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Mol Wt 1328 391 Mol Vit 328 21
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2 oEE FE 55 YHE (Agnex)oll R=E0 A= MBS

- 2 oA #@y™ 1 AFMAXE HE AFE oF 187 FAMFIF I, decurinZt decursinol angelate
£ Stfste oEtE £& 55 MM E(Angelica gigas Nakai ethanol extract: Agnex)™ 2tg, 1DX|E S
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st BP22} &), Bacillus mojavensis KIS-3, Bacillus velegensis 5&)5 0| 235101 MAEATE A|LS}
o =
- 2 IAHoMe &Y FFE EF 0|8stE SHEo|MEEEME J[E=EN U= BP2ABHSEHS
K)CCM10769P)E o|-&st0{ & kute| quercetin MAHES SIHA7|= SAlof BP22t =3t wa Al M4
e 78 AESS ol 3otnAt &
- BP2= CIYsh staAE 2H|sin, ZALE MMHEoZMN MF Al LstEto|lM o9 oby et &£ dlEf
lnp FA2 gHbola 23, SHd, getgnt 5o fMs CHARME 2 macrolactin A(MA),

>S5 \d
i}

5t
7-O-malonyl macrolacrin A(MMA), 7-O-succinyl macrolacrin A(SMA), macrolactin E(ME) &2

macrolactin ZtgtE22 M 4eh
- MAE= human F2i8l squalene synthase(SQS)oll Cistod XMsll 2 ofrt U0 S| AHE MTAHS AX|
st= Z&3IF UZ. SQSE= acetyl-CoAollM A|Ztsto] Fel|AH E0| MEE= MEA IE FolA

farnesyl pyrophosohate(FPP)7} squalene 2 MEtx|= CHAE Holist= =

2 =
HMG-CoA reductase XMsliA 2t= Eal ZAHE MeM Ao SR siEste 848 ANdllstes A
OS2, 0|&=Ze0|=(isoprenoid) & 29| THMols F&E2 FX| Lond ZAHE SMES AHE £
ol
AAO .
- 2N wg AFEZ2 BP29 AS.

CyHlze0g CHpsOy
MolVWWi48857 MolWi: 502.6
T-O-malonyl macrolactin A 7-O-sue cinyl macrolactin A
BP22 £ el MME macrolactin A ¥ FEA Q| stety £
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Motuls FdAYE 7|9 Snjodaa(dad: Y )22 ZZuol AXZES 2 kg 1 Lo F
Hol|Et2of| Felstn sHRY ZoH12A12F) HXIAIZD cbs, o2fX[(Whatman No.2, GE Helathcare,
H

2
JO
mjo
o
H
Ol
N

2 Red-Q2t HHSIF I, o5 M= etsty|
st MEZ AFSSIC Bacillus subtilis KI-3 (B &EHS KCCM11523P, 0|5t BS3),
Bacillus mojavensis—KJS3 (EdSEH S KCCM10961P, OISt Mojal), Bacillus polyfermenticus—KJS2
(BOSSHS KCCM10769P, 0|5t BP2)E ZtZt ALZ3St0d quercetin@ 22| Metgs v|WSICH #F
°of 22| 2~37E %5101 tryptic soy broth (TSB) HiX| 5 mLol HE¢st chs 42T, 150 rpmel &&=
Z 16A1ZF Hi ol BF2Z AFESIQUCE & 5 mLE oW 2 viX|(corn starch 1.5 g, yeast extract
0.5 g, KoHPO,4 0.25 g, KH2PO4 0.25 g, KCI 0.05 g, NaCl 0.03 g, MgSO4 0.05 g, MnSO, 0.003
g, CaCl, 0.02 g &®) 100 mLol &7t HE3HUCt OlE 40Ce 25 wFXlst 4A1ZF S¢F 150
rom2 2 ZE ofksto o|ME b M S KM =SIQUCE O HiYAMo| 100 mL 7| ELE HAxX MYu =&
2(Red-Q) 20 g2 Y1 55Ce & ®|X[5tH 2 A|ZF Sk 150 rpm2 2 ZE v kst & AR20A
stRE ZoH12A1ZF) 150 rom2Z sl kst CE 8,000 romel HEZ 10272 A E2I(LABOGENE,
scanspeed 1735R, Daejeon, Korea)oll 2|sf 45Un AMEZ Z2lstLl, EHES FHOELS0 F&
5t0 BsAlZl Chs O4ZX|(No.2)E 0|&st0{ 0fTAIZI = Z =5t Mk MEMEE(Red-BCQ)S
M z=steict st ghHoll 2|5l Red-BCQE M =st=|, AtE%H n|MES Moja-32t BP22 2+2t CH| 5t
o ALE5tE D #F ZFol WE quercetin MetE&S H|WsIYCE #F Hiol| ALZE Bacto™tryptic
Soy Broth2} Bacto™agar= Becton Dikinson (Franklin Lakes, NJ, USA)OllA Tl5t0{ AL25t%cH &
Z Hi2Y|= Ecell3000(Ecell)& AISSI¥ L, shaking incubator= Seyoung SH-803R(Seyoung
Scientific Co., Seoul, Korea)2 AFE3ICt.

b Mm £EH2(Red-Q) ¥ MU YEUE

Boston, USA)E 0|-&35t0f ofxlst
(o=]

. o

>
M

=

o
Ju rlo ol

o JA

-—

(Red-BCQ)2l quercetin & &AM =7

Mg 2lall HPLC (Waters 2690, San diego, Clalifornia, USA)&
AESICE quercetin EEE2 018510 ZAEFME &SI A|IZE 500 yg/mILE sto1 0.45 um

C . BMEAS k23t 2ot columne ZorbaxEclipse XDB-C18
column (4.6 mm X 250 mm, 5 um)2 ARSI}, column 2L 35CZE SIULCE 0|sA2 2% acetic
acid (A)2}t Acetonitrile (ACN) (B)S Z&5t 8 60:40 (v/v) AHESIR 20, 452 1.3 mL/min,

etector, IFEH2 370 nmollM 2ASHCH

membrane filter2 04 2}5t

-
o
oM
ro
N
(@)
T
_l_
oy
T
N
rir
©
o
o
@]
o
@)
o
D
o
®
<
(0N

SES S SNSEEYEE 22 = Ch & 15 kg2 A= &7 2ol 75 L2 &=
20l 715104 40°CollM 3A|ZH Set Etet =, 5h9d ZE{(Z0 7] 25 pym)E 025Ut of2t=of
odff Fufo = Z LAt FH=

an s ZASICE D2F DAL
712 HPLC (Agilent Technologies, 1100 series, USA), column (Agilent Zorbox
SB-C18, 250 mmx4.6 mm, 5 um), UV Z&Z7|(Photo-Diode Array UV/Vis detector, Agilent
Technologies, 1100 series, USA)E 0|-&3t0{ 329 nme| mtZtof|lAM EASICE Columne 2= A2

_‘|7_



FXAISIR L, ol S22 ofM ELtnt oM ELIO|ERE 70:30(v/v)2 2 E8tet Mol =S 0.1% (v/v)7t

HES HItsto] ALESHICH

OfA[ZHE AN F215109 60COIM 24A12F Sot Ax & AZEL 5 kg2

SHRE Set(12A|12F S¢eh) HX|AIZI chE, 0{Z}X| No.2 (Advantec,
Tokyo, Japan)& = 2 SEoiict s520 e S/RFE Y1 WEI0 12
AlZE dxIsH F fAE2e2l (8000 rom, 202, 4

=z =4
Japan)stod Al&of| AI2SIFCE p-carotene 242 f[-carotene EEE

2,

=3} ZCt columne Supersil ODS-II column (4.6 mm X 250 mm

2E&= 40CE si3ch 0|42 ACNTF Methanolg 8:15 (v/v)2 286t &

(DCM) (B)E Al23I%2n, 52 1.0 mL/min, T2 20 yL, AE7|= photo diode array
=

detector, I}&2 450 nmollM 24354 C}

-
3
< Mo
>
ol
_O'ﬂ
1
kJ
(@]
)
c
3
-}

UM AETH SEHFEEEC AR XNESHS MY ¥V g =HolEZ SE 22 XA EE 7
2ol A p-caroteneO| °HHSHA RX|

F A7 A|ROIIA p-caroteneO| SHHSHA & FX[7} =

CtH SEFEEE el S22 XA E£s sHxdtdts 2UZ X sto] A2 E = JA=X| iR E

7t5t7| 25t M S TIMSIHCE AREE ofeiEel o 2fHES D 7247 40 C, 75% 55 FXISt

= 10 ml OflEt2S Y11 A 20A 12A|ZF shaking

incubationstod 01} T o{MZ ZHFsto] FAo| ALBSIUCE AV HHIHE HPLCE 0|&35tod g

Okl

mjo

A A1

B Sl xabdbg ol

A-1 SuHEE 7HEEAE (open)
B-1 Sultx bt g B2 (open)

A-2 surRd 715 A1 (close)
B-2 SulzAbd g B2 (close)

| JHE5AlE sample |

Fig. 1. 2= & SHEMUEFOl JIHAIH
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M2 H M=o =gH|ls S /e Malatd A+
7t. 1,1-diphenyl-2-picrylhydrazyl (DPPH) 2iC|& &~HEMHFH
> AlEuHH

DPPH radical &M &M =X 2 Bloise| 2 S vigsto] AEsIUCt AlRel sEE 3AH% 50 yLof
0.15 mM DPPH &% I+ ethanol 150 pLE HIIgH & A20M 3022t 2HSA|ZICt HS = 517
nmollA SHTE ZXs5t0{ DPPH radical 2HEAHES ZHMSIYCH MU =E=FT2E ascorbic acid

(Sigma—Aldrich Co., frnakfrut, Germany)& Al235I%

DPPH radical scavenging activity (%) = [1-{(S-SB)/(C-CB)}] X 100
S: Absorbance of sample
SB: Absorbance of sample blank
C: Absorbance of ethanol
CB: Absorbance of ethanol blank

L}. Total flavonoid
> AI@-II:II—I:H

Total flavonoid= Davis2| &
=3t 94 100 pLofl d|ethy|ene glycol 1 mL,

4 o

1 N NaOH 10 pL &7}stod 37001|A1 1AIZE

AlZI = 420 nmollAM

equivalents (mg) / sample (g)

I3=II-EI:§

Ct. Total polyphenol
b A

[SI=1 =1
0 o -

Total polyphenol

S =
I:IOI-_I_E o

ZH3stAct.

2 LIEt AT

]

Folin—Denisiofl tt2} H]
N folin—ciocalteu’s phenol reagent (Sigma, USA) 500 pL2F 10% Na,CO; 500 pLe &

Naringing

A XM 2k
| oS O

A AAZE o BEZAIZI & 96 well plated] 200 pL#

0| 235t0d
ct.

i =<
v Sy

Gallic acid&
(g)2 2 L}EHHA

[

2}. Nitric oxide (NO) A

> Aleld

RAW 264.7 M|Z(KCLB NO.40071

oAl Eefurop 2 AFAA

bovine serum)2} 1% penicilling =Z &gt
incubatoroll A HH 2F5tCE AHCH v ks Mol =
Raw 264.7 MEZZFE

37C, 5% CO»

AFESt0 MIA St ACHSHRACE.

pr
HyzMe

17 23

St M EZF
HA AEo

—
[

)
HH ol:é'.

AN 31 D

o
Za zre

<2 35H
—_ o

AHE S EL.

iy =2
[ =

AL 35}H0d 2EI A

SICL AlmRo| 5EE 3

k=i
= o

2 33510{ 725 nmoil A

HA T

(Korean cell line bank, KCLB, Seoul,
10% FBS (Fetal
DMEM (Dulbecco's modified eagle's medium)& ALS35}H0
PBS (Phosphate buffer solution)S
(LPS)of|

—
—

RAW 264.7 M=

lipopolysaccharide

A4 OH
A

CE =
—= J

ZM S| naringin

oH 500 Lol 1
25to] 2radofl
St

S

gallic acid equivalents (mg) / sample

Korea)

olsff ==

Nitric oxide (NO) MMZF EH 2 GriessH S HEsI0d SHSIFCE RAW 264.7MEZE well & 10° 2 &

5F01 incubator (37°C, 5% CO,)0lM 24A1ZF Zob v k51 C}.

g M=zE EEEF DMEM H{X|E 0| &

LPS X2/l NO, & Fest 5 2t s A|RE Ha|stn 150872 A=20|M 222 8t £ Griess
o 1 mLE éi.%m# 540 mollA SEEE EHSIYCE Nitrite EE3ME 0[&3510f NO MMES £X
St Cl
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ol

ark 52 wWHS vdEsto] AsIUct RAW 264.7 MEZE 24 well plate
St DMEM HiX|E 0.5 mL#% 2335101 incubator (37°C, 5% CO,)dl

ok = AlEE 1000, 500, 250, 125 pyg/mLe sEZ Xelsto 37T,
5% CO2 incubatoroll 24A|ZF Zob CHA| Hij2kstCt H{2F = Phosphate buffer solution (PBS)of|
MTT (3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl-tetrazolium bromide) 2 mg/mLe =E= X =8t
Alekg AMelst chkE 37T, 5% CO. incubatoroll 3A[ZF &¢b ofkstQUct O chx HX|E M AHst
wellef DMSO (Dimethyl sulfoxide) 350 uLE 2%t = 1582 8E3AZI = 540 nmollM SHEE =

=
X510{ ofafe} 22 Aoz MEMZESS AHASIGCH

0

X
N
~
Rl
r\l
fn
i)
=
0
ol
ot
n
[=o
——
o

Cell viability (%) = (=72 ST / AlZX2l7el §&%) X 100

=
@A SEAMEEE whole blood aggregometer (Chrono—log, Havertown, PA, USA)E A&3sH04
"otttk MAs 485 X 108 cell/mL)2 138 mM NaCl, 2.7 m KCI, 12 mM NaHs, 0.36 mM
ol M BEHSICH AAME gamol FEotstod Zetet FI 2.5 plLel Z2tA(
37°Coll M 1227 s F3lct QAuEA #HeE BUEYsHD FE 9 J|S7|2k &
Aggrolink ZZ 3 (Aggrolink 5.2.3, Chrono-log, PA, USA)S A3t A&t
Tol Ao HRIZ FHYL ¢S Hx= JFMe JtE Jtng FZ2
2 . ROC (receiver operation characteristics) =4 (AUC) ofzf{e|
T I Mol wat AstEdct E@am X882 (A2 AUC / DMSO2| AUC) X 10022 A
jZlo]l COX-18 YMstn HaA7|22 Sdam SHe AN =R A=t R2 5X£(100

mg/day)oll Thromboxane A2S ZtAA|ZICH

S =
- V)
_IE _—ITU
r_l.

o Mo H

™ oot

= o

02 fr 4

12

mo 4o £
oo MO o &

N
]
>
N
o
mn
)
o

L. EoS ofHE )
> AlEEHH

MES2 X 30l DMSO(Dimethyl sulfoxide)oll &sH=Act S &M S HIls| fls EEC(TT: E
4l AlZH, Z2EFUI(PT: Prothrombin time), 81 A(aPTT: A B2 EFEE2AEH AlZHe| &
Msto| €235 31 AZES FHSIUCE TT, PT, aPTT= HM=EAL = (Ameulungcoagulameter,

=
g ofxlsts e Y7l weo

£
UM HEZTCE ALZSIQUCH Z& o= 3 Ade #d + S

Ch g|ak 24 MZAH
> AEiu
a

. 3T3-L1 M =Z dfjtnt 25t
3T3-L1 MA|UMEZE= St=EMEF28AM 2 2ol AFE3SI 1, 10% bovine calf serum(BCS), 1X
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penicillin—streptomycing &7Ist DMEM& 0[&535t01 37 T, 5% C022 =Zo|M kst 3T3-L1

MX|gMzze| 23t MEESIE sl 2 well of M=ZE vj st & 100% confluencyZt =™ 217t 1

2 FXAIZHCH MXYAM Zo| 1 yg/mL insulin, 0.5 mM Isobuthylmethylxanthine (IBMX), 1 uM

Dexamethasone® Z &gt 10% FBS DMEM HiX|2 X|ZHANZESE FE35t12 22 £ 1 yg/mL insulin

o &7& 10% FBS DMEM2Z O|§ &¢t ufeksiqict O = 2¢ Z+HASZ 1 pyg/mL insulino| &R/E

10% FBS DMEMZ Hij 2 S x| s5t0] X|UMEZESE FISIQCH XM E 23 FX 7|2 Sk Al
’ AH

£ 0, 1,10 100 1 pg/mL sE2 HM2I5t2 237} k== A 8ol Ol Red O FAH A

=

g

ell platedl 3T3-L1 cell& 2x1075 cell/well2 £330 37 T, 5% CO2 HILI|AM 24412 =
oF wfstdct olF zZt &S 1, 10, 100, 500, 1000 pug/mle sEZ X2|5t0] 48, 72A|Zt=et d
StCEH HieF = ZH wellol 20 yl MTS solution 87t & 37 C 7|0l 1A[ZF BES A[ZI = 49
mollAM ZXMsIUCE ARE FIISHA| %2 Hx=Tel SHEZE M5t tix=To et MzMESES
HESE HEAlSH0 d|WSHACEH
c. Oil Red O ¥4
3T3-L1 M= o XLFMHS ZSHSIIA 2429 A|l2E HM2|5t01 6well platediAM 8 S¢ot 23t
3T3-L1 M=ol HitHs HMHSH ¥, 4% paraformaldehyde &H 500 uLE H7I5t0{ 15272 A2
| MASIFCE 2 ¥ 60% isopropanol € 500 uyLZ MA St MEZE 25| HA=A|ZCH

00
e =l

>
o

N
Z

ahx| 3t & o
Ms| A== M=zZE2 olg] M=35} & Oil red O working solution (Oil red O : DW = 6 : 4)22 MZ
U SHE XUHESS S22 GMEt =, ZFFTE 018510 MZE 3~43 MAHsID 2b85| Z4=EA
Zck M=z of XM= x| M2 AeSE Ol red O= 100% isopropanol2 0|23t 2F 2& AlZl
%, ELISAE 0[&3l0f 500 nmollA E&EE SHs5IUCt

RAW264.7cell2 StEMZF2
penicillin-streptomycing & 7}st
b. MEZSMHEII

96well platedl RAW 264.7 cell& 2x1075 cell/well2 &F3510{ 37 C, 5% CO2 HiAT7|AM 24A|Zt
SOt wfeksiict ol z E&& 1, 10, 100, 500, 1000 yg/mlg ST Z XM2|s5t0 24A|ZS ok v F
stCh B2 = ZF wellol 20 yl MTS solution 7t = 37 T H{A7|olM 1A[ZE BES AlZI &= 490

o
nmollAl EFSIACE AIRE HIISH| 22 txdol SZEE TSt tixdol et MzdEse

oA 22k grot ALSSIRCE RAW 264.7 cell 10% FBS, 1X
MEM mediadilA 37 C, 5% CO2 df 27| =742 = ufj 25Ut

O 0

AL
o
Hu
FH
>
o
)
T
El
_O'L
¥
o

i
c. In vitro 8% &M HI}

48well platedll RAW 264.7 cell& 5x1075 cell/well2 &% 35t0{ 37 T, 5% CO, HAT|ollAM 24A17t

Sob Hi2SEQUCE Ol LPS 3 pg/mlg Xelstl 2 228 sTEHE X 2[5t 24A1Z2F St v st
Ch ik = Z+ welle] ASH 100 ylE 96 well plated| EF 3t Griess solutiong 100 uyl &3 5H0d
A2 oralof M 1022 BFSAIZI & 540 nmollA EZEE SH5IUC
d. @35 X|x CHez grsdgd

Raw264.7M =0l LPS 3 pg/mLE &F = 2t 228 sTE=2 (1-100 pg/mL)2ZE 24 AlZh S+ A
2| & harvest SIFCl. CHHA2 protease inhibitors (Sigma)S Z&Hsl= RIPA etsdo=z 2E|stn
bicinchoninic acid (BCA) &4 (Thermo Scientific)S AFEst0d XMEstst¥ct Maksh e



SDS-PAGE gel (10 %, Invitrogen)ollM &&|5t1 iBlot AIAE  (Thermo Scientific)2 Al235}0q
membrane2 2 FFICt. membrane2 Tween 200| &-R/E Tris-Buffered SalineZ 5% skin milkE Tt
=0 membraneS blockingst CHS primary antibody2t &7 4 CTOllAM overnight SIS CE O[0{A],
membraneS AM|& St horseradish peroxidase (HRP)-conjugated goat anti-rabbitO|Lt anti-mouse
antibodies (Pierce, Rockford, IL, USA)2t & diQF siQUCt MEF 242 Image 2ZEQ0| (NIH,
Bethesda, MD, USA)E At&5tod sl =A20] CHElA Of 2Y HEEQ| H|g2 AHLtsIQUCt
e. Prostaglandin E2 assay

ProstaglandinE2release2 Prostaglandin E2 Parameter Assay Kit (R&D systems, Minneapolis, MN,
USA)E At85to] M =iAlel Z2EEof w2t SHSIUCE AlZ= RAW 264.7 cell2 6 well platedi| A
24A|ZF vk = |LPS 3 pg/mlE XMelstl 2 =28 S22 X 2[5t 24A|2F St v A5t Ct. B 2F
= 2 wellel 4SHE 38 3[AM5t0d ALZSIRUCEH
o}, in vitro HMG-CO A reductase inhibition activity
> Al

EAHE &4 Ao 242 HMG-CoA reductase assay kit (Sigma, St. Louis, MO, USA)E AZ
5t01 jn vitrodl M FH™SIUCt 2 Al2= 10 pg/mldlA M8 8 EX-sIR 20, HMG-CoA reductaseo|

o|ai HMG-CoAZ} mevalonateZ &H2lE mf NADPHZI NADP+Z #atEl= HEE 340 nmolM 10272¢
E&Eo| Halz2 EMSIRUCE Pravastating positive control2 AFE35t0 A|Ze| K& M1l v WSHRA
=
Ht, IXEE RUsE2d S 0|88 EF X|& 3t
> AlE U
O AIBSE
(1) & & As : SD rat
(2) 352 & Moy
Mz . (F) MEL=Z dlo|2 @2|o}
T AT A MEEZ 105
(3) &= Al FH(MYH) 2 AESHR - 6578 (FA), 180~200 ¢
(4) sty s 7|24
UAF7io| A, 37|12 Fof i 13 eSS A BES MAl gl Al HA w572t BE Al A
2 E3s5to] Al MAlo| Mgt st =2 MUSIUS
(5) #=zl

A AEE olF ZAY 2 AISAEA E WM AEIIE EAYHE 0|5t

O stzd=#

(1) 25 Hel - 2% 22+27C, A4S 45+10%
(2) 8713 1 10~15 3|/A|2t

(3) =YAIZL & HetFT| @ HHE=Y 12 hr

(4) == : 150 ~ 205 Lux

(5) &2 : 50 dBO|3}
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(6) AbS &AL H ASEE

E2|FIEU0|E ASAAL (280 W X 420 L X 180 H (mm), Jeung-Do B&P), cage% 2~30|2[4

TEINE.
(7) A2 A S52 53
AlmE Aol S5 HE2 FFATVIE 0850 ofihAddE HME Z2FEYHO0IEM Z
(250 mL)oll €0 A& =0| stUZ
O Atz
(1) Lgtrof © EP e (Z=CHH 20% Of4f, =X 5% old, Z& 0.7% ol&h, ¢ 1% olst, =MF

(2) AR BF & SE4
W AYEE SEAME
M ¢ MLAMZFAEAL (HHFHA HEH T HatS 40-36)

O Triton WR-13392 RE8F 1X|gdZ SE29

A EE2 IA HAF(CON), Triton WR-13395 F0ist= SMi=F(NCON), atorvastating F0{5t12
Triton WR-13398 Fo0ist 1§52 o =2 (PCON), Red-BCQ (0.83 mg/kg body weight)& F0{5t1
Triton WR-1339& F0ist A&7 (RA),

_

3

!
it
bis]
M
lI-IIIJ

T Agnex (12.5 mg/kg body weight)& £0{35}1 Triton WR-1339&
F0ist MEF(AG), Red-BCQ (0.83 mg/kg body welght)QF Agnex (12.5 mg/kg body weight)& Z&H50q
S5t Triton WR-1339&8 F0{st M (RAG) & & 6 1522 7ot 2t D55 5 A ol x| 5493 2+
AE22 S 23 st oY 15 F045tUCE Triton WR-1339= 0.15% KCloll 3|AM5l0 AFSsSIR D, S0
2 300 mg/kgel EH2E SLF0H oiCt U= Y AHSE2 i 28 LS AlZto| 7T s
2~3oict ARS8, ST, MSS SYSIAUCH AY ZE 15A|2 Holl= AtRel 355 Sthst
AAHETE MM SHYEBA SHAZE AfF| 510 EF

o 4L

= & o .
2 43= SUACUC (Silla University, Animal Care and Use Committee)2| £2l(SUACUC-2018-003)=
gto} X|Zlof w2} 2|5k k.

T2 tAP|s "ot g9 X|E & WHsl 5 3 SWHS X
@& otAIH 0| E EziAofo|H 0| =(aspartate transaminase, AST), &zf-d E2i Aoto|l4 0| =(alanine
transaminase, ALT), 224& 2 5 Z(blood urea nitrogen; BUN), creatinine® OF&HA 2F(Z) (Seoul, Korea)
kitS At&sto] M Z=ALS| M m ol w2l ZYsIUCt €3 X2 & S S flofl StHEHWAM HE A=
HE2| 5 = (Vacuette® Tube, Greiner Bio-One GmbH, Austria)E 0| 23t0f /A2 £ -80Coll
tst @38 AFEsSI . TG= Cayman ChemicalAHANN Arbor, MI)OIAl M=sH 2A o w2t €8S
EMSIUCE TC, HDL-Z8AH E, LDL-Z&l|l AH E2 AbcamAHCambridge, MA, UK)OIAl XM&
ot EAMEo w2t EH S ALEstd EHESIQICE XE +FEWHEE 0|25t SWH S X5 A &SI

_‘

S

AL IXEE RUSSEY =F T gitst 2hd

=

st

o
N

s=dE B8 T 242 M E510] ZF R 5ol sl =st= PBS (phosphate buffer solution 0.05 M pH
7.4)8 910 7tg ddstel & AEMEE ALSSIUC HHEEAE MER LowryH2E 740 nmollM SEEE
EMoIF D, EFCHIXAIZ 2 bovine serum albumin (BSA)E AFE5HE CH Malone dealdehyde (MDA)E
Hakshy| @5t AN S AlE ool ZH2E 0.5 mIM triplicate2 2%/ F thiobarbituruce acid (TBA)H# S
2 7% SDS (sodium dodesyl sulfate)2 &3sliA|74 07[0fl 0.67% acetic acid 2&AI2%E 2 mIE #7540



95C water bathollM 5027+ 7F2Al1Z] & FA| 2HAIZ|12 butanol 5 mIE €10 &
H AsHS 'HTI s 535 nmollAl SEEE FHoIRUCE 1,1,4,4-tetra—ethoxypropane
Mg ZMsH & MDA S MESHFCH SOD M £™ 2 Fridovich# & B85l &

phosphate buffer 24 (100 mM K,HPO4, 100 mM KH,PO4, 200 mM KClI,

mM xanthine, 1% deoxycholate (DOC),

1.5 mM potassium cyanate (KCN),

2IAMEE| 150 X g, 1

AtEsSto] ZEAE

ZX35ICE Potassium
10 mM EDTA, pH 7.4)2} 1

0.2 mM cytochrome C&

E55t Fof| ZHF AU S HIISIF CH OlX|Z2 2 xanthine oxidase (XOD)E & 715101 550 nmel THZEHof| A
2EZF 2AEM S SXMSIICH CAT &M E£X 2 AebiHo2 =X35HYCE 0.05 M PBS (pH 7.0) 2=
1.9 miol| Zt7E st A2 0.1 mIE =St 07| H0, X 1 mIE H71sH F 240 nmollM 12 30=7t
g4 g8g 5yt
H4HLgaasMy
7l AEsE ¥ AlRANEl & 5ot oo ot s F4A
> AE
O ArMess
(1) & & A& : C57BL/6
2) &5 H YA
Y & . (F)MEL= Hio|2 F2|of
T 4 Fo| QA MR 105
(3) &= Al FH(MHY) ¢ ASHR : 6FH(7), 15-18 g
(4) ==t 2 7|2
AFZtol AN w377 Fof oY 13 LUHSA BES AMAlL gl Al A =5P7|2F BEAl AF
2 5M510] A" AAlof| MEtst LS S22 MEUSIAUS.
(5) =&z
F0{ Mol MBS £H5IT excel programe 0|&35t0o], 2t #7te| WD EFHAIL A S5HA =
5 22lEiS
(6) 7H=AlH
INM A2 o] F FAIY 2 AFAX H JHHAEIIE FAIHS 0|5t Ct
O stAxHA
(1) 25 B 25 22427C, MHESE 45+10%
(2) 87|31 1 10~15 3|/A|1ZH
(3) =HAIZE & HWetFET| » HASEY 12 hr
(4) == : 150 ~ 205 Lux
(5) &8 : 50 dBO|3}t
(6) AFS AXF 2 ASEE
EZ2|FIEH0|E ASAXH210 W X 270 L X 127 H (mm), Jeung—-Do B&P), cage™ 2~3012|# =
513 2.
(7) M2 ¥ 359 3=
AMEE gEHAo], S5 ZEQ FFMTRT|E 0850 o MAE MHFE E2|FIEUOIEM S
8(250 mL)ol 2ol Xtg =o| SIS
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O A=

(1) LuetAlo] @ EP HEf (=T 20% 0|4, =X|2 5% O|AF, Z+& 0.7% O| A},
2l 1% o|3l, =M% 7% Ol3l, =3[& 10% 0|4}

(2) Al2 HE 2 =X

H A AHEE SEAE A

SEAH - HMUAZFASIAL (CHEZAA| e T Of3tS 40-36)

658 15 g Lh2le| 84 OpA C57BL/6E FMELR HIO|2 HEZ[oHA 2, H=)dlM 22 Eot S AtSA
W AdesS=& 7AloIXoM 132l H37|2he HEl = 4F ._9| %;“HI F St Ethyl ether2 ZHE |
OlF A7l EHE Ss=2&8 M 27| E 0|835t0d 0tfA2| 5 722 €& MAHSIA L, m|F ol Hotle 2dnt

ojMet S HMZAHSH?| 250 M 2| (Niclean, lldong Pharmaceutical, Co., LTD, Seoul, Korea)& | Fof
TSl 3272 UK = MHZE 2ERSIQUCE 24A|7F T2H salines A7 F0iet M =T (CON), 5% min—
oxidilo| &FE HATFE Ml pancidilg F0ist ZFMA=Z(PCON), Red—BCQ(1.7 mg/kg body weight)S
A7 Eoist AEFE(RA), Agnex (25 mg/kg body weight) & AT F0{st A& (AG), Red—-BCQ2}F Agnex
2 4750 A (RAG)2E Z2lsto] 2t2te| 2+=2 i 13 452 A7 50 Sict 2t O

==
& 250i2|o] S =S AISSIUCH AY 2 16A12 Toll= AtRS 35

Ton
o
3 A

Zh = 50i2| 2 AEslend & JCh A™E = =
2 SCtoto] o] = CfAtol| ek o|X|X| LFE=F SIQUCH AHETE Al SUHEMUAA WBAZE M F st
g8 e Feloto] o] = MHMX|E SH™ol| ALZslQct EsH =X EMI HASSIYE EM S 2l 2 =21}
s IRE HEZ Aol ALZsIct 2& 2482 SUACUC (Silla University, Animal

—

o £2l(SUACUC-2018-012)2 ol TSI CE FotM wzgnt Hrits A
A= 1, 2, 3, 4= P01| Ho| A2t efE =elsty| 25H0{ FHHA ethyl ether2 OHFAIZ] = ALRIES
StRict "ol X2t dejE Setdq oz Eotsto] Heatst| fof 24 ZE 2 B Wsiict Setez E
ZUE cian €2 7IE2E HaetsiRleh (25, 45X, 80-100% (58),

O

20-39% (2&), 0-19% (1&). 1052 "IXtof| 2o|af &HItstod 7| St

60-70% (48), 40-59% (3™),

1, 2 9I7Ixt=Ee| g5E 2Hitstod

Dv

>
o
ot
HU
2

Aol perfusiondl| 2|st0{ EH S XM 7S mouse
= AR E S %5101 10% formaldehyde (pH 7.4 2lAte F%%O—‘" o=z gdl) 3N
2

S oHof
80%, 90%, 100% (v/v) ethanololl A =X}H o2 2tz EFpA|ZACt EFpAlZl =X2 xylene

o

ﬂll
°
00
ofr
2
(@)]
T
3
1o
P
il
124}

2 HZl Cl2 paraffin@ & Zol 3t microtome

o
ylin—eosin (HRE)2S 2 YA S Tof S¢s5t0] &=tsn|d oz =& g ZHESIQUCE

S=AE B2 F 22 M Esto] 2+ 2H 9| 5uljof sl Est= PBS (phosphate buffer solution 0.05 M pH
€ Y1 22 AA5s T AYEMER ALSSIEC cHER M2 owry#H [19]22 740 nmollA] S &=

Al
CHHAIA| 2 2 bovine serum albumin (BSA)E A3 CH Malone dealdehyde (MDA)

ZIoHS Alg 2ol 2+2E 0.5 mI¥ triplicate2 &3St S| thiobarbituruce acid (TBA)H
Z 7% SDS (sodium dodesyl sulfate)2 Z3dllA|74 037|0ll 0.67% acetic acid 2&A2%Z2 2 mIE A5t
0{ 95C water bathollA] 5027t 7t2A1ZI = SA| S'4AIZ| 1L butanol 5 mIE 21 |4=2| 150 X g, 10:2)
F ASHE AMF S 535 nmollA EHEE SHSIYCE 1,1,4,4-tetra—ethoxypropanes AtE5t0{ E&FAH

I oo oo N
10 g gy =

ri"



ZFME ZMTH = MDA @2 MFsSIct SOD M EXM2 FridovichEH S Hastol SXM5HACH3].
Potassium phosphate buffer (100 mM K:HPO,4, 100 mM KHsPO4, 200 mM KCI, 10 mM EDTA, pH
7.4)2 1 mM xanthine, 1% deoxycholate (DOC), 1.5 mM potassium cyanate (KCN), 0.2 mM cytochrome
£ Zgst ol 232U S HMItstct obX|2t2 2 xanthine oxidase (XOD)E &715t01 550 nme| miZtof|
HolUCt CAT &M EF2 AebiH22 ZHSIRICH1]. 0.05 M PBS (pH 7.0) &+&5
m Ct. 070l H0, U 1 mIE &7I8E F 240 nmolAM 12 30=7t

Mouse Z|F Z=Zo|A CHHHA S FZE5H7| fIs E2 MASL L& =22 X712 PBSE MASH &, PI
cocktail (Cat No. P8340, Lot No. 037M4055V, Sigma Co., St. Loui, MO, USA)0| &&= RIPA buffer
(Cat No. R2002, Lot No. RO219R29S, H}O|2AM| &, M&, $H=) 300 pl/100 mg tissue & &7tsto{ #& =tst
Sk o] BCA protein assay kit (Cat No. 23227, Lot No. RG235629, Thermo Fisher Scientific, Waltham,
MA, USA)E o|&sto] Zt MEo| chezl s MFFSIUCEH Western blot2 =& st7| 2lsl|, &5t el 2 o}
loading buffer& &7tst0{ S T2l CHHlAZ FFSt= AIRE &FH|SI0] Western blot& AAISHACE.
15%(w/v) SDS-PAGE gel& THE =, well & 52| sample2 249 ¥ nitrocellulose membraneoi| blotting
StCE. Ol F skim—-milk2t BSAE ALE30] membraneg blockingst &, TBS-TE 0| &30 membranes
MAStACEH MA = 1A &xl= TGF-B1 (Cat No. ab92486, Lot No. GR3237963-7, Abcam, Cambridge,
MA, USA) 1:500, IGF-1 (Cat No. ab9572, Lot No. GR21525-66, Abcam, Cambridge, MA, USA)
1:1,000, B—actin (Cat No. #8457s, Lot No. 6, Cell Signaling Technology, Beverly, MA, USA) 1:1,0002]
SE 2 X2|5t0] 4ColAM 15412 St B3 St Chg & TBS-TE 0/&35t04 membrane2 MAsH =
2X} &HA| (#7074, Lot No. 28, Cell Signaling Technology, Beverly, MA, USA)E TGF-B1 membrane, IGF-1
membrane % B-actin membraneol ZtZ+ 1:6,000, 1:4,000 & 1:20,0002] s =2 902& 2 BHSA|FCL.
TBS-TE 0|&38t0 Z+Zt2e| membranes MZE$SH ¥ Super Signal West Pico (Cat No. 34577, Lot No.
TA262523, Thermo Fisher Scientific, Waltham, MA, USA), Super Signal West Femto (Cat No. 34095,
Lot No. QL227785B, Thermo Fisher Scientific, Waltham, MA, USA)E 0| &35}0{ A bandE &HelsiA

Ct. ArE= band?l intensity= Alpha Ease FC software (Alpha Innotech, San Leandro, CA)E 0|-&35}04
M 2kst st

0}, 5-a Reductase2| H&f
> Al & g4

2EOooHd

[k

-

HEZE T EDTA tubedl 22 EHg HAE2|(1,348 xg, 4C, 102)5t01 plasmas 22|58t = 2AM &g
|St A|2 2 AFZ23SIRCEH 5-a reductase?| £H -2 steroid 5-a reductases M &5H7| €8t Enzyme Linked
Immunosorbent Assay Kit (Mybiosource, San Diego, USA, cat. no. MBS2021309)& 0| &35t04 X Z=A}Q|
ol moll w2l £85I Ct

o
rol

F. T8 =X = Alkaline phosphatase(ALP)2} y—glutamyl transpeptidase (y—-GT) &AM £H
ASZz T MESH D2x2o O A2 4tfol|l s Est= PBSE HIIsI] =& A&7 |2 o st cl.
O = AAE2/(3000 rpm, 4C, 102)5t0{ ASHZ A Fs Aol ALSSIF L. Alkaline phosphatase col-
orimetric assay kit (Genetex: GTX85593)& 0|235t0 ALP &M & EH3SI¥ 11, gamma glutamyl transferase
activity colorimetric assay kit (biovision: K784-100)& 0| 25}0{ y-GT &AM & EXHSIFCE 25 XM Z=ALQ|

_C/J
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[ EN=Ee7) 257 2289 — 3% — O - 55 — 3%

PERERZEE oo sovr
E [(2) RRS(HVE): RN AZPY - 3T - 4R — 55 - LE(E|
Investigator's brochure 3

o

8) ~ 0} — 5% — HE —~ Rec-BCQ powder
&) EE Agrex praclrfed-H0Q powder= 112 — B RIEEA | agaz 3 sveme mwe wuske ¥ anmsaE

& WA P, aPTT, 25 NEEE, pldelet agaregation = 2
eSOt T R TR ST AT TR ET Qi ein gl
g 28
e f(”/w)““‘;“';;‘ Sl | maM gaEE % cenaIs S0, & 270AE g
&(m o
> =YD F2 BUESM 15 0B gos #3
P- 7= % la) 281 2(makal 10 031 3;‘ a»;m £ BREEM 15 02 12 GHESS 3
REEE] 5 3 E8&(maka) 10 015 mE e
[6) &% 2lmalka) = 10 013 la ERARY FRs = s
1 uzaz sy (R
= 3 ZM 15 glday
x 8 & 2] Docursin: TN NEEIDIZE 221 HPLC, 329 rm) long (297 %20 28 8B 15 ol
A B - Quercetin: SLINBYA(IT B4 E2: HPLC, 370 nm) R TD) NEEn L
PEEEPS
uge azs n_— s 2 of
-2 Eel a2 NE 3 CERE] i 0 B oo scats tom- 9 s v x|
enazs |20 : yua w2z A8 O Il < <1241 -
53 29 fusae> n
b, sza -3u NE o us
22/ : 8 BE 93 T Tewa [uoizsn s 2
=2
o gz | 208 3% LB WY 728 5 s=ae o sansll m)lq: AT ""-Uﬂ‘f“wugm
" s zane  gan ¥n8 2 i ) A

HEE NN YUY AY UE

2 719, 7HEBRl, Jh 2ol oY U AR Sl Het AE ] ool 212 2

BoT e

15000 S0 Goten, BWESE oY

dxdte AN
SOz ¥ © WO 28 ol NBUA B EEE]
EEECER 8 BE0 INE RAS0T LAWY
. M9l BRUD g OUY OUED TR 2N 39 REES Y
TJ0I YOD WO ES YTH FEHL]
R TR ol

21018
U]

O 9= &4, 32 7210 Y=0IH NBEI

& BEHAngeiica gigas Naka)2! BL). o

oo tfs o 3

o922 -
A

57 ees

W+ Yo

losa foasa |-

ozas

a

nazE O 872 %UTEOTE UI2 ¥3 0D TIIE, HEIS. IS

w3HON. 3% HAEY B

<EME B0 BE >

fois) B2 e |
leos T ot DaEYIE, U NSTB 52, U5 U VEEBIH HEK G8 & Bh=g #99 it )
zar < o [ (! e &% Angelica gigas Nakal _ Allum cepa L

0 GEeT FICAL. EB A= BE He BT U0 B ¢
TUFDE YK, FEME B L0 230 Uk 20T ¥ oz ésj?;niﬂa %, Onion hitp://www. oo
PR 20, 048 &5 URNSRHAE ZHY w2 €0 Fl dsaelykorea

=naEs a4z EE
F20 saEe GLUE ASH0 B waen meen
AT

AgRs wEwER), Y

2 en

O IHAlium copa L) 43T 720
KE KR0S 20 WA S5

22 W@ AR
O BE0G NDRO T BT WE SEE EAD U= NDINS FUE
o DY FAJ FRUONY DY, DEAAHELS, Yud, A3
T, 83U4 U RENY 20, NTHE #§5D 50 B0 53 U
20174 FLALYSYIMN NS0 B ISALAHERS, TRY, Yhy
8 pyIso KUE0 ASROE JIHSHA Ak ASE LE 0. 0
e paREY 52l SANOE N9 FE BOTHGD LDAYN

79 g
HER BIE E
DIgal
#pEY 2%, 88, 0
R L
AT NOIZZLE (rchoalin)0] @

CE g T

4H UM 2HE SI% BHRB0 ¥y BEE 053 0 FuH
LO0AE ZROL ¥Y BH AN SEOI WHBX YN, 0 A
RO OEE BNED WAN I SE0| BEHT Boi MY
B FWO| YUSCH B U= colagendl L BHW BASY @AY




0l §%, 3. BESIT ¥ BUNE SENG0 I8 BN ¥4 24, 202 ASHE [FaBzs
S0 08 ZHE NEAT CounarnS9 FEIM, (AN 52 & 24.1. U NSUY B o ﬂ(gm}:“e suz
BABNE NS GES HYGD YeO OIS AWE= e w38 WES — b 1o ana|_
T A2I0 5 BNEE HND w0, 4z l e (EEREE)
EIAE CHDO FoE HWLOBS SR} I, YE S0 L T —
W, %2 % H4ES decursin. decusinol, modakenin. a-pinens. ome a0 m"“—:ggé 19 "—351 Faas
imonene 50| REN UG, BEAY A2AZTE YW 21, WY AR 2B L e L S e eavan fem = 4 9
S HYTEIES. 4F. VB, HET OIS0 AI0 YSH. YRS 018 sl = e 500 g x|- aniga: 18 191, 19 23
4899 WUs= (ne=2i 08 | BEm seAsaze. %zy!z
EUIISE SUNZ BED N HIED EE TN ST} UCH € #F REORIE FoE oo mao| EAE * BE AupnsEs B [ oX sgsere.
a0 | 1o - - y
THE BI04 YO WY L2 EAFOD LHYN, FENH U W 1 o |-asme g -, 1013 g L3 Egrs oz w T
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5 SSTEEH 25m0I5
L il
 Dietary AL Tesyie: Vegataran
Ingredients: Allergy Advice: Far| 2(10,000 rpm. 15 ming) ® ASUE Ao
KTC Fried aliergens  sse  highighted|
O, 01 || g locs e, P a1 #ns Fod-GIBSIRAA(114) 28 % TLWY (S5T. 150 rom.
S o1 o 45 087, 520 e 20004 202 B
a4 g ot
B Qnians, Vegetabiel IAE BAFA(10,000 rpm. 15 mins) 2 FUE >
O (cancla And Pain. Wheat
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HsaE 4BE OB VBMENE man &) (@UE
A% a%)ad)
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- g #H22(10000 om. 15 mins) % HHE 24
ot Poshoc Bona 257 B S FH000 B 2 03 7 24
Protarin 80 | molStandardied exvracts o
capeulos | Angelca glaas toat. Phiomis Bxa3e0 E0013 A BUIE 0%, T sox 201, wBY
umbiosa rect.  Cynanchun A Sl ay/ne
witoral root) (BEN EEE A B
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1 5.1. JIs8E(EE NBELE) 7
41 AER BRI UE + U G4, BE § ~ ,, = © Decursin, Quercetin
O 44 001 014} 2D DRS WO Uk B4 Y 0
52 JsUE(NBYE) NEYY &
Decursin Jercatin
42 s88(EE NBYE) 4 2 ey m{ )
oo S No. 5928-25-6 117-38-5 il
O Decirsin, Quarcatin i — e T
bl 1HiOr o TR aaTeE
O BN S0i% F0iE(coumarin) RENE & HES 28 2% R0 - ESNNSE [WALNRA AR SRR
. - 328,38 gfmal 302.2357 g/mal TINNEEE W nEww oEs (=anaw v A 6z
[0 A AR SEE FE AOT VAN YO T8 BHUS FF 0 EEES
SN decursihol angelsels MRNYHES YOIk ACT WIED Yed.
2D pes Sa 2EEEY B2 BB 549 BHE SIAGD 00 02 1) Dissolve  sure- dacursin wih athanel to make standard salutons havieg the
S22 OAOIE BOBD. BHAS In vio®A EEE LIEKD polsn fallowing concentratins
Kinass 081 FHE STABIe BB0) YB0 HGEL. TB YT BT Y 912 0.01 ma/L 0.025 mfiL, and Q.05 me/imL.
of DIMES! MBS THE, el SHAEY NKMES) HSE SEABIE 22 2) Pl the decursin sandard solutions using 2 syrige tter (0.45 mm).
2 2N U0 S BBINS uEE XS0 ADSK 3, Buu DY AF 3) Andyza the dacii standard solutions using HPLC Under the lelowing
S0 SO0, 0] ST D187l ¥ EFHETOSZ O Bs § canions.
=03 Utk - Column G, column (6 mn. 45 * 250 mm)
O 9112 quarcatin. querclin. rutin B9 flavorld EH01 B30 DYe - Buant : 70% acatonivls eontaning 0.1% formie acle
2% NSHE NNE X2E LUK AL S0 YWY FE flavonold - Cotactor * UY datection a1 328 in
HED auercelin® WSS BAN -OHIY BAS 29 3N0IZ 015 - Flow rate © 1 mL/nin
.49 BASNN carboryl, J2ID ATEIH BIHN ZEEH0 A - liacton \oluma 10 1L
COHIIN Stk BUE BUE = FIE T YUY FLELY 88 ~ Column oven temgerature : 30°C
HES AWEHU FHBE 52O UPUHO. T8 colaged] 2Y = - Gradent mode © Jsocatic eution
AT Y2BS FHE AWAN AT NEEIE WK, B2 22 0 - raysis tie 10 min

lipoproteinTh B-iipoprotein cholesterol®l HBE FAXOE Mol &
SNE BEE REINIE E1D) Ye 202 AN YD

4) Draw a callbration curve of dscursin and deteimine the parametars of 'a” and
0 by a linear regrassion

Peas e Concantraton (ma/nt) + b

1) Dissolve 0." g of AGNEX EX™ In 10 mL of ahancl tharcughy (Solution A)

L Olule. Solll 20 Unss b aibiol o Dt (bal CoOcnialan o1 0.0

- 13- s -5



TG omon B
3) Filter ‘Solution B' using a syringe filtet (0.45 mm).
4) Analyze ‘Solution &' using HPLC under the following conditions..
- Column © €5 colimn {5 mm, 4.8 250 mm)
- Eluent | 70% acetoniirhe containing 0.1% formie acid

- Detactor * UV dstectlon at 329 nm

ow rate < 1 mU/min
- ijection volume : 10 mL
- Column oven temoaratus ¢ 30°C
- Gradient moda - lsocralle slution
- Analysis time < 10 min
5) Add paak areas of decursin [PAc) and decursinol angslate (PAc) together (Fig
.
Phoca = PAo + PAo,
6) Calculate a total concentration (C8u. ma/mL] of decursin and decursinal

angelate In "Soluion 8" Using PAc.cs from a decursin callbration cuve (refer to

Tachnical Nate #101). (Note: the concanration af decursinal angelats Is
togarded s that of decursin because a callrallon curve of decursinol angelala
s amost similas 10 decursin)

7) Calculate a content (Co-ce, ma/a of sxiract) of decursin and dacursingl angslate

In AGNEX EX* using the feliowing sauation.

o (mglg of axtrach) = C:

(mgfmL) - 200 * 10 * 10
8) Cos of AGNEX EX™ shauld ba more than 700 mal of sxiract whan produced
oropstly.

Conn (malg of extiact) * 700

T B Ve spectum of decum

™
1) Dissohe 1 g of AGNEX120™ granies In 16 mL of ethanol thoraughly.
2) Take 2 supematant (Solution A} afiar a cantifugation of the salution (10,000
o, 10 min).
) Dlute 'Solution A' 200 times with sthanol (Solutian 6).
4) Fiar “Soiution B using 2 syrings fler (6.45 mm,
5) Analyze ‘Solutlan B' using HPLC usder the foliowing conditions.
- Calumn : Cie column (5 mm, 4.6 ° 250 men)
- Eluant : 70% acatoniti containing 0.1% formic aeid
- Detactor * UV datection at 328 nm
- Flow rate * | mUmin
= Infection volurme 10 mL
- Column oven temperature : 30°C
- Gradient moda * Isacratic slullon
- Anaiysis time © 10 min
§) Add poak aroas of decursin (PAs) and docursinol angslate (PA) togather (Fig
.
Phoon = Pho + Phon
7) Caleulsta a tolal concantration (CBp.cs. ma/iL) of decursin and decursinol
angelate in “Solution B' using PAo-s fiom a decursin calloration cuive (refer 1o
Technical Note #101). (tote: the concontration of docursinl angelate is
tugardad a5 hat of decursin because & callration curve of dscursinol angelats

s almost similar 10 decursin)

8) Calcuiato a contont (Coues, ma/g of granuie) of decursin and decursinol angslate

In AGNEX120™ using the following eauation.

Cousn (m/a of orantle) = CBs.cu (ma/mL) * 200 ° 10
) Cooa of AGNEX120™ shoud be more than 84 mg/g of granuis when praduced
oeoperly
Couce (0l of orapuie) > 8
Fig. 1 HPLC anaivsie of AGNEX.
-
e
TETT

2 B & (Kaomoferol

!
5% ¢ GoHinOe. B © 286.24, CAS No. : 520-18-3

e

318 014 R U B (somamnetin]
BI85 Coobo0r. #TIE ¢ S16.26. CAS No: © 480-19-0

32 gone
32.1 WEENe, L guk)
32.2 81t Phosshoric acid)
32.3 SRA(Distlled wate)
2.4 st tHyarochiorc acid)
325 MR (Enanc)

IR

41 nugme TR

ERRREELICES e = 50 2 20 5 B vv/vI200 L N
MLE WE R SR+ 0 nLE W1, THAEN B 16 0lE

42 BEgYs =0

42,0 WEHE 043E 100 mgE FUAA FEAC 100 nL TUEALIN H F
MEEE 2180 BENCASAE D145E(mg) x 0238 = Ousccstialmg).

422 BHE 100 Mg BUSN VIBHY 100 mL TOSAAIN WY T WEE T

st sw

423 OI4BUIR 25
o0l FBUC,

424 MY HERWE NEET HFSTE UGN B

40 Eciv ERIMHE. NEME, 0L BUE) NEEX NE

A3 AIZ © 300 ngE RSO NLEHE MRIAAIY) HH 2 10 | Buse

YN FEEK 100 nL SHEAA200 He T NESS

oz NERD

432900 $BHUM 1N 59 JEEHT)
233 ®Y SUE 50wl TMEAAI0 K2 ¥ WEEE BN D30
434 WY NHS®E 0.45 un EOAS BE T MUK AEENSE B0

5 %4 2 ARG
51 1
B 1. DaunSE0EIEn Z0m
E£)
F08 20 uC
28 Uz a70 om
HyEs BT
i 01% RIE BER OHEUSE 0.1% 2
% =40 80
2% 10 miE
52 Me

521 Quorcotin BEE HUHE
=24el §a2m WEH (avonol glycosides) B (mo/o) <(Ax BxC x D) /E

A ABSRES A3Y BATSWENL BEma/mL)

B AEE® SEm)

cimawa

D m8 W (ksemplerol= 2,588, quarcetin = 2504, lsorhamnstin = 2.437)
£ M2

S

6.3. RUBIA(S24, TREY, 014& S)2 ABYY

1) iz
W10, YHAEY 6. RHLISAYE 3) FTITAE (1) 012 @ FWOE
Bl T2 NS

2) 8. =S
W0 YHANER 6. FHEITAEY 1) AESAY TN 2) 5 (1)
TBBBIEW Ti (2) ICPBON D2t AL

BE
TWI0. YHNHE 6. RHLSISNBE 3) IHTAFY (5 42 Tawl G2t
NZE

4 nzaET
HANSHE BW YUAHEY DHSAEE S UIIT ABYO 02
NS

7. QrEYo) B RkE

IAR-L -1
023 309 A6} 8B ¥ 24 Y HBHBT 20

72 JisHE W BEREAA HRE(FRS-NY §) 06 P4 32

O ENE ‘A= 4B WS NS NS(UEIHO BLAET 48 8
WEK 4EZ B5), ABNNE DB ZATD HIH'E BRI U
BHE HDE 485 RIS NS AS(HEIEN YNE 48 23
201 42T ¥3), ABRUE DB ZMID ‘YIS SMA0H AT
= BUD BFNA %S Y MEOS DU 0280
2ON, B HEQ OZ REA0 HHID AT,

7.3 4 B L

* NYEEO N HaY
-2 gNE15g/Y

O RWES EEH = ABEIN, O EHE 4E WUSIH. NE 2
T4 ABU MBE 4 A& B2Y SSH BMABTS: FU(IH),
) H0 USH, MBEME 8 ZMTD 2YA= NS Y5y HoZ
S0 ULk

O BNEY HYN'E THE3W, 0 SN 43 FWE(INEY: 22
M.CME 2T 4 NE0 NST 4 U= WS SE0 SHASTI %
TN, HIEEIL L. NLE0 S0, NEIUE 0B TMTD T
gl SWE0 YT,

L2 =K 800 mg. D54
SATAFZESN 800 mg, BEAT
2 gunl 522 F » 98. 9 223
Ns® BHl £SE & 4 US. @ YYoAT:

800 ma, I 4
H 800 mg. 754

in-

<@ i

Fig. 1. HPLG analysis of AGNEX

I 8] Mass seoctum of decursin

O Quercetin

TonEEs  [e4 Aen S0Ead AEIEAE NEE

[ ninsse | umss ags Eanne e ae ox
RIEEER
e

21 wew B % 408

10,1 SmERIAS(10 mL 50 ml)

11,2 HANE00 ml)

113 4zgEAa

114 BHE 2u8 duT

115 68 BeAY BH ¥ 0A3Y Wodw ge

116 HRIR0ETA0E S

117 48 Z{uater bath)

22 gazy

221 IEHAIZOETAL

222 NUPAIIE FEIW D) T= ZECOIDSCHD 28TPhotodiode
Array Datector)

22,3 Gaposoak Gis UGIZ0 ZR(EES 46 . 201 20 . STRRE 5 1l = 017 S8

23 memye 2
DIBHSSA 0.1% GUE BFY GASUSED 01% UEEAE 40 6022
20 T 1.0 MLk 8AEOSN 2ED IDIE 9EF NI,

& 01-22(Quercotn dhyarate)

CuH,0:2H.0. ENE : JI2T, CAS Mo, © BIS1-25-3

6. RolSTOl et 7 U AlgYno] T AE

6.1. RUBA RAUK(L, IS8, Y1, BL2)Y AA X 2
O MBYUBOTH TN R2019-802 AVIISME JIsE B2 UL IE

7% UEN B A M4E(MSNEY S ¥ 22) N6S RiEI
0 Cist 73 2 AEWEOl 28 R F ). FUE Tx WERFoR
U8 RHEFY 2F E= W7 HSHE UD YHYE HEY & AT
5 RUSY AAS HIE0L U RHSIA ABYEE A4
B9 01F ¥ R, . (489 0IE ¥ 77, TEME9 NINE Y
HERE, "MEYNEY JE ¥ 77 IMNBAIALE (Codex
Alimentarius Commission. CAC) 778, ADAC 9 BOI 2t JR2ANA
BUE YU NS00 BO. R, BE W0 BIAU | B30
1 pEEE 3P AHT MAGE ABYUE ABE 4 UL 0 29
0= WAIR NBUEY ESYE RO0H B0 O 438 RHE3Y 7
AT NEEEY BYEAS HESI G0 ABAGBINHIO U T
£ UBE 2 AR NBEDY BSNEE BSO0O0} S0 O
o, (MBS JIE ¥ P, U 599 DRHBASO0 Y= FF0I

GUNEE AN O 7B UM DY BESY NS W
Of, g FROE 57X S(WERY, OWSY, @SR, BHC, DO)K O
50l NBEUY BAUEE WSHOIO01 B0.CK D2l WEVEE w8l

FCH
3 72 UABRER B NBHIN U FUNE
Agys e OIE W AR
EED FLERE]
et Tt
Ty EY |
. .
3% [TES 10
saus N i it
= T
~ EEF EE)
nag I+ (ctulg) k2
IS : :
i —re z
= ol SESAUE ELES =
7o [EEEeE et -
. - -
e

FPUNTEAOEH 150 mL, Mk ¥E DULANE N&o SS2 =
* U=)

) HERE 2 RANSE UES HLLAE L UHESAENAM PT.
aPTT. B TZEGE, platelet agoregation 5 2 & 32 YES0 7
EEEEREEE T

O MM EHIY ¢ SYUIIIE SO2, £ AFGNE LA Zo
F= EUETH 1508 12 GHBOE EEHIL BT
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To. MAE, MA A FOUNT U 1 4 B X2

8.1, §NB &3 2 "=
O RHEY Y = MEDE, O SHY LB AWEEH, NE I
4 BN ABZ 4 Us FEO NN SWASFH: FAX(DA),
2) S0 ASH, MEIUE 08 AMBD BYAE= ME IS8 AL
EMS0 ALt
O RBHEY HYWE "MBEIE, N SHE 48 BAS(ANEY: YIE
M,CME SE Y NB ASE 4 U BE9 SN0 SHABEH:
2IE, HIESTL, 4. WAVEHN U20, NSRS 08 FYEDZ 2=

48 OtsE A2 SWEHO UL
D RABED N9HO JISEESOIERAYI2E SHE0 UCHD 2ad
HY BYATSEUEA 800 mg, JlSY: B AN E5= = 4 U

8. @ YN M 800 ma.
800 mg, NiS&: NS A0 352 F 4 US. @
M 800 mg. 28 DAEY BEN =52 2
BESLDFENCZTH 150 mL, IS4 US SUAHE WK
& uB)

O HYNE R RMAST IBE HIQNE U URIBNEBUA PT.
aPTT, @3 NESL, platelet aggregation § ¥ 4 2 NES0 &
YFHoE NEACEE,

O M2tH 838 9 JHAIIRE EUZ. 2 ¢ 0AME 299 290
TZ EUESEMN 1502 12 UHE2E HFHIN S0

9.2. A HNY
O 397 =20 =3 BUEEN 150/%

8.3. 8 Al FoNg &
0 SEE ¥R8 asLo

“27-

e
[erewn Twmam-mman
e | e {men Taweam ] % Jeee :i
TR A R e

2253 1 oo 1 |
borpean
EC T T
S| s o] o
B e ome |
| s o v e s S8 o |

anaze

I

ot R A e e
e

=g e s e
& Ea: san

i o 2
e
S o

S0 5% e e S
Fhbgdiameaipiey

i
Bl Y e RS2 T AR BRAS A

U2 ARSI

_30_



e E AR M=EAMHAZF Yo

FAIEE 70

e}l

ol
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BCQ Bmg/g)
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Starch
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Mannitol
Lysine

Ct. Red-BCQ powder=
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C. RaMdE 2244 validation
» Agnex
Calibration Curve of Decursin

1) Dissolve a pure decursin with ethanol to make standard solutions having the
concentrations.
0.01 mg/mL, 0.025 mg/mL, and 0.05 mg/mL
2) Filter the decursin standard solutions using a syringe filter (0.45 mm).
3) Analyze the decursin standard solutions using HPLC under the following conditions.
- Column : C18 column (5 mm, 4.6 ~ 250 mm)

following
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Eluent : 70% acetonitrile containing 0.1% formic acid
Detector : UV detection at 329 nm
Flow rate : 1 mL/min — Injection volume : 10 mL

— Column oven temperature : 30°C

Gradient mode : Isocratic elution — Analysis time : 10 min

4) Draw a calibration curve of decursin and determine the parameters of ‘a’ and ‘b’ by a linear

regression.
Peak area = a ~ Concentration (mg/mL) + b

Validation procedure of AGNEX EX™

1) Dissolve 0.1 g of AGNEX EXTM in 10 mL of ethanol thoroughly (Solution A).
2) Dilute 'Solution A' 200 times with ethanol to make a final concentration of 0.05 mg/mL

(Solution B).
3) Filter ‘Solution B’ using a syringe filter (0.45 mm).

4) Analyze 'Solution B' using HPLC under the following conditions.

Column : C18 column (5 mm, 4.6 ~ 250 mm)

Eluent : 70% acetonitrile containing 0.1% formic acid
Detector : UV detection at 329 nm
— Flow rate : 1 mL/min — Injection volume : 10 mL

Column oven temperature : 30°C

Gradient mode : Isocratic elution — Analysis time : 10 min

5) Add peak areas of decursin (PAD) and decursinol angelate (PADA) together (Fig. 7).

PAD+DA = PAD + PADA

6) Calculate a total concentration (CBD+DA, mg/mL) of decursin and decursinol

angelate in

‘Solution B’ using PAD+DA from a decursin calibration curve (refer to Technical Note #101).

(Note: the concentration of decursinol angelate is regarded as that of decursin because a

calibration curve of decursinol angelate is almost similar to decursin)

7) Calculate a content (CD+DA, mg/g of extract) of decursin and decursinol angelate

in AGNEX EXTM using the following equation.

CD+DA (mg/g of extract) = CBD+DA (mg/mL) ~ 200 ~ 10 ~ 10
8) CD+DA of AGNEX EXTM should be more than 700 mg/g of extract when produced

properly.
CD+DA (mg/g of extract) = 700

(A) i@

43134

Fig. 7. HPLC analysis of AGNEX.

— Dacursnol angalale
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(A) Chromatogram; (B) Mass spectrum of decursin.

Validation procedure of AGNEX120™
1) Dissolve 1 g of AGNEX120™ granules in 10 mL of ethanol thoroughly.

2) Take a supernatant (Solution A) after a centrifugation of the solution (10,000
rom, 10 min).

3) Dilute 'Solution A' 200 times with ethanol (Solution B).

4) Filter ‘Solution B’ using a syringe filter (0.45 mm).

5) Analyze 'Solution B' using HPLC under the following conditions.

- Column : C18 column (5 mm, 4.6 ~ 250 mm)

Eluent : 70% acetonitrile containing 0.1% formic acid
Detector : UV detection at 329 nm
Flow rate : 1 mL/min — Injection volume : 10 mL

— Column oven temperature : 30°C
— Gradient mode : Isocratic elution
— Analysis time @ 10 min
6) Add peak areas of decursin (PAD) and decursinol angelate (PADA) together (Fig. 8).
PAD+DA = PAD + PADA
7) Calculate a total concentration (CBD+DA, mg/mL) of decursin and decursinol angelate in
‘Solution B’ using PAD+DA from a decursin calibration curve (refer to Technical Note #101).
(Note: the concentration of decursinol angelate is regarded as that of decursin because a
calibration curve of decursinol angelate is almost similar to decursin)
8) Calculate a content (CD+DA, mg/g of granule) of decursin and decursinol angelate in
AGNEX120™ using the following equation.
CD+DA (mg/g of granule) = CBD+DA (mg/mL) ~ 200 ~ 10
9) CD+DA of AGNEX120TM should be more than 84 mg/g of granule when produced properly.
CD+DA (mg/g of granule) ® 84

Uecursin —

— Dacurannl angalata

Fig. 8. HPLC analysis of AGNEX.
(A) Chromatogram; (B) Mass spectrum of decursin.

» Red-BCQ (Quercetin)
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A2 Xeesaur HAEJ|(UV Detector) EE= EECIO|2E0E 0] ZE7|(Photodiode
Array Detector)
1.1.3 Capcellpak C18 UG120 HH(CHX|E 4.6 mm, ZO0| 250 mm, SXAXIT| 5 ym) EE o|e
=N

st A
1.3 EA |9 FH|
O|SMCZAM 0.1% Qo2 Fe ofMELEZD 0.1% AMEBHZ 40 : 6022 =gslod & 1.0
mLA Z2E22AM LI 77|18 ord st AlZIct
2. BF =7 9 dukA|ef
2.1 B4
2.1.1 H2ME o|42t=(Quercetin dihydrate)

1
= AHA 0 C15H1007-2H20, =X+ @ 338.27, CAS No. @ 6151-25-3
OH 0

21,0

2.1.2 A E(Kaempferol)

=AHA 0 C15H1006, &AHE @ 286.24, CAS No. : 520-18-3
OH 0

OH

HO 0

OH

T

2.1.3 o|22H El(Isorhamnetin)
22X C16H1207, 2X12F : 316.26, CAS No. : 480-19-3
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OH 0

OH

HO O

OH

OCH,

2.2.1 M Et=(Methanol, HPLC grade)
2l AH(Phosphoric acid)

2.2.3 3F=(Distilled water)
& &HHydrochloric acid)

2.2.5 of| Et=(Ethanol)

MEMN(OIELS 1 2 @ F4& =50 : 20 : 8, v/v/v)200 mL HAAMEBIHo| of Et2 100 mLE €&
B

3, EAAYA A 16 mLE Yec)

1 H2ME o|F3t= 100 mgs HLUsHA &5t 100 mL FrE2tA30 F & & HEESS 7t
sto] HEstcHIH =2 MEN ol3EE(mg) X 302/338 = Quercetin(mg).
3.2.2 ZHE 100 mge HUSIH Z&5t0{ 100 mL F x| Z2tAFol| F et = OEHS 7510 M 2Fict
3.2.3 O|AZH|El 25 mg2 M5 Z2F50{ 100 mL FulZ2tA 3o Fet £ HEZS 715t HE
(o]

|

Stch 4.2.4 2o EZUS HESZE MY SEE 5|M5l0] EEEUSZE ALESHCt

3.3 E2tE & s ZA((

3.3.1 A|E 2 300 m

3.3.2 90C F24tol|A

3.3.3 ?l9] WS 5

3.3.4 2ol AHE

4. 26 A

4.1 717|124
Table 2. D&EMH I 20tE T T =74(0f])

gs XA
F=Qlet 20 pL
2A2=D| OH&E 370 nm
HE=2T 35T
—_ 0.1% CIAIS 98 OIHMELIER : 0.1% QA
=< K4 = 40 : 60
S& 1.0 mL/2

4.2 H it
4.2.1 Quercetin S22 A AtStC,
ztzto| Z2l2 = HiE A (flavonol glycosides) 2F (mg/g) =(A X B X C X D)/ E
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HoHE MEe M=asd 71 A MAF 7

7t 71E HES HM=3d M

FoolgolM o FolH Mofm, 52 U S2 FTHURER 3 DUl ALAT(YWBES YE3
=
=

Ct A2, Foll, M4F 3) HEL HM=3ES MUsict FHHeR Mz 2228 ZMEs =2
g, st st SHOIAM, olElE F£E2 0|85l REUEE FESs TS FII6I 7IsdE =
d = ALSE st
Lt MFE 7He
a. 7|8 zfE ME g

Holsel Mgo, 52 24 52 FHEEEZ o nEHF0 VIsER FREE FUiste] nEMES
HLSIRUCE ol HE=2 M=sts SYoT eSS F£ 5t 3HS TSI 7|sdE =2 = o
= St
b. &fF, Sl0iE, dofollidla & FEH L

Hen FE=, HEH FE=, 52 ¥ FE=0| s=ddEoM LRIV As AS =S,
MELM HEBEE Cftst 5H7| 250 ff ERHES2 oF S AEE BEER JHUSH ditet F&
=2 3E Aol HE 5t OEM EA o2 &% §ofd, 5of oA SS JHEet

(1) dd8 A7y

o
M1 2 FE=9 5 A+

7b Mtu dtg

28 2| Adeo £
olol F=2 FF=EO Ues flavonoid2E= quercetin 4'-glucoside, quercetin 3,7-diglycoside,
quercetin  4',7-diglycoside, 3,4'-diglycoside, quercetin, quercetin aglycone, isorhamnetin
monoglycoside, kaempferol monoglycosides0| 20 0] & 2k 80%7t quercetin diglycoside,

273 Bl AIBY oyl o

> A
rot
Mo
lo
Ral
=5
Mo
1]
o
oM

Mgot= O cietet asaIvh 2EA Uk

monoglycoside, quercetin aglycone@ 2 Z=X|stct. QFito|
6.5%2| quercetino| &R=0f oo tnt HEE2 FSZCHH| 0.01%2| quercetin0l UM ALY
Moz ZAZ Zo| quercetin 20| =2 oz E1E0f Uch ESH ARl Alo| iAol A H
Ct= gt Mg J18l AL+5 quercetin &&0| =Cct2 2050 Uct 2 AFOM= & tute|
quercetin 2SS IIAZ|7] fISHAM 1XEH S22 Red-QE M=%t Cl2 D|MEZ2 AlE5}H0]
Red-BCQE Y ULt Quercetine| 3= 3.89F 0|R20{, 500 pyg/mLe| A|ZE 0|&35t0{ &5t
A1} Red-QOlIM quercetin® 39.7 yg/mLE =2 LIEGCHFig. 10 A). Red—-Q& BP2, Moja3, BS3
of M 7tX| #FE ol 8sto] 22t MEXMESH = M2 SIQict BP2E 0|8st0f MEXetst A2
quercetin 20| 55.78 pg/mL, Moja3= 64.75 pg/mL, BS3= 90.86 ug/mLez ME X &S|
MECH quercetin @20 Z+ZH 40.5%, 63.1%, 128.9% Z7lstct. ol= MEXEtsty| MECt
rutin, quercitrin, quercimeritring2|l O-linkE 0| #F7} FH|st= E20 o5 Fel=0o At
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ol quercetin =E& H=E = ofAl ZIfo[o{, Red-BCQ 1 g & 180 mg quercetin® &5t A=
HoZ LIELGCE

B

Quercetin

Quercetin Quercetin e Quercetin

B
i
[
[

Fig. 10. HPLC diagram of quercetin. (A) Red—-Q, sample loading 500 pg/mL (B) Red-BCQ, quercetin
bioconverted by Bacillus polyfermenticus KJS-2, sample loading 500 pg/mL (C) Red-BCQ, quercetin
bioconverted by Bacillus mojavensis—KJS3, sample loading 500 pg/mL (D) Red-BCQ, quercetin
bioconverted by Bacillus subtillis KJ-3, sample loading 500 pg/mL

Lt &E F&EE2 X ZEF &8 vlu Zut

= AT ALEE A= 4 3o =29 $HE 0|85t FE510] decursin 2 decursinol
angelateE ¥ Act sh=4F FEF = cteket 22|ty g7t S E 2 A2 S et '
2l A= 2 VX2 A= Aol FHolct S5 FYAH = mel ddnt sotof A== EE, &
&, Hof, getatg o g3 2o tiEZEE 2l decursin@t decursinol angelate= g-sb X[of
ol =TIt ZICHEl11 A0 = 2o CHAlshH O FHun Qs JZEo|ct ‘Cistel= okxof w=H,
et 2 AL2SteE 2ol XE MEe9l decursinZt decursinol angelate7t &%= Uojof Stct.
Hetol= o X[E ME0| UM SHAME ALEE = AUX|gH o= o] dE0| YPAHLE AT
M, Me| FE2E2 RaME2 decursin®h decursinol angelateE HPLCE 0| &35t0] 2 E2
EFA™YME ZM St Z31t 1 g &oll decursin® 0.4146 g, decursinol angelate= 0.3659
g2 2 2 78%°| =L 2 El=Uct EMAITE Table 30l LIELLH ALY,

Table 3. Quercetin content of Red—-Q, Red-BCQ and decursin/ decursnol angelate (D and
DA) content in Agnex

Extract mg of quercetin®+SD
Red-Q 2.91+£0.02 / g—extract
Red-BCQ 21.62+£0.03 / g—extract
Extract mg of (D+ DA)2£SD
Agnex 780.5+0.02 / g—extract
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n=3, triplicate injection, Red—Q: Crude ethanol extract obtained from red Allium cepa. Red—BCQ: Extract
obtained by bioconversion of Red—Q using BS3 strains. Agnex: Extract obtained from Angelica gigas
Nakai.
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Fig. 11. HPLC diagram of B-carotene, sample loading 500 pug/mL.
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Table 4. Contents of B—carotene, sample loading 500 pg/mL.

A-carotene F-carotene

ppm ppm

Sample A 1.4 Sample B 0

1.41 0

Sample A—1 0,89 Sample B—1 0

0.89 0

Sample A—2 1.25 Sample B-2 0

1.3 0

2t 22

271 M IR fEel XEMLZL EHS ES™oUL, 44 FESE 20 ¥ RESEE £F
St 5 lolo| Hlg2 =2t M2l 25 dHluwslct ZZo| A|IZE2 Mu 4EXNEHE(RA),
b 2 =%

HM2H M=o ZgHE 4TS flet del&y o

7t. 1,1-diphenyl-2—picrylhydrazyl (DPPH) 2lC|Z&t &~HEMNEY Z3|
AlZo| Eitat gd g "otste thEAel W & sttt DPPH radical &~AHEHSO|CH AR &
At W radical®t 22t 2| 1,1-diphenyl-2—-picrylhydrazyl A|2F0| HtE235l0{ AL} MXIE gho} M
Ht= R2lE o|8% WHoR dluX Zichstod G| ol 851 e Yoo MYnls otE
ot Seo| delgtM MFo| ot &7 =of go A B LniHEct J|sMolut eV =20
aEtEt2 2 JHE flavonoidHl & ESE ot gHRotl AUt 535 = F hydroxyl groups X
&5l U= polyphenolZt 22 =2 ES DPPH radicalzt EFZSH|o MEst 2MT7+=E 7K
=2 DPPH radical &H2M8 &8 HEeolct, & AFoAM 2ol FEZF RA, CM, AG % 0|
=2l M1, M2, M32| DPPH radical &H&AM 2 positive control®l ascorbic acid2t H| 13t
1,000, 500, 250, 125 yg/mL2Z st0{ A™ESIQUCE O ZE Fig. 120 LIEFLY
A5t =2l 500 pyg/mLolA H|WEHS Of positive control2 93.51% LHEME 7162
o{, == M32 109.49%Z ascorbic acidZCt &itst 50| Ho{h A2 2 LiEHGCH BHH ) §
o 3

El

[o]]] _|||T|

gk km, 2h 2 SEoAM H|Wst¥ S I 53.92%, 54.22%, 59.67%2| &AHEME JHX|=
He2 LiEtct Zkztel FFEE1 =& M1, M2= H|XSHA HEHRSL, ®E FES0| 7+

Zol vigtEl M32] A< DPPH A &ao| 71 =7 LIEtE HE Y 5 AUUCEH Lee S AT
of =0 Mdefulel Adxz|st Lt ZHE EtOAc =2E=0lA =2 ABTS, DPPH, hydroxyl,
superoxide 2tE[Z 3! hydrogen peroxide &2Hs€ = A2 E15H Ht At Rha 2 70
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attivity

oo Fima
DPPH radical scavengir

Fig. 12. DPPH radical scavenging effect of Mixtures. CON: vehicle (10% ethanol + 1.5% Lysine + 1%
tween 80), Positive Con: ascorbic acid, CM: cucurbita moschata Duch, RA: red allium cepa, AG:
angelica gigas Nakai, M1 (RA:CM:AG = 5:2:3), M2 (RA:CM:AG = 3:5:2), M3 (RA:CM:AG = 3:2:5). All
the values were expressed as means = SD. Significant difference from control value with *(P<0.01) and
*%(P<0.05) (Student's t-test).

Hz slgh2E2 YUMoz 4% 2550 Ho| B Y= E35| clakst Ma|&M | shitst
sdjoh 3 So| 3E ch zk F&&51 Z8E29| flavonoid &2 =X st

oflAl BH|W3IR S Il RAE= 36.55 pg/mL, CM2 29.58
ug/mL, AGE 27.61 uyg/mLold2n{, M1, M2, M3E ZtZ} 34.77 ug/mL, 26.25 pug/mL, 21.66 p
o/mLZ I} &tEFo| 71& =2 dH|g2 EEE M1dA =2 42 LERICE o= CMo|Lt AGE
Ct= RAOl flavonoid® 2l quercetinOl CtZF &f=lof 7| HHEQl A2 AtRE0f, Ol O|d=
ME=M™stoll o|sll quercitrin, quercimeritrin S0| quercetin® 2 FetE Zaf2l & £ Uct. o170
AG2} CMo| Frtz2 EgE oz 25t senergyE e %

= ZJo =2 LEGCh RAZE JHE 2ol &F
= 2g=2 MM & E2lEo|=E &Fo| 7} AF =2 Zio2 Hol & E2ELO0|E e F=2
RAZS| 2kof IOIBPE Heg metElch RASl & E2tET0|E &% E7h= BS30 2/ tiAtntE &
S8t MEXeatof| 7|elst Zdol2l At=RE .

Total Flavonoid contents (agdmik

Fig. 13. Total flavonoid contents. CON: vehicle (10% ethanol + 1.5% Lysine + 1% tween 80), CM:
cucurbita moschata duch, RA: red allium cepa, AG: angelica gigas Nakai, M1 (RA:CM:AG = 5:2:3), M2
(RA:CM:AG = 3:5:2), M3 (RA:CM:AG = 3:2:5). All the values were expressed as means £ SD.
Significant difference from control value with *(P<0.01) and **(P<0.05) (Student's t-test).
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Cl. Total polyphenol SZ&H A1}
AlEA g2 2xEHN =Ho 7
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82.05 pg/mL, CM2 79.97 pg/mL, AG= 71.19 pyg/mL o[20f, M1, M2, M32 ZtZt 113.23
247+ Hops =3¢
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Total polyphensd contents

Fig. 14. Total polyphenol contents. CON: vehicle (10% ethanol + 1.5% Lysine + 1% tween 80), CM:
cucurbita moschata duch, RA: red allium cepa, AG: angelica gigas Nakai, M1 (RA:CM:AG = 5:2:3), M2
(RA:CM:AG = 3:5:2), M3 (RA:CM:AG = 3:2:5). All the values were expressed as means £ SD.
Significant difference from control value with *(P<0.01) and **(P<0.05) (Student's t-test).
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Fig. 15. The inhibitory effect on LPS—induced NO production in RAW 264.7 Cell. Negative CON: LPS +
vehicle (10% ethanol + 1.5% Lysine + 1% tween 80), Positive Con: LPS + Ascorbic Acid, CM: LPS +
cucurbita moschata duch, RA: LPS + red allium cepa, AG: angelica gigas Nakai, M1: LPS + (RA:CM:AG
= 5:2:3), M2: LPS + (RA:CM:AG = 3:5:2), M3: LPS + (RA:CM:AG = 3:2:5). All the values were
expressed as means = SD. Significant difference from control value with *(P<0.01) and =*x*(P<0.05)
(Student's t—test).

T MEZZAS0| BItsto| MESMS JHX|X| b= Zo| =el=ACHFig. 16).
| tHZ==*2l ascorbic acid 2t HX5EAL =2 MEZMESES JIR 20, H| X270 A= 2t
Zt 1000 pg/mLolM B XSIF S mf, RA= 141.97%, CM2 133.07%, AGE 141.27%, M1, M2,
M3= 22+ 135.36%, 137.41%, 139.53%2| =2 MEMEES LIEHACE U2IM ZE ARX

-

r

2l 22 H|XalZol v|a] 2F 1.3~1.4812] MZMEg0| SIIEASS & = UAACt Scutellariae
radix F&=2} Ligustri lucidi fructus EEE 8 RAW 264.7 MZOA] MEMZ=F0| SII5I% S
of, olofl SAME JIX|X| g=ctn EScE 2 AFoAME ZsE2l 1000 pg/mLAME E2
STo H|xst MZMEES LIEIYE HeZ Hol 0] SEME MESME LIEX 2= He
2 AR =}

= - . :

O S Z gz g 3 g 3 g 3 |

Fig. 16. The effect of mixtures on cell viability of RAW 264.7 cells. CON: vehicle (10% ethanol + 1.5%
Lysine + 1% tween 80), Positive Con: ascorbic acid, CM: cucurbita moschata duch, RA: red allium
cepa, AG: angelica gigas Nakai, M1 (RA:CM:AG = 5:2:3), M2 (RA:CM:AG = 3:5:2), M3 (RA:CM:AG =
3:2:5). All the values were expressed as means * SD. Significant difference from control value with
*(P<0.01) and **(P<0.05) (Student's t-test).
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quercetin &27|F 4 mg/kg body weight/day, Agnex= decusinZ} decusinol angelate &&7|=
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7t in vitro EaE SHE AXMEE 2ot
e ChHTable 5). Z2{Lt, AG THEX2| L& RA% AGe| =gtk
Hol Mafl= et =Xl HAUSS Yt 57| flsiMe FIHEel A7t

=
Zegh Zolct. otamglof ofsf HAE SEO| L5t AMErcts AuE HIEHSE ofAnE He|
|

of tiSst= PAR(EAE ST 8)2 WatE nfot3lict otAxz 250 ug /midlA PARs= H| X2
T EE Ao d|wstod 44.32%7F = QUcHTable 5, Fig. 17). RA (250 ug/ml) &= X2l Al 2
5l g4af 3To| #43a == Aol Hel= At AGRE RAGS| PAR2 H| HMz| AR oiH| Ztz}
62.63%, 68.36%= LIELGCE RA X2|(250 pg/ml)= 28 STE XMSHAIZ17] ZFch w2t
AGE Z% XMales mf, 228 SH A 5= AGe AfEol ol HXE .

Table 5. Effect of the RA, AG, and their mixture on platelet aggregation

Samples / Concentration Amplitude Lag time Area PAR
Chemicals (ug/ml) (ohm) ope (sec) under (%)
DMSO - 14 3 36 106.5 100.00
Aspirin 250 8 1 128 47.2 44 .32
RA 250 18 2 30 125.1 117.46
AG 250 11 1 56 66.7 62.63
RAG 250 11 2 48 72.8 68.36

PAR: Platelet Aggregation Ratio. Data are presented as representative results
relative to three independent determinations. Amplitude is expressed as ohms by
maximum extent of platelet aggregation, and slope (rate of reaction) is determined
by drawing a tangent through the steepest part of curve. Area under the curve
(AUC) was calculated from the platelet aggregation curve. Aspirin: Positive Control,
RA: Red-BCQ powder, AG: Agnex powder, RAG: Mixture of RA and AG (RA : AG
= 2:1)
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Fig. 17. Impedance changes during platelet aggregation after the addition of aspirin and the RA and
AG into a whole blood aggregometer. (A) DMSO, (B) aspirin (250 pg/ml), (C) RA (Red—-BCQ powder,
250 pg/ml), (D) AG (Agnex powder, 250 ug/ml), (E) RAG (RA : AG = 2:1, 250 pg/ml), respectively.
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Atoll st RA, AG ¥ RAGSl welo[sh J&
RA, AG, RAGS| ¥&2 Table 61t ZrCt =

— o
ol 21 Yx E2 TT, PT & aPTTE
HIXZ Aol S

2% 1.2981, aPTTS

|
A 1.48847tX| 2HERUCHTable 6). &% ofA I El(5 mg/mL)S ALESH X2 = H|xIE A] &
= 273 AlzZbol| H[sH TT, PT, aPTTSl 210 A|Z+k2 158f ojatez dZict RA (5.0 mg/mL)E
XMelshH PT (1.29u1)2F aPTT (1.39u)7F A &2t=l= ez LIECE AG (5.0 mg/mL) X &

= PTS| &% 31 AZkS 1.2344, aPTT2| &< 1.234f HAZIUCH 2Lt RA, AGRte| 2 A=
= AHX| 5247} 2k3ich(Table 6).

Table6 . Effect of the RA, AG, and their mixture on blood coagulation

Extract/ Concentration Anticoagulation Activity (Multiplication of Control)
Chemicals  (mg/ml) TT PT aPTT

DMSO - 1.00 £ 0.02 1.00 = 0.01 1.00 £ 0.00
Aspirin 1.5 1.83 £ 0.03* 1.29 + 0.03** 1.48 = 0.03*~
Aspirin 5 >15.0 >15.0 >15.0

RA 5 1.01 £ 0.03*xx 1.29 £ 0.00 1.39 £ 0.13
AG 5 0.97 £ 0.08++ 1.23 £ 0.19 1.23 £ 0.23
RAG 5 0.99 = 0.08+x 1.02 £ 0.00*xx 1.37 £ 0.02%*

Anti—coagulation activity was calculated using the clotting time of a given sample divided
by the clotting time of the solvent control in blood coagulation assays. TT: thrombin, PT:
prothrombin, aPTT: activated partial thromboplastin times, Aspirin: Positive Control, RA:
Red-BCQ powder, AG: Agnex powder, RAG: Mixture of RA and AG (RA : AG = 2:1). Data
are means t SD of triplicate determinations. Different superscripts within a column indicate
statistically significant differences (**p<0.005, * p<0.05).

o - =20OoO =1
XYM z=2 2otz 3T3-L1 Mzl XEFHZE Oil-red O HAM2 Solf &elsiict 8dzke| X
M zZ ZetREol oo XYM =T H FEEASS seled = AUUCH XYMz =t td Seot
{2/et 23, F2 M2 FHEHO| E0FS |sof ¢

RA, AGE 1, 10, 100, 500 mg/mLE X
o

o
2|3t01 isopropyl alcohol2 X| &I AH

g fich Eot XHo| &2 YHH2E HItsH| | AtS
= MaE FEIAAM SEEEE e 2 |so 4o2 HEFE W2t nlEUIX|2 RA, AGE H
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ALTel €& & HalE =d5I0] Fig. 2501 LtERHACE AST, ALTE 25 Ha gHelol Hstd
b Zol= AUApLLE SAHAH2 = Fo|et Ato|= ot AUCt.
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Fig. 25. Levels of AST and ALT after RA and AG administration for 2 weeks in Triton WR-1339 induced
hyperlipidemia. CON: Saline, NCON: Saline + Triton WR-1339, PCON: Atorvastatin (1 mg/kg/day) +
Triton WR-1339, RA: Red-BCQ (0.83 mg/kg b.w.) + Triton WR-1339, AG: : Agnex (12.5 mg/kg b. w.)
+ Triton WR-1339, RAG: : Red-BCQ (0.83 mg/kg b.w.) + Agnex (12.5 mg/kg b. w.) + Triton WR-1339.
All the values were expressed as means * SD.

Triton WR-133901| 2|slf IX|EZS FLUSH NCON 1t AT =S 7|ZHAUAL S22 o HEtE
ot n AIE Fig. 260 LtERHRACEH B2 AHE2| 29 RAG =(81.75 mg/dl)ol 7+& =
*2ni, NCON T(145.8 mg/dholl Hl|sl 2 44% ZASHFCEH RA 7(91.5 mg/dh)z AG T(91.0
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Fig. 26. Levels of triglyceride, total cholesterol, HDL-cholesterol, and LDL-cholesterol after RA and AG
administration for 2 weeks in Triton WR-1339 induced hyperlipidemia. CON: Saline, NCON: Saline +
Triton WR-1339, PCON: Atorvastatin (1 mg/kg/day) + Triton WR-1339, RA: Red-BCQ (0.83 mg/kg
b.w.) + Triton WR-1339, AG: : Agnex (12.5 mg/kg b. w.) +Triton WR-1339, RAG: : Red-BCQ (0.83
mg/kg b.w.) + Agnex (12.5 mg/kg b. w.) + Triton WR-1339. All the values were expressed as means t
SD.
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Fig. 27. Al index after RA and AG administration for 2 weeks in Triton WR-1339 induced
hyperlipidemia. CON: Saline, NCON: Saline + Triton WR-1339, PCON: Atorvastatin (1 mg/kg/day) +
Triton WR-1339, RA: Red-BCQ (0.83 mg/kg b.w.) + Triton WR-1339, AG: : Agnex (12.5 mg/kg b. w.)
+ Triton WR-1339, RAG: : Red-BCQ (0.83 mg/kg b.w.) + Agnex (12.5 mg/kg b. w.) + Triton WR-13309.
All the values were expressed as means £ SD.
Al AXEE rUsSS22e =& F its 54 24 HE AY o

Malondealdehyde (MDA)= #AtstAER|A O M F83t0{, superoxide dismutase (SOD)<t
catalase (CAT)= CHEZXCQl &tz a0|ct MMATOR 2ot Mt AE|AE A M=
of XIS AEHAIZ XA ZHMEHEQl MDAS! &EsS SIHAIZIA =t w2l gakst gAdol U
= =222 YFstA, MY itst 240 &ME ST ZIH EatetEt 3 gaviMdo] =20l
Cl. MDA &3 Z 2 PCONI&E(0.97 nmol/mg protein) NCONII&(1.28 nmol/mg protein)oll H|
sif oF 24%THE X st=[Qlct AGOEZ RAGIE2 CONIEECH 2 gtolUckFig. 28). SOD=
PCON 11&(24.90 nmol/mg protein)0] NCONZZ&(21.10 nmol/mg protein)oll d|sf 2k 18% &7t

1, AGOE(25.0 nmol/mg protein)2Zt RAGZ&(25.78 nmol/mg protein)2 NCONO| |5 Ztzt
18.5%, 22.2% Z7l34CcHFig. 28). CAT= PCON E(577.7 nmol/mg protein)0] NCONIE
(401.3 nmol/mg protein)oll Hlall 2F 44% Z7I3H 11, RAI&E(483.1 nmol/mg protein)t RAGI&E
(463.8 nmol/mg protein)2 NCONIEol Hla§ 22t 20.4%, 15.6%2t2 Z7HHCHFig. 28). w2}
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Fig. 28. Changes of malonedialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT) after RA
and AG administration for 2 weeks in Triton WR-1339 induced hyperlipidemia. CON: Saline, NCON:
Saline + Triton WR-1339, PCON: Atorvastatin (1 _mg/kg/day) + Triton WR-1339, RA: Red-BCQ (0.83
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mg/kg b.w.) + Triton WR-1339, AG: : Agnex (12.5 mg/kg b. w.) +Triton WR-1339, RAG: : Red-BCQ
(0.83 mg/kg b.w.) + Agnex (12.5 mg/kg b. w.) +Triton WR-1339. All the values were expressed as
means £ SD.
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Table 7. Comparison of hair re—growth after topical application of Red—BCQ, Agnex, and a mixture of
these compounds for a period of 2 weeks and 4 weeks

Hair re—growth score

2 weeks 4 weeks
CON 1.32+0.47"" 4.04£0.64™
PCON 2.48x1.09 4.44+0.95
RA 1.98+£0.87"" 4.30+0.81"
AG 2.02£0.74"" 4.66+0.56
RAG 3.68+0.89"" 4.88+£0.33"""

Hair re—growth scoring index: 0-19% (1), 20-39% (2), 40-59% (3), 60-79% (4), 80-100% (5). Con:
Saline—administered group, PCON: 5% minoxidil-administered group as positive control, RA: Red— BCQ
(1.7 mg/kg body weight)—administered group, AG: Agnex (25 mg/kg body weight)-administered group,
RAG: Mixture of RA and AG -administered group. All values were expressed as means =+ SD.
Significance differences from positive control value are indicated by *p<0.5 and ***p<0.005.
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Fig. 29. Time dependent changes of hair re—growth in C57BL/6 treated with RA, AG, and a mixture of
these compounds for a period of 4 weeks. Con: Saline—administered group, PCON: 5%
minoxidil-administered group as positive control, RA: Red-BCQ (1.7 mg/kg body weight)-administered
group, AG: Agnex (25 mg/kg body weight)-administered group, RAG: Mixture of RA and
AG-administered group.

olo|st= AtstA™ @ A (Oxidative balance)= A UWollA o<
A o

Es5tH, s} 2Y F MAXMol AMA Mef mf olz{st A8 WMHX|ZD o2 Qs B2
2HM&Ad=0| ok7|=lct. Malondealdehyde (MDA)= MSIAER|A DOIHZEM |25, superoxide
dismutase (SOD)2} catalase (CAT)= CHEZECl &hitsl 240|ct MDAE XA IDASIES| = F4H
=2 1ol M M= DNA, X[&, T So| Hy o &2M2 Rsty Ao 2 Qg7

|_ao = = =

| str| ol FuE i e medEelX
A =
[

2 g FRY 5 Atk 2

z| b 240 H3tE =els 2tk MDA
HdZ31 PCONIE(20.7 nmol/mg protein)2& CONI&E(72.8 nmol/mg protein)oll H|sl <Ff
71.2%3t2 $iXs| Xst=EQlct RADED AGOE2 CONIE Hls 2 Aol= i, RAG
=(61.90 nmol/mg protein)2 CONZEOoll Hlall 2F 15%2tE AN st= UCkFig. 30A). SOD= PCON
1&(27.3 nmol/mg protein)0l CONZ1&(18.8 nmol/mg protein)dl H|all 2F 50.5% Z7IH L, AG
a&(24.5 nmol/mg protein)2} RAGI&(40.1 nmol/mg protein)2 CONo|l H|&| Z+Zf 30.3%,
113.3% Z7kMcHFig. 30B). CAT= PCON I11&(8.96 nmol/mg protein)ol CONIE(5.34
nmol/mg protein)oll Hlai 2 67.8% Z7IH 1, RAIE(15.11 nmol/mg protein) RAGIS
(22.52 nmol/mg protein)2 CONZIEO H|si ZtZf 183%, 321.7%Ct2 SIt3ICh(Fig. 30C). et
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Fig. 30. Changes of malonedialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT) in C57BL/6
treated with RA, AG, and a mixture of these compounds for a period of 4 weeks.

Con: Saline—administered group, PCON: 5% minoxidil-administered group as positive control, RA:
Red-BCQ (1.7 mg/kg body weight)-administered group, AG: Agnex (25 mg/kg body
weight)—administered group, RAG: Mixture of RA and AG —administered group. All values were expressed
as means £ SD. Significance differences from positive control value are indicated by *p<0.5,
*xp<0.05, and ***p<0.005.
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GATRIRl IGF-19 ele B7I5m, YUMFiMelRlel TGF-B12 ZUAAIH 2ol NEe
FXAZ|0 LB £/ Fe A2 YZHECCH
3
CON AG RA RAG PCON § %
44 KDa-» *—_._. ? 2]
L e g — oo = TGFg-1
TGF- 51 . v - E 5 BIGF-1
Fem ot ! § os hl
1
13 KDa — ! e £ o S e ek
CON AG RA RAG PCON
25 KDa»
Band intensity TGFB-1 IGF-1
1GF-1 Sample name = =
TGFB-1 IGF-1 B-actin  intensity nonmaliend to foactin  Intensity nammakzed 4o §-actin
15 KDa CON 92 g9 37 249 0.24
a— AG 41 19 43 0935 044
& = i RA S8 1 31 187 0.35
B-actin 4500 w' RAG 30 20 35 086 057
. PCON 88 4 36 244 011
Fig. 31. Effects of RA, AG and a mixture of these compounds on expression of IGF-1 and TGF-B1 by

western blot.
minoxidil-administered group as positive control,
group, AG: Agnex
AG-administered group.
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B—actin was used as a comparative control.

Con: Saline—administered group, PCON: 5%

RA: Red-BCQ (1.7 mg/kg body weight)-administered
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Fig. 32. Changes of 5a-reductase in the serum. Test compounds were administered for 4 weeks. Con:
Saline—administered group, PCON: 5% minoxidil-administered group as positive control, RA: Red-BCQ (1.7
mg/kg body weight)-administered group, AG: Agnex (25 mg/kg body weight)—administered group, RAG:
Mixture of RA and AG—adminitered group. All values were expressed as means x SD. Significance differences
from positive control value are indicated by **p<0.05, and ***p<0.005.
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Fig. 33. Changes of ALP and y—GT activity in the skin of mice. Test compounds were administered for
4 weeks. Con: Saline—administered group, PCON: 5% minoxidil-administered group as positive control,
RA: Red-BCQ (1.7 mg/kg body weight)-administered group, AG: Agnex (25 mg/kg body
weight)—administered group, RAG: Mixture of RA and AG-administered group. All values were expressed
as means = SD. Significance differences from positive control value are indicated by =**p<0.05, and
*xxn<0.005.
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LE AlAMZ =Z
Zoh Mot =& AAMKMES 1.5 g(4 mg quercetin/g 22| Red-BCQ 1g + 120 mg
D/DA/g el Agnex 0.5 g)2& HIHZEZE 3t 5 20744 1etro| ol EESI0] UAAIE 3
Z|EH( M St st o MESHS
a |
OyoY: sy |
bov- 2=
ZERIEsE g#e
1 9 X20EA| |
. & |
Al
Fig. 34. LAAHE AlHZ
M 6 A UAAE
b I EAIY (MEHST oMY T )
O MS: &7 Hyn £& g3t2o g8 Mo o Rad 2 otXAS "Hotsty| 98 12F,
FER B, olFEIHE, 21 = eAMHEA™ (PRT: HJ-BF-AAM)
O 2¢f
ANHE |, L ax eme o
AR HE ety Motnt £& E5E, 9l
Aoy Mekot & ESHEC 123 M7 €9 M 2 3 X FEof
olx= Peks 2ok MF QF H|msto{ Hrtbshct,
A SEYELAHSES(PRFA), EUMAEEZ Hotsl= €3 JiMoll of
AMEX | oF A sD FF 2822 RaMES 9 Mo 8w HIIEtC).
B 2R SHEEQ ot EHSTAMHXE, XHUHAKKIE, SHESH
AN+2 Zot=xls & JiMofl chst T XHetn & 2829 ®
2N otMME 9leF M ef vlW HItstC)
o CHAFX
THSEE oy g M olat, 80 Ml olstel Aol L
ALEY ’
1) A32|Y SHA] edzdo| g+ 19 M| oAk, 80 Ml o|ste| Aol g
2) CtS & & 3 7 o|Ate| &8 otEst= A
= SX Eodste At
= 28 ZZ AHS0| 180~239 mg/dL 9 At
= 28 | DL-Z2 AHZ0| 130~159 mg/dL ¢! At
MHE|= = 282  dgol  100~125 mg/dL ¢!  XIHJ-BF-AAM
CONFIDENTIAL APR 2021
= &7 dQto| 120~140 mg/dL= BMIZ} 23~30 kg/m2¢l A}
w SEX|94E(WHR)0| EAe|l AL 0.9 oA ofMel #AS 0.85
ol atel R}
3) 2 oMM ESAlgol st RIMSH MHE E10 23| olsfist & A}

_62_



ez &=

o2 Ho{E ZFs5t FoAEE EFSVIE ME S2fet A
1) a2 7ls gk o7t U= At

[Sto]7{Lt 502H/uL O|Ab= Hematocrit

= At
7) ¢3S F=(21 unit/F) Ev AdE HE0| JUHL oM EHE= At
8) 23e|ld ZHAF ™ 3 7 ool Et AXMX ZSAIEH Eo{st X}
9) RlctAALe|st AALOAM CF2o| siE6t=s ZaE Hol= A}
= AST, ALT > E1H Q| AMSEX|[ 2| 3 djf
= Serum Creatinine > 2.0 mg/dL
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O 27 Mo 2 227 1Y 13], 13 1%, ol Als A3
HF (1.5 g/, &Y Mau =& 2H=EEM 1.5 g/Y)

O fek: 1Y 13, 13 1=, otF A% AFYFHI-BF-AAM
CONFIDENTIAL APR 2021(1.5 g/&, &7 Mo & =3=
2M 0 g/¥)

O 7&4d "ot

& 11X R8N HI}

- g2 SES(PFA)
- EUEE

& 2% 7EM 4l
- g, Wk
- @RS ABHX|E: PAI-1, Serotonin, Thromboxane B2, aPTT

gop|E - X| & AFX| ZE: Total cholesterol, Triglyceride, LDL-C,

HDL-C, Non HDL-C
- SOASIX| 4 Total cholesterol/HDL-C, LDL-C/HDL-C,
Triglyceride/HDL-C, (Total cholesterol-HDL-C)/HDL-C
O oM "ot

o
x
0 o
i

- Xt - EfZt A S olatitg 2HHEY

— Tt AL S HAL

- 2HIS MAHAR, MEE
o EAMo| ASE ZZIOHM2 Window & SAS 9.4 £ 0|&35t, S
SN ®o|+ZFE2 0.05 0|2tez2 MASIUCE
o JTh ZF JIMX FES XIO|7F JU=XIE =helstr| st AE2
Chi-Square test EE= Fisher’s exact test 2} Independent t-test &
ol ZstUct.
e FEM ZAM/HNMAM 24
1A &M "ot H
dam SES(PFA), EUEME ZIof disto MF= HE 7|=&4A
22 MAlst, MF & 2t vlwet MF = W HE AAISUCEH HF
= Zb dlmel AL, HIHMEF 12 F =-dFH ™ol

(M%
independent t-test & 0|&3t0d 2AMsIFCt MF T WLl HS,
MF M he| 12 F A|-e] H LH 3t paired t—test & 0| &35}04
EMsiict SZESHA 22 4 7 Hitadsel 7|XMx 2 eletH

MY &= covariate 2 2 SI0IANCOVA & AA|SHGCE

iy

Hol H=
o2 aAH x|
5t M2 HZE JI&SHEE HMAlstL,
£ AlA|SIQICE MF T 2 H|me| &
&% M)ol oHailM  independent t-test & O|HJ-BF-AAM
CONFIDENTIAL APR 202183510 2MstQict MFF Wf "Hlwel &
<, MF ™ oOiy| 12 FA|AELe| Hsto| Cfst0] paired t-test & 0|
5tol EM5IECt &b, wdbso viSEHo| iailM MF+ 2+ Bl
°F M%= W H|wE RM-ANOVA/Linear mixed model & % 235}0]
2Nt &S] &2 Zt RN "It &= J|MX Y olFE

MMHE =2 covariate 2 2504 ANCOVA & AA|SHE CL.

o}X{

—

M ot
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MF o EHHI 12 F A& H#H3toll th5lo] paired t test & 0|2
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MF 2 W HlE RM-ANOVA/Linear HJ-BF-AAM CONFIDENTIAL
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2 S(PFA), EHM Tl HHZF(HQ, Wutks), A
SO 2HAX|E(PAI-1, Serotonin, Thromboxane B2, aPTT), XI&ACHA}
X E(TC, TG, LDL-C, HDL-C, Non HDL-C), =UAHAZX|%
(TC/HDL-C, LDL-C/HDL-C, TG/HDL-C, Non HDL-C/HDLC) & +
g "otel FCHAAL|E HALE H|RSE ofMd HILE Al&sCt
FaM "I st F EMF2 Full Analysis Set (FAS)HJ-BF-AAM
CONFIDENTIAL APR 20212 2K, ST EEIX} 2 Ho| EAMoA H <

Eof wet, & 78 WEHENHSD FE =T 38 W, I 40
H)o| AFRCHARIE Aoz REAM HII EMS AHSIYCE oMM
HILE st F EMZ2 AMH™HSAIgol ZEofsto] =4 1 3| oAb

otod L AL XL (Safety Set, 80 ™)o|dct. 1 Xt

NEg MES = 3t
BUHE) 24 FI, BT

wFad gt a;(%irﬂ 3=
(PFA) ®iglol & Mz 2 %ﬁl’i. 2 F9st xtol7}
(P>0.05). %0—.”7.‘:1_'.:_ % Shear rate 100 2} Shear rate 50, Shear
rate 10 2 | M %EEP lekollM ZHZt M F N
of dlaf M% 12 & ¥ &4 welstAl E71st 2LH(P=0.046,
3, P=0.008, P=0.009), & MF = 2t d|
tol= eldchP>0.05). 2 X} &AM It
o X E, XEHAXE, SHHSXF) 2
Moz Feolst Ro|7} U= € 5
(P>0.05). QlAXMEAIE Zof 7|Ztof ?_:i:I'LEH}éI'XI'E——I
7t5t7| 25l AlolMF et MAHEES Z=AIE SH¥ 20, Full Analysis Set
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n MAetul 5450l ol & Z2tEX0[=E =ASI0 400mg/g ol &HEE2 71 125350l O

total flavonoid

" 300 - -
a0 fi s =4 E
230 - i . _
0 4 b quercetn
g o = J 200 _
’é' 00 - 150 - -
200 4 -
100 - i
100 4 L
50
a | | £
o 10 20 k] 40 50 |
o o M- LELLLLLL AL L LR
EF No M e O o— gL T oo onowp W~ 00 < ot
0= — — 0 DO NN Mmool
1 S s ok s S s s i R A o A SR A o
n A EME StE EAMZD R25 EFO0| 281.7 mg/gl=E JtE =f1 R33, R34 EF0|
242.7, 213.6 mg/gl 2 =2 gEs 232
n & E2IEL0|lE 2 R330| 552 mg/geE JH& =1 R252F R447t O Ctge =2
se 2y
=

2+ZF
==

Lo
ir —
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Q

1289 +=7| 4E-T2 R42, R29, R33 &30| 22t 9,405, 8,307, 7,919 kg/10a

o I I
= « = = Raa RS2

n A EME 2FED LS 2 et 2o Jlsd oA MM el MF

o]

=322 R25%2t

g, 2 3 J|sMHEM(quercetin, total flavonoid, total
A MarE 5EFo s F==A7|[(E5100%, 2st

)8 Lol T 54 % olojx

Rl
0
N
e
Rl
0
w
=

& vag
n M 5ESe| FHME M
el (g) (=] ) (cm) (cm) (mm)
E= A:F 6.7 Tl 19.5 1.5:3
AREFcR( ) 6 7.4 s 18.6 170
G53180 0.7 6.6 BT.T 2.1 E3.6
G53181 2.9 y i 7T6.3 172 16.7
R44 AT 7.0 62.4 21.9 16.6
» 0T 5859 75| 7 54
A= =73 ==L ST 559 TA5FA TARL=7)
R (mm) (mm) (g) == {mm) (mm)
e e s | = 79.48 65.47 219.9 0.82 i e 1140
AECH H) 78.99 B7-7T 186.9 09FES DsEL 11.54
GS3180 74.80 T1.32 205.2 0.95 011 11.91
G53181 358.12 62.06 250.4 0.70 0.10 14.20
Ra4 71.05 75.03 199.1 1.06 0.11 14.74
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n FEAD(O] 2 F34
g M N e = — =

o aEZ  F= EE = 2= SHAICIZ)  (ke/10a)  (kg/10a)
1721 936 1,473 2,143 4,552 238 4.790
TeohE= 192.2 I.287% 2,842 1.465 5,634 181 5,714
=25100% 214.5 1,435 2.000 2.105 5,540 1155 6.695
ARElc) =E1009% 170.7 797 1.700 2,338 4.835 199 5,034
(31) =Z=3l50% 175.8 817 1.857 2,157 4,841 230 5,072
=235H00% 197.0 827 1,932 1,808 1,567 8959 5.526
210.3 1,474 4 Q27 1,079 6,580 430 7.009
GS3180 182.6 596 2,301 2.729 5.626 107 5733
200.9 1.691 2,812 1.624 5,127 853 6.979
=E2100% 182.6 708 2,616 1,735 5.059 2TT 5.336
G53181 =S50 198.9 1,484 2101 1.830 5,415 644 6,060
=235H100% 210.5 1,440 2,489 1.802 5,731 913 6.645
R 1376 108 1.988 2,054 4,150 185 4.336
509 131.0 20 185 8,731 3.936 135 4,071
Z2sH00% 136.7 0 636 3.001 3.637 884 4,521

F—test
=271 (H) = === — — ns W *
n F=EAT[of w2 F ctH o|o|X| HE
T=100% 25150% 2511 00%
R25
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B TEAD[O] T E VM EF
= = 28] 7] ) H= EflH -o]= A= AE DEPH
{mglg) (mg/g) {mg/g) (%)
=E2100% 29.83 ab 19.98 bhe 810 be 75.98 de
THHE =3 50% 22.61 d 925 f 5.57 ¢ 73.15 fg
23L100% 27.72 he 19.10 bed 6.41 ¢ 91.14 b
Z==2100% 31.70 a 2377 a 10.44 ab 75.63 e
AbElch(d ) =3 50% 27.56 be 20.01 be 6.99 be T &
235}+100% 27.73 be 19.57 bhe 7.35 be 91.32 b
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