 12 A5 Ed ZT29dd
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(2h) KR-6009] A& 3E 659 IL-6/STAT3 &4 H7}

- Hispidulin® Luteolin®] @3t IL-6/STAT3 A A& 7] Ha Ho 9L 714 &
Zr= rosmarinic acid, luteolin-7-glucoside, homoplantaginin IL-6/STAT3 A &4 o] 1
oFgt Ao & R

g

to

140 +

120 -

100 +

80 -

60 -

Viability (%)

40 -

20 +

3 |10(30| 3 |10|30| 3 |10|30| 3 |10|30| 3 |10|30| 3 |10]30|&% (UM)

Gontrgl ILE DAA E.caffeate RA Hizpidulin Homoplant. Luteolin Lute -7-Glu

(29 4] 315 13 N FE4 IL-6/STAT3 &4 H7}

(2) 95 FEAAMY FEAHE FF A3 4

b A34d = H7t

- F%7]¢ heating mantel 3|9 FE21 FUF. F=F H7F A Folrt EAEY, TY
HEEo] Ag-ol = 7wl F-iteke A o2 UEd.

K}

[ 3] A3 Fru= 12 Ax=4d & F7t

=z Az Caff.eic Lute.-7- Rosmgrinic Homo‘pl.an Luteolin [Hispidulin
acid Glc acid ~taginin

A% (3Kg) 12.3 394.4 1895.7 537.7 106 15.3
o Az 7]1% 80% 9.8 3155 15165 430.2 85 12.2
FEN| Az 71F 120% | 148 4733 2274.8 645.3 12.7 183
Al | AT (21Kg) 10.9 574.8 16345 634.6 13.2 16.9
A 7)1% 80% | 87 459.8 13075 507.7 105 136
AR 712 120%| 13.1 689.7 1961.3 7615 15.8 20.3
Az (10 g)-1 15.4 317.8 1912.1 524.3 12.3 17.0
heating| 3 10 g)-1 [ 148 229.6 1930.4 396.8 12.4 22.1
Az (10 g)-2 135 450.1 1715.1 5395 10.1 14.6
mantel Z05a (70 )2 | 138 290.7 18265 523.4 10.8 16.7
TR (50 9) 120 | 4858 | 16615 557.6 116 169
25 (50 g) 115 400.9 1716.0 570.0 10.7 14.8
F=71 Az (250 g) 123 319.8 1835.0 474.9 11.0 16.4
A& Az (500 g) 12.4 316.9 1847.0 479.6 1.1 16.6

W) F& 2049 23
- ekl 1A FRuEF 22 FRujFe] sheF A el . S AEE
luteolin-7-glucoside ¢F 44, rosmarinic acid °F 3u]¢] XZ}o]7} gl glom FWFTL A=

=
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luteolin-7-glucoside ¢F 64}, rosmarinic acid= ¢F 28]2] =}o]7} &l .

- FFE UHEE &2 FolAY, XEFY F§F S fle o ®E ddd.

- Azt AFH] F HFEFE lute rose] B &S Ax7F AR HlE o & Aoz .
(th 98 59 &9 3374 g A

- FHEF EE FEHE 53 U= polyphenol AEEo] W 2% W3l wlagl W3lEE=
A (e FEdA A AFEe A S SR F dEE FEES UVA2LAIRD, HA02
AIZH) R 65EAA =E(24A7HAIZ T 12 A EAE 2 6714 polyphenol A #5292 % W3}
& HPLC®E &4 23, 7zt 7oA FrulF oehe FEE9] ¥ 67F4 polyphenol
AESo sty #AES. 53 1247 I3 =F A caffeic acid 2 rosmarinic acid<]
st Z+Zy control® H]uLsto] 15%, 17% HAastH oW, 66% L EAA] 2443 BFA] caffeic
acid, rosmarinic acid, luteolin®] 3sF=Fo] z}z} 15%, 11%, 11% #4ste= AEdS B, oA
AAANE Fug g dEods A8e A AdS AT Ag4.

[¥ 4] ¥xuF oetg FEEo g 6714 polyphenol A®E<] shaFw s}
o (ng/mg)
Caffeic Luteolin-7- | Rosmarinic | Homoplat . Hispiduli
: X o Luteolin
acid Glc acid aginin n
Control 0.102 3.210 4741 3.840 0.116 0.374
uv 0.096 3.022 4.453 3.649 0.111 0.356
Light 0.087 2.900 3.934 3.540 0.107 0.341
Temp.65 0.087 2.931 4.236 3.556 0.103 0.350
A |/ ;“T':‘fm'" Control B Vo uv (12 he)
- - | - |
facr ‘ ‘
‘\ ‘ i ol ‘
| |
N
Mi”: TFM T ml” ||
C L Light (12 fr} D s Temp.65 (24 hr)

(5

(28] 5] #EWF A& F=E9 3 HPLC ELEU}E:LE“
A: control; B: UV 12A17F A} C 39 12A17F D3 =35 D: 655 QB A 2447 B3
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3) FEEW EHPS T 449 4B
b FEZA Fel B

Rosmarinic acid (0.1 mg/mil)

Luteolin-7-glucoside (0.1 mg/mi)

7 334 39

8

1573.0

" -i-'zsa'ie"

23w

AxEd

W) = =44 245

luteolin-7-glucoside

%, rosmarinic acid®} luteolin-7-glucoside?] 2% <

[29 6]

Avkal 13 FuoFsh 23 guupel

=4 2

lwl'

1uteolin—7—glucoside ok 6y, rosmarinic acid=

E=2e) yS|
[e] h

2]

b

He
e

s AA zkel7b . S A skl ol A
oF 44, rosmarinic acid ¢ 3uje] Zpo]7} FRIEAom FHETLA =
oF 2uj ] xpol7} gkl
< FoAY, RFFY T FUE fle BoR ddd.
ETEF lutst ros-J H &2 dZx7F 245 vls) o & 2o= geld.
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[#5] €8 & =304 FEEd 24

= 24
5* 5:.5 """"" r
‘ (2% 7] A4 dﬁ D= % )

= . .| area
HE | 98 (550g) | Ae) e P A7 e 2 g |Luteolin-7Rosmarinic e
s 3T ~glucoside| acid | 1.7 o

il _ .

4 Az 22 | Al | 59 [ BAIZE | 13 |6.67% - -

1 L8 27 AA | 108 [5A1ZF| 1% |9.42%| 0.0053 0.0479

2 48 23k Al | BEl | BAIRE 23] ]10.86%| 0.0060 0.0539 ok

3 A7 2% Al | 5El [10A17E 23] |12.21%]  0.0060 0.0541 16.0/84.0
4 45 2% Al | 108 | 5AIE 23] 14.89%| 0.0064 0.0626

5 f‘j_? lle} 1({:]) 99t | 5Hf | 5A|ZH 13 |12.35%| 0.0271 0.1119 28.0/72.0

o EE A 7%
6 |¥F L H (r;]mh) 100 |547H| 13 00192 | 01257 |203/797

27, Ald, 13]9] WHE FE9] AZ 18 55 202 FHF AA

4N e
I

M
kr

2 IL-6/STAT3 2 Alx 549 Aol= e Aoz A,

Z7A9 IL-6/STAT3-dependent luciferase assay % cell viability A3}, g% o] ej=
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- AHvulxl  2x FRulFe AL Az Y & g 7|Fd Wy
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[ 6] frEEd 2T 744
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x5 A% (BKg) 394.4 1895.7 17.2/82.8
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(1) In vitro &5 AFS T3 T 3AFE AJAE 9855 /Mdsta o|2HH H3A 75
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NO assay 94 dose-dependentdt 9= A &%S Bgorm 100ug/mlo A= 845%9 o A%
S B

&

e
o

nhl

HE WA Conc. [ug/ml)

=

[Z8 10] ¥Ruj5F A=z 425 o]&Fd MTT % NO assay 23}
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(1) @I FASHAE

wet
= AMEZ2 AME=Z20 BHEXAD] 95%0EH=H LA A(10—1)-1.3-Butylene Glycol & =(1:1)
= 6 =8 A0l a2l BUISWAl LIEHLI= E"EJHJ%% L =gol 1)

Sprague- Dawley H 2=+
Metol XIALES Fotd| fott AlAloHLCE

THE2 AIEEZE 2000 mgkg 2 2 L XZ9 2 Z2=2 otdd. 24 22 5 02l
Hel JI5ENH oAUl &0 = 14 & S0k QS 23 & HMSsSE= Aol
#2012 = AUl CH=tALAIH & ot RUCH

ot

o AT 95%HE=HAHA(10—1)-1.3-Butylene  Glycol
COol &2 ZOSENst 20, iete] AAES 2+ 25 2.000 mgkg =

(29 17] 8RS8 AEuns oo}
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(2) 12 ARAFA

Qo

ME=ZE HHX=2I] 95%0HESHTHUA(10—1)-1,3-Butylene Glycol EEZ2(1:1)E
NEANSAES 11582 =32 NZWH E7) 3028 M3dlHd ZE5HRILCH

EnNlg ZUEHo FH-F 2 259, & 4292 FEHE/E £Fotn, 11 = 22FE
HEWUER, O 2 2298 ZUSRSE o0 AE2=S23Y 05 mLE 242i2] HIZW
2 Z2UFRe MESESFHER0H HE0tD 2442 HAEEGIRL EH =
T2AIZH0l ‘Draize2| TSEtS HIIED M2t MEESS HIED, S0 = 24 2
72A12HH CHEF 1 XU 2 A= X< (Primary Skin Irritation Index, PI1)E F0lH N34 =
T oHRLCE

S0 = 24 Y 43A200 AESEENHSIC HED ¥ AR DEUM S8 (BE
2)0l, £0i & 72AIZ0= E2E (BE  1)0l 2= SS0IM ZEEUCHL AEHSERI
IRNEN2T4 @LDE 152, JB2IFEs 2 24 (Slightly  iritant)y S 2
= FEHRULCH

olaf=el 2UE2H, 2 AE Z20M0M AME2E HHEXN=I] 95%HESAEY
2 E7|18l M50 CHel A kst =401 R

1>

—

(10—1)-1 3-Butylene Glycol EE =(1:
SE=Z EOEICH

[ 18] 1A} ¥ A=A19 HFRIA 2oF
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AMEEZE H2x=2 9s%wise=sdA
SITI2AEE 11=82 =3 NZWH ET
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12

| A(10—1)-1.3-Butylene  Glycol ZEEE(1:1)2l
slicIE ASolld HEGI3LCEH

HIHlet22 £7| 30iel9 e Z2ay Ul AESE8% 01 mLE E0siD, EH =
1, 24, 48 2 T2AI2H0H et E3f 2 ZFoSe otRHEHES BEGIUCL M2 g2
30tElel ENIE MEWAH HIHCSHZ2ZH SYsHH Soictd, E0 302 S0l Hets =,
HotSME S50 ‘Draize® 2t7PHEHC S2V0| MEiM AMESE2 tE2E
5t D0. Guillote] ‘QHE T2 mIIEYE EToiM otEOtI2c HEE 2R]GISCH

HIMICIZ0A AESZE50 = 1AI2F ol E2HEE (EHE 1), Fogx (E3A 1),
ZOEE ("®E 1 2= BE 3 2 HigsE (HE 1)0] ZEZTIULH Olgdet =S S
EHEE 2 HIE=2 S0 = 4gAl2H0l, Zoigtr g o2 E2 E0S 2A2H0 25
AACIQUCE HIAet22] IAOL (Index of Acute Ocular Imitation)= <15.0°22, otF st
N24de B FACYIS'2 EFC L
HetZoAE S0 = 1AI2H0 EXMSE (®E 1), 2o (™@a ), SEs (E@d
2) 2 HIE2 (HE DO, 50 = 24 ¥ 48Al2H0ls Z2ogs (™A 1) & FA2=E
("HE Dol AECCLL, EOHE 72A2H0 25 4490 Hetz2S 1A0IE
130022, dlAHe=Z21 HWsH LAOQOIDZ =Z2o=z  orfl=240 e HersaJl
ol AL
FEJZH E, 2 2o ZE SS0AM LUEtEA 2 HEO OIAS Selg X UL

ol oA

Ol&tel Z2UEFRH, 2 AME Z=ZdHolilAd AMESE Hi2x=7] osxuilES
(10—1)-1,3-Butylene Glycol EE2(1:1)2 E712 =0 UolANd EXN=F'2 BHOUELCL
st 2Ti= A0 OISt Hietsuol Sl U0t

[ZL& 19] b=t A=A HFEALA 2of
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(4) A FZZEA A

2 o

= A2 CBA/N UI2AE 0lEctH AME=20 ExAT] 95% NESAHLEHA(10—
1) + 1.3-Butylene Glycol =E&=(1:1)S HIUlIE0HoO
E ot A Al Al Gt L

SHEEANE2 2N ISEES 50%= £8ot) 0|kl SE2 25, 10, § & 2.5%°2 & 5
SS9z AAGIRLE Lot Sdliids 4oL EE4dAMEe 20, IS0
50001 AlSSE2 40z S0t EJHE S)otH SAIg A 25%S HJIsE=E
Zdot L. dld! sdliaes

SH 2 2 10 2 5%= £&ot%
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08l g-hexyleinnamaldehyde

(1
>
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2 =M 1 2 NNdimethylformamide £, A&

SEENIE HIZXED 95%
HEt=E=AHAMA10 — 1) - 1.3-Butylene Glycol ZE=(:1)
X

= OFM A PE -

= . o O et =il L

hexylcinnamaldehyde S 1 2/, 3 &7 & 3 2 552 2= 0IHFR A= W0 22
Al FUHGIRCH, @A = L& st A2l ZAIcHALH

22|12 S ME 1 3 wbBSAES HEFRULY, S22 SOHMAZE (Dayl)
ZHREZFU Daye)lll SHGIRULCE S IEAN=ZS (EEh2 SO0HMAILEH 1 3)/Y,
6 L2t & 6 3l #HFoR L, AFH=E FHMANLE (FH &), 5060 = 3 2 6 2M
(ZAH=LH0 =dHoth SHEEs20 H L8 2 OJHEZEsS H&otdd, A
AA0 =2 =HotRLll HA&Fst OIMMEZ2EEZ BrdU labeling cell & &EZo6IRA A,
A=X=+E ASCIH AIESEC NRLHES HIGHALE

5,10 2 25% =52 AMEsSESHTEE H=s= Mels S04 1fA=, A SN0, AES

Tz U A2X4 25 SHUIZD HIDGHH SHSHO2 RO/s X0IJt LIEHD,
MSEZRA NEQ F2X 4 (S 16 0/ACZ ASHATH

25% SO YAUEZS SO LRAZ, A SN, HEH 5 L A2 25
SHUEZN HILEH SHRO2 KO5H ZHAASH MRS KEQ
X=X (SDH= 278 2 1.6 0|AOZ ASE QLY

05% =52 AMEs2F0Zz2 As, =244 URBA=, A SN, HLRAEL 5 2
A=A+ 25 SHdULZd Huotl sHSEHCE 7elet XH0IJF LFEFLEAL 2 RALD
mMEZES AHC A=K (SD= 1.6 0I5HE ASZRALH

Z=HOF CBA/N t2AE 0l=st IMRELHE4E Alg (Local lymph node assay: BrdU-
ELISA “*)OHA‘E AMESEC XA 95% HE=HLAAA(10—1)- 1.3-Butylene Glycol
S22 5,10 & 25%0 M= &0z BHEDAP 5% A S842=2 BHEALL

(% 20] 532 A1E AT ok
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(5) FEAHAE

2 o

=AlE82 BALB/c 3T3 clone A3l | Al
05% U EF = HAL A A(10—1) 1.3-Butylene  Glycol EFH=(1:1)= HEIs = UVA XA+
S0 M MESA =25 M2 ME=SQ Halg 2S4S HoelULlh

AIEE 1000 pygml. & HIESHCZ &HAFG LD, 0let SHI 22 500, 250,
25, 1563 2 7.81 ug/ml2 8E=H= HEHoIRILL &£

HZAF 2 UV ZAHIME AEESA
2, 402 2 305 pgmLeZ LIE

= SEUlA SHECA EUALL

@91 Z 0 Tt =AlIg28 AHDESE2 UV BIEAF 2 UV ZAH0IA
':J JI =0 IC,= &=0l Jis 2 =

ot 20 125 pgml =sEE
(125, 62.5, 31.25, 15.63,

> ;ﬁg 0
L) €
[y
K
5

19

>

roor

H1 H
I

=

[l

o

nr = 00
0 Q' o N2

2z

W Hel ot 2t o
0n

Jx
HO

0
n
L

Il
EJ HEOf

x

0 JN nx Tl

o
OH l-
o||

R 1 Olotel S&2 &4l

9l
.1.95 2 097 pgml)E E&FoHLCH £t 2

A
1)
v

S ¥ 0x 0

=

[# o]

—

|75
4

(C‘hl01promaziue)§ UVA UHIZAAOl= 100 pgmlE FHIEESHCZE

. T3, 90, 315, 25, 125, 4625 & 313 ppmlll '8 SECE
TAMAINE 4pgmL & = DEHCE HHGI D 016 2.16.1,0 6
gmlLl & 8 S22 E86IRULE Lot SHU AT (Ethano)=S

ile)
A 0X
o

T
iEB ¥e
[-

rel
=
9_

l

[R]
h
Icy

> 2 g
:L-

=
Q'ﬂ
39 @
1

=22 UVA HIEZA 2 UVA ZAAIN ME=SH0] 2EHO

ICso= AHESH Z10F UVA HIZAAIOI= 1AF & 2XF AIE0A 252 324 2 448 pg/ml,

= 244 01 2 241 pg/mLE 2 LIEHGHCH PIF (Photo irritation factor) gt &

L6 2 1.9 Olot=Z LIEHSE ) MPE (Mean photo effect)dt& 0.059 Z 0.042F 0.1

Olot= LIEtLE AlE8=ZE XHAS=AI0 AlEs22 A== UVA HIEAF 2
AAAICS] E= SE0A 2#Z2HA LUACH MES QESE AFE A ZRALH

UM X (Chlorpromazine)©] UVA BIZALAIS] ICse2 1AL 2XF AIEUA 25 7.0 ~

90.0 pg/mL2| B0 RURALL, UVA ZAFAIL] ICsE 0.1 ~ 2.0 pg/mL2] B0 UALE
&HtEH PIFELE2 6 0122 = LIEHGLE

HU
]

OlArel ZIMZSH BALB/c 3T3 clone A3l AMIEE 0|26t ZEAAE0HA AIESEOI
BHXEAJ] 95%0IEH=A _j.c_oﬁ*i(lD—*I)-l.a—Butylene Glycol ZE=(1:1)8 H=4H2
Sd0o2 ELOEICH

[ 21] F5A4A e HAFRIAM 9of
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SE=(1:)H2

Glycol

Adjuvant & Strip2'2 =2

HAd
=

0

H EtEHE A A(10—1)-1,3-Butylene
012

95%
DIISEE—

Hartley H|

6) FHALAE

oF ALk

3B (2 sOrehez

L

HE=28 &

OF
=

oK

H
Kd

X0
0l0
rH
Kl
I
00

o
X0

rH

ok

t
K4

X0
010

rH
RIl
O
0

stripping ot A Ct.

22t 05% AESEH,

t

[=3
[

=

=
A

&

|.

JH &
N

=

=

1.3-Butanediol (1,3-BG) & 1% chlorpromazine (CP)
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-

g
o
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&= E AL

0

9

10 Jem

HBHUXIOF <

UV-AZ
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=Xy
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—

CHEZ O

OF A
(=

=
=, o
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=

=
=& 2

==
=

0.5% Al
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—
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ORI =10l
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=
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ol
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O
0

0.5% Al
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ol

0i0
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Eil|
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=

ol
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ki

0
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FRHF FHA2 02%FFE AEKDCIA2 YPNEL 93 FARE AN NLE
Aol 9AF A AF sl At AgFAe s §o Ak AW, A Al
ESE

AT A A (RN ERIE)

o3k A W: ‘KDCI4-2€ o}E3] w3 g AdsE o £ 2 FAYHA
DEEERLIFEE
oAFFAA 1 (3D FeRFFEA AL

(&) Algdista st
Adeista wag 48w

AeA g7 =82 282 34HA 24 ZHASFFA A5 ()ole}t rhF
HE 65 &4 Axdsta A d(o]s (&)l %11:1-)%
KDC14-2'9] olEyd =% ne 7jdste b =8 9 ARzt JAAMEAE F7)
B9l #3 A7l diste] g 2ol ATALE AA .

& [

(29 23] A7) Bhel AT Ao}
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(1) 95 HE FdAQ F7tel A AAHEAE

1.9+ s
BT gHARTEH AEE FHE F 9 20~5549 AU dUE gaer F3e
u# Ak F2435 112 “KDC14-2"2 2542 Finn Chamberol] &t Azl & ¥ dzte] 5 H o
o]l mAAZ. 24A17F F HEEZ A ASIAL, Marking Peno 2 A|H RS FAslo] 308, 244
Zh, A8AIZE A Foll AR E BESt . IR S ek
H7be A" UR AFAASOP) Fate] Faaton, AEoFEHA wAol A sA &
S A S Fxee 3
2. 98
D 3= A4
g 2041014 55A1e] ARl o] FolA HAAT|E wEste AlQ)v]Ee] sEE= AE o]
NE ALES e ® AAZ AlE AFe] BV F5S A8 BAsE ARE 9F
Ao Al Agstal, AFATE FE B AASA A & @Al A2 oAbl 9

A A 9218 ARew o F
2) A4 7%

Aol ol

7h A AL A @ANA GeFojof & Aol disto] T3

=} s A
FAE A7 FYAE AL AEE A
. 95 AEg ¥t &, A AlA A3kl gle AAs A
o AR E)F 4 #Fo] shsdk &
3 AL 7= AP@AY £ S okl vhs Aol s EE = AR I @Al A A 9] 9t
7 dAl BE e 443 Al vheAe] e oA
o 7 A3 g E e 2HEol=rt St IR SFEAE 1Y o] AR A
ot e Aldel kst § 671 Lol Aot e A
ok U4, B9 95E 7k A
b, Al HSlel A, =R, SHh BAEAEY T IR o] Aol A A
vh AT A A A 67H Yo IR uuAlE FEAANE & B2 2
Al 9] F AFAS] o g Alfde] FAFeta AAdHE 2
4) 92 Fo| ALt
7h AANE A R AIHE B A EE g
o AT gz AgstE e Alg Rl Ad RS F= d9E AAGESE T
o AAAEAE T A5 AU FAS AteE F
g Alg HHE il =FAYA ¥== g
vk AlE 7 T BES 2EH A T AdAAE S A dlod 58S A REE T
5 A 77 g g 7E
A7)l Feta AriEed sFHA Friets vhSo] Adste] g Ag Aq A
kel Aol et shol AgAIF oW, ol Al Ay bAoA AYsta o]E KA
ZFA] sk
7b S gAd Al Sk o] AHk-S(Serious Adverse Events)o] 2Ae A 5 BE AF
AbE F-9lel kgt Fuk T o] o] wkEo] WA IHYPAIL AlY THEHS QS
85
L JAAAGAF A EAX gk dAl Akl BAE 9 A
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5. A1 <A # A

D 821 0, A1 Az
b

Az A, Al 71zl wet Oﬂ?oﬂ Add @AEs AdAsta, A vFdHE g
A &, Al Bl w}ﬁ‘r Alde Al
2) WE2 (1Y, A AA F 308)
Aol wel v RES sy A S vrer AR 29E AT
3) W3 (24, A AA F 2473
Aol whel v RkES AAgsky] Ad Sk vrek AR F9E A AF
4) #4349, WA AA F 48417
Aol wel v RakES AAgsy] A Sk vkel AR 2G9S A

B HE AA F 30, 24411, 48AI7bell detn I RERES-S [19 24]9] wAHFZIFAA
T3] (International Contact Dermatitis Research Group: ICDRG)9] &R 7| we} A=A =
E R He S E (Mean score)s z

Adgaol ot Ao wNR HEAY

]
et 45T BT,

(Patch Test) 23} -4 F o
gk @ 3 7
= Negative
+ Doubtful or slieht reaction and erythema
+ Ervthema + Induration
++ Erythema + Induration + Vesicle
+++ Ervthema + Induration + Bullae
= i £ + ++ ++ +
Score 0 0.5 s 2 3
(28 24] wAHZAFAAT3 9o AA 7|+
¥ I EAg AU
1) Negative (=) : FA=

2) Doubtful or slight reaction and erythema (%) : "|A}=, 0|3t = 7l7t~2 XS ¢ )

= 7

3) Erythema + Induration (+) : Ax=, A7} S} s

o}
4) Erythema + Induration + Vesicle (++) : =x= 583 34k
A

_ﬁ
olo
19

-

5) Erythema + Induration + Bullae (++ +) : A=, Al &wt 2 oj=x, 7198 A
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(A+B+C)=100

3(maximum score) x No.of total subjects x No.of evalution

Mean score =

n n
A= Y Score; B= X Score; C= X Scorek
i=1 =i k=1

i = A AA F 308 3} F (FA A=
j =R AA F 2440 A5 F AFA A%

E =97 AA F 4847 B39 F 9FJ2 A=

Score ; ;= HEAA F 308, 2447k, 48417k Z22] F7EAE ICDRG T3 7] &9
et score® E71H B, ervthema ¢ edema 5 717 =59 sty 2

= A

(28 25] Ho YRS % (Mean score) AAF32]

4 (Grade) Mean Score
FA=(1) 0.00 ~ 0.75
Al 2=(2) 0.76 ~ 1.50
A A=(3) 1.51 ~ 2.50
FASW 2.51 ~ 4.00
27=(8) 4.01 ~

(29 26] 9% HEAH(Patch Test) 23 FAHE
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7. M8 A3t
DL R
o

© AAHEA Al A @A Ar= [y 271 Fedt

No. Initial Age Sex
1 JIN 48 F
2 KHY 44 F
3 HSHN 42 F
4 TE] 5) F
5 PGH 54 F
5] KHS 3 F
7 JH] 49 F
3 JYS 3 F
2 L&I 3 F
10 KGN 3 F
11 JYH 3 F
12 KMH 40 F
3 AIG 42 F
14 KEJ] 41 F
15 IS 42 F
16 LYH 46 F
17 KS0O 38 F
13 EKYJ 35 F
19 EER 46 F

20 GIE 32 F

21 CSE 03 F

22 LEH 39 F
23 HMJ 48 F

24 JDOH S F
2b JGJ 43 F

26 GYM 42 F
27 IMR 38 F

28 LGS 48 F

29 SSR 3 F

30 YHC 35 I

3 42.6 «34: 3093
EFHz} 6.0 @4 0%

(29 27] 9 @A 7] AR
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o B2 2 3= AEE TES

el 2 =

1 & ¥ Gz} 7] Z YA %)
30d) 10 0 10 (33%)

30 401} 16 0 16 (54%)
50t) 4 0 4 (13%)

(2% 28] s Ake] o] A=

HO oA HECH

CEGIE
@ a0CH

u 50K

NGl Fels AFAE
2 glF NP EF o4

307 <.

[725 29] Foiadxk A
Hit 42612 AR oE= 307 34%, 4007F 53%, 50t07F 13%

$o8 FTE Z7|F APAE glong A Fd JPAE F
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2) A IR} F38 =L A
Hga4e= AE d 5879 2 a8 FHle A2 S8 A7 A4 F
e o
T T i &
il Hx i aHSHS
EHE axig
F- o] “'" - WHE
i wlE
" Nor S wie e
I| S m 2 e Arel
20% 3% B2 =S 10% ali& 2EF
wEE i
uBE LEE
wllE o A
iy oS A4
SHRF
B F S5 w Hj = o}
it ws7 o oo
e w1074 T] 0] 2}
B SEHE m 207 1] o=t
AT B0l 4t
sF 75 o4E o g
uH| &Fxt
32123 agizts
i PR
i F 333
uFgs3l

(29 30] 93 Aol g A7F A& F7HE9: %)
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3) =4 23

No Initial A% KDC14-2
S0% ¥ 24 A x 48 A3 X
1 JIM = = =
2 EHY = o =
3 HSH - - -
4 TE] > = =
b PGH = 2 =
B EHS - - -
7 JHI ez = =
3 JYS = o =
S 1.5] - - -
10 KEGIT = 7 =
11 JYH == = o
12 EMH - - -
13 AlG ez 2 =
14 EE] & = =
1b IS] - - -
16 [.¥H = an =
17 KSO = s o
18 KY - - -
19 KER = = =
20 SJE = = =
21 CSE - - -
22 LEH = i o
23 HMI = T =
24 JDH = =5 =
2b JGI = = —
26 GYM = AT =
27 IME = = =
28 [.GS = = T
29 SSR = T =
230 YHC = = =
+ n n r
gl + 0 0 0
R + + 0 M n
b o i 0 n i
Mean score : 0.00
% 3 2=

[Z28 31] H2A g Patch Test) 23
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A T2 5| AL A 2 F] g “KDC14-270l] tgh 35 HE kA Hrbel digh <l
2 “KDC14-2"5 24413 &<t dFol Hxsslen, dxE A7 302,

| AaddE Fol AFFHelA YEG AENES FAFFIAFE AT
(International Contact Dermatitis Research Group: ICDRG)¢] #A7]|Fd vt AFHAEE
Fota, 953 HEAY (Patch Test) A3 HA3gol| wel H I3 =5
3 H@A= vk 20404 55419 A9l WY 30¥ S ti R ARS Fddlon T g
T s AlE2 2017d 05€¢€ 1569H-H 2017d 05€ 18Y F<F M HSlo

43 (Ng A=Y, AAAAY, AAAA F 2443, 4877 RS AlY A “KDC14-2"&
2] AA F 304, 24A17F, 48AITE BTl A Ap=o] #AE A eFgkE.
o2 9§ HIEA Y (Patch Test)o] #A 7ol wpg} “DC14-2"

1
X
4
o o
fu
e
ol
ot

1 9572
A7) ek Ay osha gl ©.4kg] o4k Al
F o FE ARA LT AW 65 Fulo] 24ke] 914K A AlE]

2. Aol APEA
B AT/RATAN)E NGASY AHY A9 Faho] FAANY, AFAALY 5L
AR hdsha AHRE vlelo AFS ANFORA R A Gl 2GS F4
Sdaa ARE AAAAR A4 AJHAMHRIOZA, 53] F2E 2 D3 H4E A%
4 A E AF B AANAEADRAAABAS, AIHA ABAF, FE, W9 4)
2 st olg B PG 2 & AL 98 APH Bl
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2) =
<k 7t
w ¥ Al mltp SCORAD INDEX(severity scoring of atopic dermatitis index) A %5 7]
0 & extent criteria, intensity criteria, subjective symptoms®] o3} total scoreE #4Fs}k
of AF AHE A AME F olEN S T4 AEE HUistdon, @AY W F9E A
A ZYFF
7 1] =842 F(transepidermal water loss, TEWL) =34

Tewameter TM300(Courage+Khazaka electronic GmbH, Germany)< ©]-&3] WA 9|9
Ao FEEAFHTEWL)S S48 H7be oF 2021, 471 ¢t4st 4@ di7zpA =

o okgsld 3719 gholl Wigh HE S AFESH xS FAo] dIEFE SAH GOl EolA
a2

Corneometer CM825(Courage+Khazaka electronic GmbH, Germany)S ©] &3] #HW F 99
HRad AesE 4% Hrke 33 AAEden Hds AR FiEo =575 45
27} EolX W, ZAAFE arbitrary unit(A.U.) <.

¥ % pH =74

Skin pH meter PH905(Courage+Khazaka electronic GmbH, Germany)< ©] &3] olEy H
A9 FaoleFEE 74 Probeol oFztel E717F i AHCAN A& §H,
33 HAlstR o, S AFEE AR IF = oo r IR EdEdTE

7he
S pHE veh,

5. A1E 44 % AR

~ ‘ Screening & Treatment Period
7t : #F 335 BE

l 0 % (screening) 2 =
Visit lst Z2nd 3rd
WA =00 J= ©
71z ZApY .
oh=x Mg AW .
A/ A= B3 ¥ ?
SCORAD =3 ? . .
B 9 olo)A] 8 N s :
NEFE AE 57 N . :
AN GE £QF 33 ’ . :
W& pH &7 i ; o
ol idits =4t O :
ey 5354 I7 O

D 7Nz 2k 4EEY, 48, F4 52 zAech
2) AF/ANPZ BR: 22e) 2meld BAE B ¥ 4B

[27 32] AAAEAH 44 2 23

rl‘
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6. 934 7}

Al

% (Stinging), 2}¥€ % Burning), "™ ™ 3 (Tightness), W& ¥ (Prickling)o] 1 th& o] Awkg-o] b
Ast=Ae] EA o5 WHs] dEetal 3§ o] ukgo] YERE A &2
Fom, Wit Almith o] gukg o

Al Fol sl o] guk-g-<l &EHH(Erythema), F&(Edema), <14 (Scaling), 7}& < Itching), =

AME 2 Hast=E 3}

gl

*Adverse grading

B EASHA (14T

Ornone( @] 455 8 &) 1mild, 2severe, 3:very severs{ @ ZH¥ 914 H5)

Erythema | Edema | Scaling | Itclung | Stinging | Bummng | Tighteess | Prckling

g | 2% | 92 |[s=E | A% | 3dn | $RE | 0EAY

[u—
~

2)

3)

:‘_]‘

A
rad Aot
frad H7F A AE AFS AFY AolE vuwste] Amugrown EAWHL 839 F
AwA S AFE-SEA T
7171 3748 4
A8 EEAF(TEWL), 8, skin—pHe] 54 A3 A% AME A$F Aol & Hlasle] 83
o FAEA WS AbEst
EAEA
EAREA L AF AR IS Aol HluE fal AA 34 (Paired t-test)HOoE S EE
A A= AETA SAEA A TP o] AbEetE oA 5% (p<0.05)d W EAIA

7z

= s}
oj7dol AntaL FERlen, AR

[19 33] I 52537}

2218 SPSS 10.0 softwareE AF-&3+93th.
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8. AdAd
D @A 712 A6 9@ 7 EAEE (29 34] o [29] 35]el e

MNo. Subject Initial Age Sex
1 MIH 20 F
2 PIK 18 r
3 LX¥3 20 F
4 JAR 19 r
5 PMIJ 20 M
6 CHW 20 M
7 KMS 8 M
8 RHJ 12 M
g KEKO 13 M
10 LSR 19 M
11 PHI 21 F
12 LSH 8 M
13 GEH g M
14 JDO 11 F
15 ¥YTY 19 M
16 LIY 22 F
17 LIK 21 M
18 GDH 23 F
19 PYS 16 M
20 YHS 20 F
¥ = 17.0 o4 9%
EF A3} 4.9 94 1149

(2% 34] d34 712 4R
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azad | e gamwy 2o EEERE
10 o =gt 3 0 3(10%)
20 3 10 8 0 8(35%)
20 o 3 0 9(55%)

[ 35] @A o] A=

O m Xt ABCH

W 100} OJ2F
® 100H
W 20CH

[ 36] o] A4 AL

Algof FHolele PSS i 17042 AHFPEZ 100 v wto] 15%, 107t 45%, 20Th 7}
40% =2 Fog Al =5 g8 2 T Z7)3 Jgxs gleng Age st vt F

20,
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2) SCORAD INDEX %7} 23}

0 25 4F
BT 29.51 25.55 24.17
EFHA}F 8.40 8.62 7.87

[29 37] SCORAD INDEX =74 A}

25 45

p-value 0.006 0.000

[29 38] &AIH4 &4 23

SCORAD INDEX ™

35.00 -

__29.51

SCORAD ([score)

Ow 2w Aw

*p{0.05 (HAIF A& A, T2 FA3FHA F24)
[2¥ 39] SCORAD INDEX #7} A3}

SCORAD INDEX &4 A, AF AHE A(0F) 2951004 AF AHE 257 F 2555, AlF A&
4F ¥ U170 Pad FARY A3, AFE S AO0F)T dastel AF AHE 27 T 4
F ¥ Bl BAMOR Fold £Eel Aol 7hhFHp<0.05).

SCORAD INDEX:: ghel #ol a4 ohes] Z4e] Qi Wwl ¥97h 5492 ovgh,
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1. SCORAD INDEX

Nao, Initial = 25 13
1 AMIH 36.8 28.1 22.3
2 FIK 24,2 23.8 23.4
3 ¥ 39.8 38,6 35,0
4 JAR 26.8 21,2 20,2
5 PMJ 28.8 32,1 28.7
5 CHW 33,6 25,6 24.3
7 EMS 10.2 9.1 9.0
g RHJ 36.8 31.1 26.8
9 KKO 18.4 20.9 16,4
10 LSR 10.2 38.2 27.5
11 DHJ 313 11,7 20.7
12 LSH 26.8 28.1 22.1
13 GBH 26.2 11.3 9.3
14 JDO 27.0 29.5 28.5
165 TIY 38.7 86.2 36,1
16 LIY 15.8 19.3 17.2
17 LIK 22.9 19.4 19.4
18 GDH 33.4 28.7 28.4
19 PYS 34,6 a8 | 31.1
20 THS 29.9 38.3 38.3

R-Ery 29.61 26.66 24.17
EFEHEI} 8.40 8.62 7.87

[29 40] SCORAD INDEX %7} 43k
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3) 71718 7}
()7 9] <=

AZH(TEWL) =74

0+ 25 4F
BT 25.46 22.94 19.92
EZHa} 8.26 6.69 5.73
(1% 41] A9 52EAHTEWL) =4 A7)
25 45
p-value 0.004 0.001
(29 42] EA3HH 2245
TEWL
32.00

-3.00

Oww

2w

Ay

*p<0.05 (A=

By = F(TEWL) S

AR A, T2 BAAHA {24)

(19 43] B9 FEEAF(TEWL) S| W3t 54

AL

A &

A(0F) 2546 g/m2/hellA AF AHE 25 F 2294

g/m2/h, AFE AHE 45 F 1992 g/m2/h2 A2 AR Ay, AE AR d0F)3 v

ato] Al

g 27

F9 4% F RTRIA FAROR % FEo
R Edge] A24E X
Y
| .

T =

< 189,

Hake] #ow,

2ol =2

EAEy

oley] w3

(p<0.05).

Hol] M4
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2. AN+ EE&AF (Tewameter) =3

No. Initial 0F 25 43
1 MIH 24.0 24.2 16.7
2 FIK 36.6 29.6 20.7
3 LYJ 346 28.3 21.5
4 JAR 346 30.4 30.2
B FMJ 26.2 18.3 17.8
6 CHW 18.7 17.8 20.8
7 FMS 16,1 16,3 16.0
8 RHJ 21,6 21,7 19.7
g KKO 19.1 16.8 16,4
10 LESR 22.2 20,6 16.2
11 PHJI 135 13,6 125
12 LSH 17.6 17.0 17.3
13 GBH 21.7 21.1 20,6
14 DO 28.7 31.4 20,6
15 YTY 24,6 17.0 16.7
15 LY 21.2 234 28.7
17 LIK 31.9 30.7 28.9
18 GDH 310 25.9 14.7
19 FYS 19.1 16.5 16.8
20 VHS 16.6 38.3 31.8

o 26.48 22,94 19.92
EFHA 8.26 6.69 B.73

(9 44] Ay 2L FHTEWL) O] A3iE

- 1156 -




0= 25 45
BT 20.12 26.65 29.36
EFHA}F 11.10 12.156 10.23
[ 45] 58 3% 23}
2T 45
p—value 0.000 0.000

Corneometer (A.U.)

Ow 2w

Aw

*p<0.05 (A= A8 A, F2 SAFHA +24)

(29 47] =2 574 23

=
=

o] zpol&E Z713H(p<0.05).

=
3T

5
T
3

olA M, olE¥] FHGo] NHEFE ke

26.65 AU, AlF A& 45

A3, AFE AR A0F)I vlasto]l AlE AHE 25 F9f 45

o SR

A

o o

(o3

=
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3. 2 (Corneometer) &3

No. Initial 0F 23 43
1 MIH 12,6 17.0 24.6
2 PIK 12.7 15.6 24.1
3 L¥] 7.9 15,1 27.5
4 JAR 17.2 19.0 23.9
3 PMJ 16.6 52.6 B0.5
B CHW 37.0 46.8 427
7 FMS 25.5 31.7 36.5
8 RHJ 10.3 18.6 21.6
9 KKO 18.9 27.2 38.2
10 LSR 33.7 35.8 36.0
11 FHJ 7.5 32.4 30,2
12 L&SH 246 36.4 33.1
13 GEH 26.4 33.6 38.5
14 Do 16.0 16.4 16.5
15 YIT 9.1 16,5 19.7
15 LIY 36.0 39.1 38.4
17 LIK 16.3 22.8 20.6
18 GDH 19.3 35.6 36.6
19 PYS 16.3 18.3 19.3

20 THS 3.6 9.5 9.6

W 20.12 26.66 29.36
EFHEA} 11.10 12,16 10.28
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(3) Skin-pH =443}

0% 2% 45
BT 6.14 5.43 5.27
EFHz 1.65 0.69 0.62

[2% 48] Skin-pH W3} =4 23}

25 45

p—value 0.062 D.037
[1%] 49] SAEA EA4d3

skin-pH 5

&

6.20 6.14

Skin-pH-meter value

Ow 2w Ay

*p<0.05 (A= A8 A, T2 A3 #F24)

[2¥ 50] Skin-pH &3 A3}

A B9 skin-pHE AFE AFE A0F) 6.14004 AE AL 2F F 543, AFE AL 4F &
5.212 4% TAEA A3, AF AFE A7) vuste] AEF ALE 45 FolA FAHo=
93k 29 2ol Z A TH(p<0.05).

obEw WPdel Fgol NEFF ¥ pHE hehiul, AAgel wet pHgtol W stobA
g,
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4. Skin-pH 4

No. Initial 0F 23 43
1 MIH 4,97 6.15 5.38
2 FIK 4567 6,26 6.18
3 V] .68 6,31 6.59
1 JAR 41564 4.79 5.48
B PMJ 4,64 4.43 1.69
8 CHW 8,79 5,56 4,98
7 KMS 8.62 4,28 4.24
8 RHJ B.7T 4,483 B.28
g KKO 4,87 5,86 1.95

10 LSR 8,62 B.14 4,95

11 PHI 6,32 5.76 6.42

12 L=H 4,29 1,69 1,76

13 GEH 9,64 5,46 4,85

14 Do 8.77 5.26 6.12

15 YTY 7.68 4,86 4,87

16 LIY 4.47 5.86 1,85

17 LIK 5.81 5.89 5.15

18 GDH .68 6.08 5.90

19 FYS 5.36 6.01 184

20 THS 5.84 5.89 5.40

W 6.38 B6.80 .47
EEHEA} 1.24 1.04 0.68

[29 51] Skin-pH =4 A%
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K
e
g

b

fu

flo
oo R

e W

Aok A3 ALl A $]E @ “KDC14-27o] @ obzs] AN xFe Bres] 9@

o, L ©
>

2
o
ofo
>

1) Aol Zo3k HF AP+ 208 02 Hat 17.04 019, oJA 99, A 115 oz T4

2) SCORAD INDEX %4 A AE A& A(0F) 2051, AE A4 25 F 255, AE A&
457 F 241708 Zag AFE AL A0F)s maste] AE AL 25 Fo} 45 FolA E
ARoz Fost 5F9o zpo]E 221 3H(p<0.05).

3 FAFEEAFTEWD) 34 A3 AF A48 407) 546 gmhold AF A8 27 F
2294 g/m2/h, Aw A& 45 F 1992 g/m2/h&E FAaF AFE ARE AOF)I vlalste] A
FARE 2F T AF TN BAROER FoA% F£F Aol F HAF(p0.0).

B =23 A7 AF AFE A0F) 20.12A.U004 A% ARE 25F % 2665A.U., A% AFE 4
$ 2036A.U.Z AlF AFE A0 vluste] AEF AFE 25 o} 45 FA FAIAL
S8t Fo] Aol S B EH(p<0.05).

4)

5) Skin-pH A ZA3F, AF AFE A0F) 6.1490A4 AF A8 257 F 543, A& A8 45
5212 7% AE AHE A0F)F wasle] AFE AL 4T FolA EAHCZ Fo3 5
o] Ffolg 8e13Hp<0.05).

A

B Algol WAHE ok 9% o aug

rlo
o
it

A &

rr

ool ZA= ;A FAIANA oFF “KDCl4-2"2 oY IHd =S F
37 g AR ¥ (p<0.05).

vista ghvel oAk QA A
A

@
NYE AP 65 Brhol oabel <44 914

e
=

£

 ATIR(ATAE) = VIdAE AHe AdE Feto] ALY, A addd &
74 kst A vlole AFe AAToRMA IRIIZEA S uHte] QA S &4
sharat AyE AR A AGHAAME(RIC)=A, 53] s 2 s s33E59 Vs
3 R el ddd AAH A AAGA G, A AA AGAS, FF, v
< Fdsta, ook wuE AHEY H Ve AEe A dyE el
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8. AF A A

SAYF 8 Y AUA

£ AYME F7)= O[HA| HEW HAMZ 6910 Of AXE DX UZAB|AO|S ER
‘o[zt TIChe QIMAl HEF =IME 97 Of 4K FAGA ZOREH (0|3} SEA
‘2"0[2t OHCHs HH|OLE 2M(7HE) MAoto| chotof oot 20| -+ A% KAl

ol
45, - O 2f -
Iﬁa
H1E (85)
B2 B HB|OLE 2Ho| YAE PEHEID, 272 & We EHE'9l MAZH
CE ) M 9 'HEo %F 9 4E S Hury

O TS0 ol MAto| miE M2 Y MYg

e

23| 317 @e SHOZ jit

2 x AYNS)

x
W2 "0 HU|OLE 2M HMS et

(23 491 SF 955 A A

2 AONE A7|E OHAl HEH UHZ 69-100] AKfS ABHATAILA (0
5t '2olat Bich) 9 OIHA| HET E=HRFE 970] AKIEH FAA O (O
s ge0l2t BiCh 2 AH|OLE 2HFHY) BRYULAEY Cistof ofzjet Zo| 9
4+ Aoe st
gﬁ A1 E (3H)
14 SYBY HSEMITORR 52| o2 5) 54 ASFE H11EE AT
of F4MY 5) He20| G2 BRAN gl4g Aoe Kzt

= )
1B ot Alg2 i 3 T 52 ARE KB o Chel WY o2 Abgol
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4. ZFEIZAHE 2 BEEF 7%
F=ENE D-06
4-1. HEREEE
O FE Y945
T AP S8 SHAHUYE SR (%)
<=3 ARG SIS -“HAA 4F :ﬁ% HAUA A2 2 ofEy &
ol 5o A 5 8 E Y HJHI5d sE XY, JRrgHE7] F
A7 Sy W egq w =5 g »S. aureus =3O 9|3 olEd <3l F
, = 24 3y
G 2A e in vivo &5 o= o w [ s .
n= *Tr% A g‘ixﬁ 2% ZE AAT FEE, FRAF
FEE EE
<F&> , .
Welobd g ol SRS LR R A AU FE5=
~FRHFZEE AMzFHEEAa4 3dFE 9F,
Phenolic 3}3% 6F° 2 % 15%F9 Fa3gsE
24 A
-A 25 2H5HE Oleanolic acid, Oleanolic acid
<18 %: acetate, Stigmasterol, B-sitosterol & 4%F¢
@A TSATLE> astetE A A
= | &aAe i3t 2 48 | -FEREFY AREEHAZ caffeic acid, 100
AT luteolin-7-O-B-D-glucoside, romarinic  acid,
homoplantagenin, luetolin, hispidulin 4F<& A4
~A AT AFEAE Oleanolic acid, Oleanolic
acid acetate, Stigmasterol, B-sitosterol 4% <&
A7
- Oﬁf;‘z% gx |ERARSE ALTAN A SN
T4 A48 9 39 g9 | "
<A24 %_: -84 % rosmarinic acid, lute,~7-Glcoll t]3+ <t
nAA T A 4 waE A9
dd= stdE dw HAHs) ..
o A i FEER oLEY A HUbE A9
<A2Y¥F> -In vitro &% #H5S T3 AT SEFE Hd=
HAsE At A5 A9 A5 E /idstal o2 HE Ve IEE ARE
B5 Hs Bt Mtste] A8 7hsAd HES
<F#> ~E5ol ASE FRAAR UAA, UA, /HHF o
%50l HASsdE FERAA =9 sl=ERl fg 71d, NF-kB A 423
oXHAE kNS Th2 o4l 714< 98 100
<F#> e Gao] I3 Al ety
TR HAMAAY AT | ThelA EAReS g
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<z=@> -RBEAALE FEll otEd AE s R wE
T'\__
S g 5 el " FEER UAA, UA, MusdEe] a5 3
o - §gs 5vs glads

<F#H> i . - . s

—FE2A] A2 FEEN FEHF FEE
B - o = X T 1l l =
5 o] Al Selz waE Az
ek w3 A
<F#> ~SCORAD index 7} A A&, wEAF,

olEx Mgy Hrt
(SCORAD Index)

UAA, UA, 7 &
e

Qe obEy ANENE 3

<FE>
o} &3
-3 Al E (keratinocytes,
mast cells)o Al 24 74%

2Tt A =

-UAA, UA, A% W=l Thl/Th2/Thl7
cytokines #H]S Zo]il NF-kB, NFATclES <

Astel 3 2ehel o
ERET e

Thl cytokines #H| A=

<Fd>

AFE 2A(H 2T

£he

sl ol R

S topical #

FE5)9 in ivo 8% H7} st &3 &l 3k (AFA B, FL5olH
(topical #2]) IgE &2, s|=e f8%)
-u]= CLSI (Clinical and Laboratory Standards
Institute) MI100-S25, 2015914 A-&H A4 o
<Fa> 2 ¥F3td WHo=w Broth dilutionH& o] &
A A gk 3t A . -
sto] AT FEE (KR 300), #HF FE58
(KR 500)¢] &vt=3 24l 3
AR AR S e A 2 g
FA9: Luteolin-7-glucoside (CyHogOq1:  448.37)
9} Rosmarinic acid (CigH;eOs: 360.32)0 o 3¢
HPLC ®AZA¥, 747 1.23%<F 382% =l
e As g, FEMF w5 4
AEE> S Y3 AR dAGsAe ]
. ~HFAAE A 7= A 100kg 7l S EA S
g ALk AA A FEE e - _ -
Az 2 HAAs W 2 Oﬂ‘f/_]’%»%‘rrzﬁﬁ W, o3 F AgEEs 3
a4 9 x=d3 1 3-Butylene Glycol (1,3-BG)9
=¢rE AAE Este] dFAL T Tless
ek
-~ EFAAbE A5 QC/QA AW &Y HA =
ZutE a9y & o] &3 step gradient &7
205 & ol&sto #HE, olsd ¥ &4 Azt
& AAste A5 FAYES dHad e
<1g%> ~tHEFAAE AR VM TS, A7) kA AlE
FEE A5 kA | 870TAA FEstd 33X F Flsts o
A3 2 tiAste] & 4=

d
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