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Purpose&
Contents

Morus alba root and Ramulus mori are traditional medicinal herbs known to
have pharmacological actions such as cough remedy, anti—inflammatory,
sedative, hypotensive, and antibacterial effects. They are listed on the
Korean Pharmacopoeia and have been approved as food raw materials by
KFDA. In particular, Ramulus mori contains a high concentration of an active
component, oxyresveratrol. In this study, ethanol extract of R. mori was
prepared and evaluated various health improving effects such as the
improvement of blood circulation and hyperlipemia, the enhancement of
antioxidant function, and the improvement of the intestinal immune function.
The purpose of this study is to develop a multi—-functional health functional
food derived from natural products to improve blood circulation and

hyperlipidemia and to enhance antioxidant action for the aged.

Results

» Effective substance content of mulberry (roots, branches, leaves, fruits)
was investigated and oxyresveratrol was selected as an effective and
index substance.

»  Ramulus mori contained the highest concentration of oxyresveratrol was
selected as the raw material for the research.

= After evaluating the process conditions in the mass production system,
optimization of the manufacturing process of the extract and mass
production process were established.

» FEthanol extract of R. mori (ERM) was evaluated its health promoting
effects as follows:

- ERM shows a high antioxidant activity
- ERM shows antihyperlipidemic effects
- ERM improves blood circulation

- ERM enhances intestinal immunity

- ERM lowers blood sugar

= Evaluation of pharmacokinetics

= Progress for approval of functional ingredient for health functional food

= Complete an intervention study to evaluate efficacy on antihyperlipidemic

effects of ERM




Development of recipes for the production of functional foods containing

ERM as a functional ingredient

Contribution to develop healthy functional foods with ethanol extract of R.
mori with low side effects

Providing the increase use of an active component (oxyresveratrol)
proven in this study as a functional food ingredient and a pharmaceutical
adjuvant material

Contribution to develop high value—-added food sources by using domestic

mulberry branches with a low-value utilization

Expected Contribution to develop new functional food sources by expanding
Contribution research on natural sources containing oxyresveratrol

Contribution to the training of professional researchers involved in the

research by improving their practical skills and research ability.

Contribution to the enhancement of corporate value of companies

participated in the research by production of health products containing

effective component of K. morr

Utilization of the results obtained from this study to publish research

papers and to acquire intellectual property rights

Ethanol Improving

) Cholesterol )
Keywords extract of Dual claim ) blood Aging
) lowering . .
Ramulus mori circulation
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Fig. 31-3. FAE7FHA (A1)

(2) Alef

B oo gto] HPLC #A]o|A A}8% acetonitrile, ethanol, methanol J. T. BakerAtel A
w3t HPLCH &"E AF&3F v} Phosphoric acid:E ©AEstsH(F) o A 9891 t}h. Trizma
base, B-ME(B-mercaptoethanol), PMSF((PhenylMethaneSulfonylFluoride) Ascorbic acid,
NAC(N-acetyl cysteine)= Sigma (St. Louis, MO, USAAF AFE A&,
CoenzymeQ10S  th-& A 2F(3H=F), Oxyresveratrole SAMKYUNG COSTECHAL, HCI
(Hydrogen chloride)> DUKSAN PHARMACEUTICAL Co.(3F=)A},  Triton X-100+=

Amersharm Biosciences (USA)A}F Al#S A3t

(3) A= Az
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Q

o
A AN T FEFFA Y. FEo] B FAHAFEELS GFC o #x](Cat No. 1822-047, Whatman
& ol gate] e e & 3eh FH7IN-1000, Eyela)E AH&3te] oF 500 mL7bA ¢t

=

%= 39t 5529 FEES 80T 2AL2YE(DF8520, Iishin Lab Co)olA =2

ko3
E‘T‘,%

A7 27](FD8512, Ilshin Lab Co.)& AF&3to] 48A17F x5}t

(1) AAFAHFEE2] oxyresveratrol, mulberroside A, resveratrol 4]

Oxyresveratrol, mulberroside A, resveratrol % #2412 HPLC(YL9100, 4 & 7]7])E o]
&3te] FASFATHFig. 31-5). #Ad AHEH ol E g2 CHCN:10 mM HzPO, = 3565
(v/v)2 AbEslg o AL Luna Ci(d um, 4.6x250 mm, Cosmosil), ZH>%=+= 30T, 9]
55+ 1.0 mL/min, #& 332 325 nmE A&t

MALDI(Matrix—-Assisted Laser Desorption Ionization)-Mass+= Al dsta =A™ 3}
stys7] 7] YoM HA3t U+ Applied Biosystems Inc.(USA)2 Voyager-DE STR
Biospectrometry Workstationg AF&3tg1 o™, 'H NMR¢ C-NMR< s ew &% %
Hl Aol Al B {33 9l Varian Inc.(USA)9 Varian 400-MR(500 MHz)E AF&-3F%
t}.

Voltago  (mV)
o i i

......

Time (min)

Fig. 3.1-5. HPLC profiles of (A) mulberroside A, (B) oxyresveratrol, (C) resveratrol

standard
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Sk
5 30 uL® 2 N Folin A ¢F 30 uLE &&3F ¥ 5&7F A2oA wEA7 5 7% (w/v)
NaxCO; &9 100 pLe} THF 90 uLEs FH7hste] 25T, oA 90%zF W 3
microplate readerE AF&3lo] 750 nmol A FHFEE =AHSAL. A B9 EE=EHd sHd
T EYdE 2 gallic acid (7.8125-250 pg/mL)e] EF44E &3dto] AR pgd gallic

acid equivalent(G.A.E.) ngo.2 YeH AT}

A FAFEFEEY] F ZEHwolE gFS 517 8] Kamran 59 WH(3)S W sl
AFestaT) & ZTetRvole e =l X8 150 uLet 10% (w/v) aluminium nitrate 30 p

L, 1 M potassium acetate 30 plL, ethanol 40 pLE & 3le] 60E3F 2204 WkgA]7l 3 415
nmol A microplate readerg ©]-&3te] SFE=E AU AR50 hHH F SEtH o= g
&2 quercetin (3.9-31.25 pg/ml)e] ¥+ XS T3l AR pngd quercetin equivalent(Q.E.)

ng o2 LERH AT

SRERIRE

¢

2 A= FUdA AAFeRE BUFE AT S wHVIEd AT ATAY
A7) &FH A QoA AuE B VA (A, Ramulus Mori)g A-&-31 T
oo gto] HPLC #Alo|A AL&% acetonitrile, ethanol, methanol> J. T. BakerAlellA

3kl AFE-3F AL, oxyresveratrol 3% Sigma-Aldrichol Al ¢ 3t St

(2) FAFEF=d A=z

_22_



FAFAFEZAY ] SA P2 E
H X

X8+t (Table 3.2-1). &4

8
=
ol
ry
il
o B

0
of Axsth FAFAFENL AEY 3708 FE3] HPLC ¥4 3H9h

230 Ay A A8 50 g 0% FAHE o &
-BS3D, Jisico, Korea)ol Al 2A1ZF &<t &7 &3}

2o HPLC(YL9100 HPLC system, G #7]7])& o] &

702 Age

Luna Cigs (5 pm, 4.6x250 mm,

Phenomenex, USA), ZH 2%+ 35T, A A AE94-2 325 nm, 52 0.7 mL/min, A=

== 0] o
=S

_{

m

10:90(v/v)S AlFFo 2 &hof 1
Ao F3ae]

100 pL= 30% &b #4353

7HAl AB=25:75(v/v), 30%7kA AiB=50:50(v/v)el 71&7] %=

QR

CH3CN(A):10 mM H3PO4(B)

Table 3.2-1. HPLC operating condition.

Parameter Condition
HPLC-UV/VIS

Instrument (YL9100 HPLC system,
Younglin Inst. Korea)
Luna C18

Column (5 pm, 4.6%250 mm, 100A,

Mobile phase

Column temperature
Wavelength
Injection volume
flow rate

Phenomenex, USA)
Acetonitrile:10 mM
H3PO4(v/v)

0 min, 10:90

0-10 min, 25:75
10-30 min, 50:50
35T

325 nm

100 pL

0.7 mL/min

SAE At EE S A4, HEA,

A A S Felatr] $18te] 10 mg S @ 2w et



E &3 CHsCN:10 mM H3PO4=35:65 (v/v) & 100 mLell <] 100 pg/mL s%== A%
Aot Axd BEE&AS 20 F4ste] 1.56-50 ng/mLe] SAFAHTHEE S48 WHad

0.2 ym PTFE syringe filter (Chromafil O-20/15 MS, Macherey-Nagel, USA)=

il

(5) HPLCell olgh A= ¢ SAlH2wSaEE FHF 4

A FHAFEF N2 HPLC 4 A] CH3CN:10 mM H3PO4=35:65 (v/v) &wl= 100] 3]st

5 Fsith =, AAFAEF=N 1 mLol 4718w 9 mL H7bste] 108 34 g 5 0.2 pm
PTFE syringe filter (Chromafil O-20/15 MS, Macherey-Nagel, USA)Z o3 % HPLCE
FASEATE AW SAH=HGESE S tha Aol 93] Atk sit

0%
N
lo
fo
>
=,
[>
=
™
[m
i
ot
o
=
©
)
)
=
fu
<
o,
=
Y
do
o
2
tal
N
1o
&
M
i
oft
o
B\
ol
ol
32

2=27](FD-610, KETT, Japan)& ©]&3}
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50 g sample of Ramulus Mori

v

Add 400 mL of 80% Ethanol

v

Reflux extraction (95T, 2hours)

v

Dilution
(1 mL extract and 9 mL solvent)

v

Filtration
(0.4 mm PTFE syringe filter)

AN WmE A FREAT S7F AP 30T ¥l 7I(KDO-150, Kukje)E AR-& 3o

A ol AN FHZZFNGS A 25 el HPLCE A43H9
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A A2 Bacillus coagulans, Streptococcus, Rhodococuss capsulatus, Saccharomyces cer-
evisiae, Lactobacillus acidophilusE AF-&3tAth 79 HAFS 2 AF 1 g& S/F 100
mLoll &3 F ZF7]E ol&ste] 500 g AAl HFAH MAES AT e A
A AEL 30T #F7olA 64, 1247 545 FAFAHAFZAS A=

of SAEsMES TS EA S
(10) 47 AHA7Ie) WE %A

AGAN e wheh FAN ] A 2= Fol vhEvhe mae] whet 19, 24, 49, 84,
1049, 119, 128 3% Agste] AGA7Id me g9 &4 ZAE Fastark
A7l ek AFE A AES 0T WP N TUF £H T FEEY 2 AAFRE

=4S Axste] HPLCE ARSste] SAldAMZtEE d3s 248kl

ftlo
ﬂll

250 kgo FHE W AW FAE Aol g} SN F4 a9E5 FAFAY. 24
249 AAE AR F LGAHI 2 AHa o] 15-30 m
AAAES 25T I Fezd AFED) NN 58 4 F Fre FH%n AF4FZ

MNE A xste] HPLCE AM&3ste] SAH AW GEE S E483h
(12) A A<
A8 Ayto] thik EA A 8= SPSS software (version 12.0, SPSS Inc.)& o] &3] T+

Azpel Fs adz2 Yepdde =3 794 zel7k 9= &E2 Duncan’s multiple

test® p < 0.05 F5o 2 A% FoAorm AAGY
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FE7
l
IR
l
L) =9 0% T4 o et (&)
2 wEk | (95T, 4413 SR/
l
[ @@ |95C, 407 B/
l
3} Sum 394 JIEF X HE ALE3H]
73kl 7t
l
| B2 | #%EFG0T oF fA)
J
- A 24X FAAZ T 30T A
saaz | o 2 F 30T A
48713k Fot A=
l
[ 2 |55 wA 2
l
N
l
X

olr
M
i
-3
S
Do)
ofo

H 2,2-diphenyl-1-picrylhydrazyl(DPPH), 2,2'-azino-bis(3-
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ethylbenzothiazoline-6-sulfonic ~ acid)  diammonium  salt  (ABTS), 2,4,6-tris(2-piridyl)-s-
triazine(TPTZ), oxyresveratrol, resveratrol, L-ascorbic acid, quercetin, rutin hydrate,
kaempferol, (+)-6-hydroxy-2,5,7,8- tetramethyl-chromane-2-carboxylic acid(trolox), gallic
acid, Folin & Ciocalteu’s phenol reagenti= Sigma-Aldrichol 4 +43 T ol & o]99] &
Ahals BEA o] A% potassium persulfate, sodium acetate trihydrate, iron(Il) chloride
hexahydrate, aluminium nitrate nonahydrate, potassium acetate, methyl alcohol,
Fluorescein<e W A3} (5), hydrochloric acid, sodium carbohydrate anhydrous, iron(II)
sulfate, Potassium phosphate-monobasic, Potassium phosphate-dibasic 9 4F3}H(S:) ol A]
&ttt ORAC assayel AF8¥d  AAPH (2,2 -Azobis(2-methylpropionamidine)
dihydrochloride), Trolox (6-hydroxy-2,5,78- tetramethylchroman-2-carboxylic acid),
Ascorbic acid® Sigma (St. Louis, MO, USA)AF AFES AFE3F1al  oxyresveratrol S
SAMKYUNG COSTECH A} Al#FS AF&3Fth SOD activity assay©l A& SOD assay
kit = Biovision(USA)AF A& AFE3FIth 3 mouse 219 3T3-L1 cell (KCLB 10092.1)
< sample = AL-&-3F A T Trizma base, B-ME(B-mercaptoethanol),
PMSF ((PhenylMethaneSulfonylFluoride) Ascorbic acid, NAC(N-acetyl cysteine)= Sigma
(St. Louis, MO, USAAL AFS AF83FA 3, Coenzyme Q102 ol-gAek(st=r), HCI
(Hydrogen chloride) DUKSAN PHARMACEUTICAL co.(3F=9)A}  Triton X-100=
Amersharm Biosciences (USA) A} A& AR5}
B-Carotene, ascorbic acid, Trolox (6-hydroxy-25,7,8-tetramethylchroman—-2-carboxylic acid),
horseradish peroxidase, resveratrol, quercetin, sodium hypochlorite Sigma (St. Louis,
MO, USA) A#S AF&3+3lal, linoleic acid, taurine, chloroform, isopropyl alcohol-
DAEJUNG CHEMICALS (%t=r), BHT(Butylated Hydroxy Toluene), hydrogen peroxide,
sodium hydroxide, potassium iodide, DMSO (Dimethyl sulfoxide)= SAMCHUN PURE
CHEMICALS Co. (%), tween 40 DUKSAN PHARMACEUTICAL Co. (g=7),
PBS(Phosphate buffered saline)< AMRESCO (USA), phenol red= JUNSEI, H2DCF-DA
+ Invitrogen, MEM(Minimum essential medium), FBS(Fetal bovine serum), trypsin
EDTA, Penicillin streptomycine, HBSS(Hank’s balanced salt solution):= GE Healthcare

Life Science A& AF-&3F3th

(2) DPPH 207 2% =4
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N7 AAF TS &9lsty] 98 DPPH &tuZd A2A S SAH3ATHA).

shatst B4 7bd 2 5] 7172 A #YZ (free radical) #F §H&-sk= Ao, o] 7]
g o] gdte] kst &Aol  vxn AAEHe= =4
DPPH(1,1diphenyl-2-picrylhydrazyl):= 3stx o g2 otA 3ty =84 ool ®aAe o
= =it o] gy das T FrIEelA b, kst dAo] = =4
A S EYE @2 =do R wskA #nh ol gh Ao wskE Ftsso] H RN
gakshso] Hojd Ag e wRE7F g ARE Agstd Ao Wiyt FElsta &t
oA = Ay 57 €2 A EE Agehd BHepdolA @ Wyl dojuA d=tt o

@ DPPH assay: $oto =t Ao Wsts E3) Fasse & 5 dAw Swe we

Lo
ot
e
Lot
off
o
Ay
ol
ro
Au)

¢

Aol 517 nmol A AR fATHE A& o] 83}] spectrophotometers 53l 4] 753tk
96-well plateo] F=% A& 100 pL2} 0.1 mM DPPH &9 100 pLE #H7Fs & 22
A 1057 -3 Al A th Microplate reader (UVM 340, Biochrom)Z AF&3}e] 517 nmoll A &

HEE 24T AR DPPH #e)zh 2452 okl Hol 248 F45 ¢ vlgstol
Aksterh,

Bz A2AS (%) = (1—

(

sts Agze AREdol F #uZe 50%E AA 5%l ICse (Inhibitory

concentration 50%)< A}-& 3}t

[ea

(3) ABTS 2z 2% 24

Aol ABTS 22 2758 17 $13) Roberta 59 WH(G)& B Agel w7 Nl
of %439t ABTS % £7%< DPPH assay® 92 Saih 214 volx 474
N guge 4gshs el ofdy] el the Re PO in viwo HEL el

olA] Yol Aol gulZt A7% (radical scavenging activity)S 7FH A o7 &olst= Wi o]

W

t}. ABTS [2,2'-azino-bis (3-ethylbenzthiazoline-6-sulphonic acid)]i= Potassium persulfate

k8- Al AF3lE] o] ABTS radical cation® @ W3} 11 o]&= 734 nmol A EA- A 355
& Yed= AE5A geEolth o] ABTS radical cation &4bsl &4o] & Ed 3
YA ABTS® S WA dojA A #ar o3k Ao WstE F3] fetox A5 At
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o =
< A

e
il
f
o
ol
)
N
Lot
ofr

t}. ¥3F spectrophotometerE E3| 734 nmol A S3 %=
o}

96-well plated] FXE AlZ 50 plLo} ABTS o)z &9 150 ulLe FH71sk & 220 A

xo

<
T
<

;2

Fsts AFzes AEEHC T #u#Ee 50%Es AAET =<2 ICso (Inhibitory

concentration 50%)< A}-& 3}t
(4) FRAP 4

A5 FRAP #2412 Sean 59 WH(6)S WHFsto] 433t FRAP assay= The
Ferric Reducing Antioxidant Power assay 2] °FAl=A @itz gAdo] e EZo 23
ferric ion(Fe®")o] ferrous(Fe?")& A% HoAX &= AAS FATozZH Alade F d4ts)
TS =A% Wolth URE o dAakskA (antioxidant) 7} 2 3 (reducing power)S 7}A]
A dtkE Aol A Fgtele] vr2 pH oA EdAe] o3 37FE[Fe(lD]o] 27FdFel(I)] &
FdE = dYE xR ackEo Welth. 593 nmolA A E= ferrous TPTZ
complex [Fe(I)(TPTZ), 1*"¢] FFE &3l FAitstss 43¢t th& Total antioxidant
measurement®t H] S w whgAdo] kg ROSO| g dibstss A &dA o]

t}. 300 mM acetate buffer(pH 3.6), 10 mM TPTZ €< 20 mM FeCly3:6H,O &<

==

10:11(viviv) H]&2 E¢3 FRAP &85 £438H7] dell whso] 3023t 35T wkgAI1 %]
t}. 96-well platee] H%=E A& 30 uLe} FRAP &9 225 plLE H7lste] A Lo)x &7+
HE-2- A 7t} Microplate readerE ©]€3o] 600 nmollA T3 =S =AHsct A g9 iz}
T2 FeSO,TH 09 54 4S 53t A8 pg% iron(I) sulfate equivalent(ILS.E.) pgl &
L ER A T

(5) ORAC assay
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ORAC assayi= Oxygen Radical Antioxidant Capacity assay®l <FAt=4 AAPH
(2,2'-azobis (2-amidinopropane) dihydrochloride)ol] <] A ¥ peroxyl radical (ROO™)=
218l Fluoresceino] AFstElo] @S = WHES o8t} o whg Fo &ikst &4do] 9
= E#o] H7IEo]AH Fluorescein®] oxidative degradationg #] 3l 3} Al

=]
Fluorescein®] ¥3& 8+ £5& A AAZIA H+e=dH olgd XA Ard uwe} st =4
o

H

WA potassium phosphate-monobasic¥} potassium phosphate—dibasicS  ©] &3}
Phosphate buffer (75 mM pH 7.4)5 A %31 o]Z o]&3o] AAPH solution 40 mM
(peroxyl radical generator)E A F3&Uct. E Ao E AAFAFZZ=EY FaAPE
oxyresveratrol, UA DiERToR A3t FAlo] vt dE =& ascorbic acide}
trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid)Z AF&3F3ith 96-well plate
o] methanol®l] =<1 Fluorescein 50 nM= 120 w2 #5392 5 L34 methanold] =<l
AR FE 5, oxyresvertrol, ascorbic acid, troloxZE serial dilutiong ©]&3 o2 F== A
Zolo] 7 FEEE 20 wB Yste] F 140 ule E-F (Fluorescein 120 pl+ samlple 20 uf)

S 93 ZFSAT. ol 37Tl A 1587 preincubate A7l & 517 nmelA SF =

Ll

A3t 2 & AZ¥ AAPH solution 40 mMS 2+ wellel 60 w2 #7}stal (Ex/Em :
485 / 528 nm)el Al 60min &<t kinetic assay® A3t Kinetic assay®= 4% #S
o] 83 graphs 18] =149l ofg] W3 = AUC (Area Under the Curve)® S sample
3} blank ZFzell A ka1 #ke]l #FQl Net AUC @< S8 @datslss SA4sidch it
sks AFEE + 2oz AHE-H Trolox
(6-hydroxy—2,5,7,8-tetramethylchroman-2—-carboxylic  acid)E 7]+ 3 TE (Trolox

Equivalents) S AF&-3}%)

(6) Superoxide dismutase (SOD) &4 =3

SOD(Superoxide dismutase)™= 7}g 23 &d4kst @49 sy E superoxide anion(O™")
< Hydrogen peroxide(H,0,)9} Oxygen(O,)o. 2 #F3|gttt. SODY A& FAHsH7] 9sh

Ao 9@ A AR/ARAN 4 gl nAHdidl TFAAE WST-1 (Water

N\
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Soluble Tetrazolium salt, (2-(4-iodophenyl)-3-(4-nitrophenyl) -5-(2,4-disulfo-phenyl) -2H
~tetrazolium, monosodium salt)E& ©|-&3 SAWwo] wo] A& ¥ttt WST-1-2 superoxide
anion®l| 2|&] 3AFH o] =842 formazan dyeE AA3TE o]H A WST-190] dd¥H+= 5
%=+ xanthine oxidase(XO) ¢ @Al H#H st H=d SOD= ol X0 &4 e A A

S A=
4% & 9

A

71 Al ¥ =4 o283t A3 & (inhibition rate)S &3 SOD activityE FHH % o=
=

Sample preparation®® mouse 2l 3T3-L1 cell(5.0 x 10%cell)S 2}7}2 lysis buffer

=

(0.IM Tris/HCI, pH 7.4 containing 0.5% Triton X-100, 5 mM B-ME, 0.1 mg/m{ PMSF) 1
m{ o Y3l centrifuge(14000 xg, 5 min, 4TC)3to] lysateE AAASFIT old  cell

Ao Azl sS A A e BALS AR FEEY FE& AHEQ oxyresveratrol©]
i A dxdeR ks @Ado] ka4 xl =49l ascorbic acid(Vitamin C) ¢}
NAC(N-acetyl cysteine)E AF&3IATE EgE AlFolA o=l e CoQl0S A ARE-3ho
H skt 529 HAEFTEE A FE2EE 20 pe/ml, 50 pg/ml, 100 pg/mé, NAC 5 mM,
Ascorbic acid 20 pg/ml, Oxyresveratrol 20 pg/ml, CoQ10 74 pg/m¢ (F= 370 mg & CoQl0 &
2 100 mg)= A ZsFATE 96-well plateo] ZF welld &= H3] 240 pl <, Enzyme working
solution (Superoxide) 20 xl, ZtZte] &4 10 xl, WST working solution 200 pl& ¥ 3k
I5(S) Sample solution (Supernatant) 20 %, T2 1&#(B1)<> Sample solution t2l
DW. 20 p® HF3 & = X3 37C, 20 minolA incubate A1%7] § Spectrophotometer &
450 nmell A FF =2 A5 STEY Bl1ES 229 blank 72l B2 (Sample sol 20
w + WST 200 w0 + Dilution buffer 20 )¢+ B3(D.W. 20 ¢ + WST 200 @0 + Dilution
buffer 20 p)E F743%to] F3= s =AU 50% Al wES Hols %55 1 UL

= Ak

s

O

T2 1]

(Bl1— B3)— (5— B2)
(B1— B3)

SOD activity (inhibitionrate %) = % 100

(7) B-Carotene bleaching assay

B-Carotene bleaching assay+ 4Fslse SA4357] 91k W o2 food chemistry &oFll

A Eo]l AEEE wWolth B-carotened  vitamin A9l AFAEA] 5 -conjugation
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f7138}8 = o]t} B-carotene AHr-2FHZy} WHS-3}o] ;- —conjugation
structure W9 C=C o]sZgo] XA HAHA =0 o]els M wssE F3 Fitst
TS AT = A AFEH LS Linoleic acid®] autoxidationg %3] A4 E T} Linoleic
acid= 7] F9 2FA9F whEsle] Ao Al autoxidations Yo7l o]#H T WSS F3
lipid radical ¥+ lipid peroxyl radical (L ¢ or LOO ¢ )& AA gttt o= A AAE =72}
tZ+& B-carotened} WHEsto] WAL Ao 7|=d /4 A antioxidanti= ©] WFS A
st o]k WMo A3]AHEE Microplate readerS ©] &3 470 nmol A =4H &%
L8 S disss 4T 7 Uk
M A chloroform®l] B-carotenes 1 mg/mle] =% =9l B-carotene solutione WHEAT}.
o] #3F B-carotene solution 300 Lol linoleic acid 22 w0} 200 w0 Tween 405 H7}38ko]
MaEe e Y FRFE 840D -

ﬂ

i

B-carotene/linoleic acid mixtureE WHE $ o]
0.6~0.7) 3 T AbAso} FE3S Wkg3sk 4 QT2 shaking incubator® £3) saturation A Z
t}. 96-well plate®] B-carotene/linoleic acid mixtureE 180 ul* 3% 3 methanolo]
ol AMAFAHFEF=+E (ethanol extracts of Ramulus mori 153% oxyresveratrol, ERMO),
oxyresveratrol, BHTZ serial dilution 3t¢] o8] =2 A Zste] z} === 20 wX ¢
3te] % 200 0 (B-carotene/linoleic acid mixture 180 pl + sample 20 pl)& B3 x}333}
At} o]= Microplate reader (Spectra MAX, Molecular Devices)E ©]-83}o] 45T A 58

2 N

o7 2A7F Hot 470 nmolA Kinetic assay® FH LS =AHFE Al 79

obal Aol ZAE FHE S thlsre] AnEA

oot

Sample (S, — 5,)
Negative control (N,— N,)

Radical scavenging (%) = (1 — ) x 100

Ae SAE FF= (SpollA 243 F-o FHE=Z] (529 A (S-S E Alvtetal AW =
],

ot AlmEFo] Wk 50%E A3 HE<l ICs (50% Inhibitory concentration)g A
&3kt
HoAdglo A ddrEteeS A A Fte BEERES AAFAHFEE (ethanol extracts of

Ramulus mori 15.3% oxyresveratrol, ERMO)¥} 1 f3& A%< oxyresveratrolo] i ¥4 oz
7o g ggAaksl Aol Qttu 4R EZel BHT (Butylated Hydroxy Toluene)ES AF-83}
o] BE (BHT equivalent)® e AT
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(8) HRPO assay

HRPO assay¥ Horseradish peroxidase-mediated oxidation ¥F-g-ol 7]%3 &Atsls =3
Wi ol Horseradish peroxidase® A %¥iFWo] (horseradish)ol 33t A+ A2t a
2~ 22 hydrogen peroxide®] x| sloll substratee] 4F3tE FHZst= &40t 2 pH
indicator2 AF&% 11 91+ phenol red(phenolsulfonphthalein)i= AF3}stY wkS-of wlz} o)

H3A =4 olgdk A4 A2 o]&3H horseradish peroxidase-mediated oxidation®] AF3}

o,
k1
il

Z4T 4 vk o] W antioxidantE 7 A 2stW  antioxidant™ hydrogen
peroxideZ scavengingd}®] phenol red®] 43S A&t ojzldk WHAHLS o APAHAEZS
microplate readerS ©]-&3a 610 nmolA =AY FAES Ef S =AHS = Ut
WA 96-well plate] ZFzZF 10 ©09] hydrogen peroxide®?t 80 w2l PBS (pH 74)E Y1
methanoldl] =< AAFAHFZEE (ethanol extracts of Ramulus mori 15.3% oxyresveratrol,
ERMO), oxyresveratrol, resveratrol, ascorbic acid, trolox& serial dilutions}e] o2 %
Azste] 7z FEEE 10 w2 "ske F 100 w0 (HxO2 10 pl + sample 10 pl + PBS
(pH 7.4) 80 p) ¥rgolS w531 37ColA 156% F<oF Wx]3lkt}, o]ojA] Phenol red (0.4mg/
me) 50 peet HRPO (17 U/me) 50 wE ZH2t H7kste] & EF 200 e 253 1568 &<t
HES-A1Z1 & NaOH (400 mM) 50 @& €3 233t th. ©] & microplate reader (Spectra
MAX, Molecular Devices)E ©]€3t 610 nmolA EFF=E =AU A 89 34tsts
obeff Ao AR FFE Fs st ALtstAh

o

flo

Sample

Radical scavenging (%) = (1 — ) x 100

Negative control

Frtsts A AREH F duZe 50%E A7 $X=2 ICx (50% Inhibitory

A=

=

concentration)s A3}t
HoAdglo A EEteS A A Fte EES AXFAHFEE (ethanol extracts of

Ramulus mori 15.3% oxyresveratrol, ERMO)¥} 1 3 A< oxyresveratrolo] 32 &-4ks) <
Aol Qa4 d# R ascorbic acid, resveratrol, troloxe} Wlustr] f& TE(Trolox

equivalent) = YEFH AT}

(9) Taurine Test
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Taurine test: hypochlorous acid®} taurine®] wWHE-ol 7]%3F Aaksls =3 HbHo|t},
Taurine< HFO25FE 2 & ofrj=4te] dF oz v oty iy = Solgh

2, AESH EA4S AYa v} Taurine> AA HollA o= 7kx] A &4
b I F Sty gF5ukgolA AAE = HOCI (hypochlorous acid)ZH-E A EE
Ho3sh= 7l5olth, dFukgo] dojuA HW A% dd AX (GFSFT, gz, o
Al S)7F S s Hal o] 2 Qe AlEEA o] wig AE HOCIS A4 3 #H|7F S7hd T

olu] taurinee HOCI¥} WS35}y taurine chloramines Ao =X dxpAH oz ZA]o] 7

L
o

i
1ok

A
=
s
i)

gk HOCIS AAs AEZE REstA Hrh A olgd A A4 ¥ taurine chloramine-
potassium iodide¢} WH&3Fo] 350 nmolA FEFTE 2t A4 E taurine chloramine°] %S
5 FHE 2 =4 949 A antioxidant”} HOCIE 2443 taurine chloramine®]
A7de] A= AL potassium iodideote] WHEE EojE7 Hol o] o]&3dte] IitstE
g g A "k

WA 96-well plate®]l methanolel %<1 4AFAHFZF% (ethanol extracts of Ramulus mori

oo*'
mlo
A
o,

15.3% oxyresveratrol, ERMO), oxyresveratrol, resveratrol, ascorbic acid, troloxE serial
dilution 8}o] o8 TEZ A Fste] 24 ¥ Z 10 w¥ ¥ 3 taurine(150 mM)<S 10 2
7} Yo]F a1 o]oj A sodium hypochlorite(3 mM) 10 ¢ PBS (pH 7.4) 70 wE vl 3}o]
= 100 pl9 (HOCI 10 p¢ + sample 10 p¢ + PBS (pH 7.4) 70 p ) ¥FgS w531 A2

o A 108 %< ¥ A AL o]o] A potassium iodide (4 mM) 100 wE ¥ x}33Fth.

mN

_4

©] = Microplate reader (Spectra MAX, Molecular Devices)E ©]-&3}o] 350 nmolA] &%=

2 2440 ARe] FAETe ofd Ao 24 FPE G st Aagnh

Radical scavenging (%) = (1 — e x 100
ging

Negative control
GArrsls AFRE AREH0 F Uz 50%E AAGT FwE2 ICx (50% Inhibitory
concentration)< AF-8-3} 1 T},
o Ago A gatsls s SAHs A e EFS AAFAHFEE (ethanol extracts of
Ramulus mori 15.3% oxyresveratrol, ERMO)¥} 1 & &< oxyresveratrolo] i 4kst &
Aol 9lttar 2R ascorbic acid, resveratrol, troloxe} ®]wEr] 98l TE (Trolox

equivalent) & YERH AT}
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(10) CAA assay

CAA assay+ Cellular Antioxidant Activity assay®] A=A cell oA e dAiksls<S
4% 5 A= WHelt 719 in vitro FhEs S WYHES EETY AHAA THE
(A2l Al=m7F ROSeF #3 wh&ate] skel)S S 3Akst
assay Attt CAA assay= AE WHelAe F¢ wg 59 bioavailabilitysS aL#] g

ol[‘
filo

S =43+ chemical-based

cellular-based assay =1 & 4 At} 7]E A2 ZAH U2+ HepG2 celll DCFH;-DA
(dichlorofluorescein diacetate)@b+= &% dyeE Yo% DCFH, HEl2 AMETE H3sta A

Fe]l A= ROSel ol DCF Hej® Abstx o] 3gstA k. ROSO SdistE 9l afA
free radical generator2AAPH (2,2'-azobis 2-amidino—propane dihydrochloride)E 3§74 ¥
F=d AAPHel ]3] A4 E peroxyl radical (ROO)ZE <&l DCFH;-DAE AFshA| 71t
ol &7 “YoF compounde= MEWR FFEHo AxXUe & ROSE AAE wmet
DCF®] 28t Asfsio] 2@ zFS SolA dvh. Sol& 3 &2 =49 dAakstsat vl st
7] W&ol o] & o] &dte] AEUelA Ao s es FA8E + A
A 96-well plate®] Z} well vt} HepG2 cellS 6x10* 7HwHE seeding 3F & 24A17F S<F
37C, 5% CO, incubator FollA wlFAIZTE olu] WA= 10% FBS (fetal bovine serum)<}t
1% P/S (penicillin-streptomycin)S 7}k MEM ® A& AF&3FA T 24417 Fo] 100 ul
PBSZ washing &3 t©A] 100 we MEM #®ix]e 25 uM<e DCFH,-DA<%}
DMSO(Dimethyl sulfoxide)dll =<1 FAFAHF=EE (ethanol extracts of Ramulus mori 15.3%
oxyresveratrol, ERMO), oxyresveratrol, quercetine serial dilution 3¢ o2 =7} H L5
z3sto] ZF welldll A 2sle] 37T, 5% CO, incubator SFollAl 1A13F &oF nj kst t). o]
AbEshE WA= FBS7E H7HEA = wMiAE ARESloF stedl 1 olf= FBS7Y
DCFH,-DAE 4FshAl7]17] o]t} 1A]7F $of 100 w0 PBS® washing 353 HBSSel| =
el 600 uM<e] AAPHE 7} welld] ¥o]59%]
MAX M5, Molecular Devices)S ©] &3l

Aot 23t efoll A Microplate reader (Spectra
1A &9t 6 HAe 2 3 (ex : 485 nm em:
535 nm)E =43ttt =A 3 fluorescence #S A 7te] WhE FAOHRZE 19 7+

=
AsEo] W& AUC(Area under the curve) @< otttk 1 F ofgf A& o] &3t

(o MBS Auce .
CAdvnit =\ 1 — mr=o Avc I b
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Satsls AFEE AREAY HY 239 50%E YEYWE FXE2 ECy (half maximal
effective concentration)S AF-&3+4]
BoAg oA dakslsS SAstaA g e

Ramulus mori 15.3% oxyresveratrol, ERMO) ¥}

o g
:lo
ol
o
™
[-40
(@)
b
<
=
D
w
<
(@)
=
Qo
—t+
=
S
o,
L]
odh
2
Yo
ik

Aol otttz 4# A querceting YAt =Tt o

Wit

Ao AMEE A FAH FEEEY Axe A A FA 1,000 ¢& THTE MRS
A MAE £ 80 % FAE CdEE 8000 mLE #H7Fst &3 AlFH71(H0429115,
Hwashin Instrument Co.ell A 48 A3t F==3k3th. F50] 9 FAHFEES GFC o3~
(Cat No. 1822-047, Whatman®)& ©]-&3}o] 79t of N
AFE3ke] oF 500 mL7bA] 7
Ilshin Lab Co.)olA &2 % Z2A71x7](FD8512, Ilshin Lab Co.)& A}-&3le] 48 Al7F &<t
Azxsdn. FddETozE ARES vy FEES GNC(Pittsburgh, PA, USA)Y
Ginkgo Bilobag ©]l&3tatt AdsES 557 7
ol AN T at? 8F % ICR mouset F)3Lotdlol Al - ate]
1579 o] A7 &4l HSAIZ 5 AMRstdt £33 AtRe AFEA AFHGES s

3, APSE] A Es 20~24°C, FUlFEE 45.0~55.0%, === 200~300 Lux® 124]
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(Lh) A E 54 A Y

METFY] £Ao 7 oldk AE WO Lactate dehydrogenase (LDH) F8]& A3 £49] A
A2 o] gkl 200~250gQ! 85 FH SD rate] HoiA YA FAS Ao F&aA
3.8% Sodium citrate ##E 3 F 950 rpmlzE 10E7F YAEEste] platelet rich
plasma(PRP)E #2]3}1, 3,000rpmo 2 10%7F HAE e 3le] platelet poor plasma(PPP)=
At PRP= &7 A14-7](MELET SCHLOESING Laboratories, Osny, France)Z ©]-83}¢]
4o 2 ASsla PPPE 2 x 10%ml7l S =2 34 star, 247F ojudl AFE3
31243 PRPl 05 mg/ml, 1.25 mg/ml, 25 mg/mle] T2 &S 7}sle] 37°ColA 58 5
o} incubation ¥, 1 9 10,000 gollA A& A AR F5d 50 ulEs
triscfEDTA buffer (56mM Tris base, 5.6mM EDTA, pH 7.4)°] B-NADH (sigma)E 0.17
mM=Z =5¢ &9 1.8 mlol 7Fgk th& 37°Cell A 58 &<t incubation 3ttt o 7]ol 37°Cel
A1 w2 incubation 3 < 14mM pyruvate (sigma) &< 100ulE 7}skal, SA] 340 nme]
g FHE g2E&S SHSYY AEEYE fEE LDHO W& 05% Triton

X-100& Aeiste] RE Fago] UL WE 100%2 71 F5te] Fikshqct

180~200g2l 6% 47 SD ratg 20 mg/kg, 50 mg/kg, 100 mg/kg?l 371 A &2 Fo

w3 iR 2 SddFEE (100 mg/ke)d Nz or AAGA. 7 o

oft

o
-

l%_
2 6
g4 skl FoAAl AFTS SASEL 10 ml/kg o2 fH4kste], v 13], 2143 A4 7o

Ol
2

I

Ak A=A w9 HGEo] 455 9] Isoflurane (Piramal, PA, USA)Z &Yl

i)
Ol

K

}_

B4 Fo 6083%o 70% FeClsE A2l 2 mm?Y

Whatman No.l filter paperg 74 %ol &dl¥31 & 7F 54 71(Omegawave, Tokyo, Japan)&

o] g3sle] HE =AEAUrE 1023 Whatman filter paperS A 78t 508 %<t (F 60%)
=

stk A4S FHFe 10%7F HUe WE FEY Ao Lojd Ao R
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180~200g?] 6F% <# SD rat2 20 mg/kg, 50 mg/kg, 100 mg/kgel 37} AId=2 F
T Sui R 2 LY FEE (100 mgkg)el FAHRLoR AAEAT. 7+ o+ 67}
A FAste] oA AFS =AE T 10 ml/kg o ® S4kate], wf 13], 2147 A Fo

o AHZE HoAgmoa o 9 mlS A et

s

Atk AFEA ATR 1A
A4 3.8% Sodium citrate 1mlS #1233t 950rpm o2 10#37F Y4+l ste] PRP) +¢
&ta1, 3,000 rpm o2 1087 YA el ste] PPP) Atk PRPE E1AIF7]|E ol &3l 4
e +=2 Agsta PPPE 3x10%ml7t U %2 3Aegtt. @43 ¢8-S Chrono-Log
aggregometer(Chrono-Log, Havertown, USA)ES Al&3sle] =AH3Act. AEdd dixa0sS
cuvetteo] ¥ i1 37Co A 10%7F incubationd ¥ 1200 rpm e % nWHeH A baseline©] <4

3 9w 2w $PH2

N,
i
filo
AN
o
ol
ol
3
oo

1023 &

[ 7)A Algol]l A8 % aggregometer]
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(u}) &

50 g3 o4 A%

oS- thsk 3= H7}slarAt prothrombin time (PT)¥} plasma-activated partial
thromboplastin time (aPTT)S A& dA-g-11F247] ACL100 (Instrumentation Laboratory,

Astg k. PPPE 37ColA 787 incubation 3t 50 PPP PT

A

Milano, Italy)=
reagent (RecombiPlasTin 2G, Instrumentation Laboratory) 10002 43¢] S a7pA 9] Al 7HS
ZAsA k. APTT T3 343 A55 419 37ColA 73t incubationdhe] &7 50uL]

APTT reagent (SynthASil, Instrumentation Laboratory) 534S %713+ & CaCl, 50l =S 4

Stz 2 aspirin (50 mg/kg) e FANETFL R AR L AEE AFFo 5
AZF 3 " 2R uHEle] 37°CE AL FAAZIL #gE ZodA 3 mm
T7F Eod= TS 15 ml tubeo] el €S ¥ #EeHT. ddo] HA = AS

sl Polo] o ol MAA @3 o WE AN SR
(b EAA

One-way analysis of variation(ANOVA)E AA|ste] foAde] #&dsA Svjdi a3

z7F Q= A 3elst7] 98] Dunnett's t-testE 2 AT (p

/N
o
o
2

o AAFAFEEY] FU2HE At 23
(7h AleF 2 A8
FATFAFEEY] ZUzHE Ast sEAde dYxdoez  AE¥ Simvastatin}
Oxyresveratrol< Sigma(St. Louis, MO, USA)A} #A|&S AF8319 3, Omega-3% V-Plus

High Strength OMEGA-3 (Green Health PTY Ltd, Seven Hills, NSW 2147, Australia) A|

e AEsk T
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soelo] A 4ge}e] & B oret.
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=

=
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<

FA FE=Y FU2HE Ast 295 AFetr] fste] 153 &3k A4S 713 Rats
S Z+zF 6nkg A Qe aF o ® YAt Group [ SANERTFORE 10 ml/kegd SFHSF
£ ratd-& ¥ (zonde)S AREdt] AT sl AWk ARE FEeAt Group
I(Model Contro)& 10 mL/kg® ZH+E AT459 91, nZdY~HE ALE(Table
3.3-1D)E Fwotdtt. Group I 1 mg/kg® simvastatin, Group IVE 25 mg/kg?l
oxyresveratrol, Group V, VI 18|31 VI Z+Z} 20 mg/kg, 50 mg/kg, 100 mg/kge] A 5
=%, Group VIII 100 mg/kg Omega-3(V-Plus High Strength OMEGA-3, Green Health
PTY Ltd, Seven Hills, NSW 2147, Australia)(Fig. 3.3-2)2 10 mL/kg® ZTHF(5FH
FDMSO, 9:1 v/v)oll Fol A 5] agla, ndd2dHE ARE T35 AtHTable 3.3-2).
ol ¢} & W o R 28 Fob wid AAZ Aol AT 9 AR HAHFS SBSA
289 A, wiAT AR 2 = FEd AFRE AlAst] Aol HE Atk A o]

AgE A A 18ARE Foll sE& olAEF

rX‘i

(Terrell, USA)(Fig. 3.3-3) &4uH A4S A}

gotol nhH ¥ Agomvy A ARFAL. AAF AR 4N U A A

Fig. 3.3-2. Omega-3 Fig. 3.3-3. Isoflurane
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Table 3.3-1. At& 9] =4

Components Normal diet (g/100g) Cholesterol diet (g/100g)
Casein 18.00 18.00
Mineral mix 4.00 4.00
Vitamin mix 1.00 1.00
Corn oil 5.00 5.00
Sucrose 5.00 5.00
Starch 61.80 60.55
Sodium cholate - 0.25
Methionine 0.20 0.20
Cholesterol - 1.00
Cellulose 5.00 5.00

Table 33-2. 2o AA} GA =4 FEE] H8&F

Treatment groups Diet Treatment of test compound

A N ZT(NC) 4 Aol =% 10 ml/kg BW

Model DY 2HE Ao =59 10 ml/kg BW

& o 2=-(PC) aZYHE 20| Anl2~Elel 1 mg/kg BW

Oxy 25 DEYAHEZ Ao S A 'v’ﬂéﬂﬂﬂ‘r‘fi 25 mg/kg BW
A 20 aZYUzHE 2o A 4 FZFE 20 mg/kg BW
A 50 aZE ~HE 2 o] A A %%g 50 mg/kg B.W
&A1 100 ALZHEE A0 FA 4 FEE 100 mg/kg BW
Omega-3 TFYHE 2] Omega-3 100 mg/kg B.W

ASHES 8 =59 749 e 249 &8 T3 doAuA Hu, A4 FEIE, o
4 735 (multiple sclerosis) ¥ A7FA A3k (autoimmune disease)s 9] dle] HT}, o]
g Hk§> macrophage, neutrophil 3 #& WHAHAA HMEEo] HAFA  cytokine,
prostaglandin(PG)E2, nitric oxide (NO) 52 957/l EZd&& |5t EAstHA ). o]
o B Ag A= RAW 264.7 mouse macrophage cell line= ©]83} oxyresveratrol9]

FdzaNE ZAA,

(1) 7%=1e] RAW 264.7 A3zl tfgt A

bl
o|\

A= ml X
-1 O N -

(o5}
1>
ekt

RAW 2647 A2+ DMEM #iA|] 10% FBS, 100 units/ml penicillin, and 100 pg/ml
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streptomycing % 7}ste] 37C incubatord] 5% CO0,-95% airzz/d o= vttt Cello]
80% confluencedtAl AebH 0.05% trypsing o] &3te] A EZE wojuir, 1.25 x 10°%ells/ml
2 cellFE 243 3 96 well o 200 pl® seeding 3t 37C incubatorol A &5 &<t
st AR cell o FAE 125~100 pg/mls At 2443 & d5 S A AL 5
mg/ml stock MTT (Amresco, USA)E w#]o] 1/40 3 & A @& T 37C incubatorol] A
A ZE wbeA T Bep Aol 7| FeeE A @ F DMSOE 100 ul ¥
microplate readerg ©]-§3F°] 540 nm¥ IFOZ OD #s A3 LDH= dA e
5 247 7F Fo, EZ-LDH cytotoxicity assay kit (Daeil Lab, Korea)& ©|-&3}o] =% 3]
=3

(2) Nitric Oxide (NO) =4

RAW 2647 A3+ DMEM #i=]el 10 % FBS, 100 units/ml penicillin, and 100 pg/ml
streptomycines H7Fste] 37C incubatore] 5% CO0-95% airZzA oz wjdsttt. Cello]
80% confluencedt Al e 0.05% trypsing o] &3t A EE oz, 1.0 x 10°%ells/ml=
cellFE ZA3 5 96 well o 200 pl 2 seeding 33Ut} 37C incubatorell A &5 &< oF
Azt A7 celloll AAE 125, 25, 50 pg/ml A2t FHS F2& 8 FA A 1A
¥, 1 pg/mle] LPSE A&atdvh. Ag § 24 AIkF §, Sodium nitrite (NaNOy)S 3
Ed = ALE3te] standard curve® 18 ol& 7|l ®E AT NOE FAHsAtt S4W
H

100 ule F5 Aol & Griess (1% sulfanilamide/0.1%

M

(L

rlo

o

A}

rfo

N-(1-naphthyl)-ethylenediamine dihydrochloride/2.5% H.PO;) Al2FS 412 & 103t

N4 W F 540 nmel A FHEES 4t

(3) Pro-inflammatory cytokines (TNF-a, MCP-1, IL-6 =4)

RAW 2647 M*E+= DMEM #ix]e] 10% FBS, 100 units/ml penicillin, and 100 pg/ml
streptomycine  #7}8te] 37C incubatord] 5% CO0,-95% airZz/d oz vistAtt. Cello]
80% confluencestAl A 0.05% trypsing ©]-&3dto] AE S wola, 1.0 x 10%ells/ml=
cell 5 ZA3 F 96 wellol 200 ul® seeding 3FAt}. 37T incubatorol A 3F5F &b <F
A3t AIZ celldl GAE 125, 25, 50 pg/ml AgsAtt. A F=5 9] A A 14
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%, 1 pg/mlel LPSE A sttt TNF-a (6 h), MCP-1 (12 h), IL-6 (24 h) W8 %,
Ao A cytokineS ZAH AT S=AWHE A XA instructionS FaLdAth (ELISA

set, BD Biosciences, Oxnard, CA).

(4) Real-time PCR

RAW 2647 M*™E+= DMEM #ix]e] 10% FBS, 100 units/ml penicillin, and 100 pg/ml
streptomycing #7}ste] 37T incubatordl] 5% CO0»,-95% airzzAd o= w3ttt Cello]
80% confluencedt Al zFeH 0.05% trypsing o] &3t AMEE wojuy iz, 1.0 x 10°%ells/ml=
cell +5 ZA3 3 6-well °] 2 ml # seeding 3+ t}. 37C incubatorol A 35 &b o4
sk AR cell o] ZAE 125, 25, 50 ng/ml A&ttt #ASg F=5 98 A A2 1 A
%, 1 pg/mle LPSE Agstslvt. 24 AlZF F, trizols ©l-&3te] RNAE #g 3t &4
RNAE Revert Aid First Strand cDNA kit (Fermentas, EU)E ©]&3}o cDNAZ
conversion ¢ ¥, DyNamoIMHS SYBR Green gPCR kit (FINNZYMES, Finland) Al ¢fo =

[e:

HJ

i

StepOnePlus™Real-TimePCR System (Applied Biosystems, FosterCity,CA,USA) 7|4 &
AR&-3te] PCRe 13838t

AL8-¥  primer?] sequencei= glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
(Sense: 5" - AAG GGT CAT CAT CTC TGC CC -37, Antisense: 5’ - GTG ATG
GCA TGG ACT GTG GT -37), COX-2 (Sense: 5" - CCC AGA GCT CCT TTT CAA
CC -3', Antisense: 5" - ATT TGG CAC ATT TCT TCC CC -37), iNOS2 (Sense:
5" - CTC CCC TCT CTC CCT TTC CT -3', Antisense: 5" - TGG AAA TTG GGG
TAG GAA GG -37)o]t}. PCR WF-g-x=72 95°C oA 103t pre-heat #AHS AX F
95°C for 15 sec, 60°C for 15 sec , 72°C for 30 secolA] 40 cycle ¥F&A At A= AACt
How Ao gZFstdnt

AACt = (Acttreated_ACtuntreated)

(5) Western blot

RAW 2647 A X% DMEM #j#]e] 10% FBS, 100 units/ml penicillin, 100 pg/ml
streptomycing % 7}ste] 37T incubatord] 5%C0,-95% airZz o= vttt Cello]
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80% confluencedt Al A 0.05% trypsing ©]-&3&te] AEZS wola, 1.0 x 10%ells/ml=
cell F+5 ZA3 & 60 mm dishel 4 ml 2 seeding 3t} 37C incubatorol] A 35 &<t
ot 3l AlF cell o A& 125, 25, 50 pg/ml A2 3tAth HHS F25 8] A A 1
AIZE 2 1 pg/mle]l LPSE A Elstsith 24 AP % Pro-prep (intron, Korea)s ©]-83}¢]

N

cell ¢to] @ AS At} BradFord assayS ©]-83Fe] ZF sample®] protein ¥& =4 %
loading ¥& ZA3Ath AFE-H 12 Abe GAPDH (Thermo MA5-15738, 1: 5,000), iNOS
(Santa Cruze Biotechnology SC-650, 1:200), COX-2 ( Novus Bio NB100-689, 1:2000) ©]
o} ARE" 22 Ab+ Anti-mouse (Thermo NCI1430KR, 1:50,000), Anti-rabbit (Thermo
NCI1460KR, 1: 10,000) o]t} 23 Ab+ WesternBright Sirius western blotting detection
kit (Advansta, CA, USA)9] & A& ©]83}o] FluorChem E (Proteinsimple, CA, USA)Z #
=3k3lt

o3
0%
&
)
b
01}1!
1o
)
Fel
>
A
o
(e}
=
—+
=
=)
8
o
2
1o
=
rir
o3
r
Rl

1=}
w
W g REst Frhe 8

ZIA Ha a2 s gd27], Abae A3 o] wAso =g =
224 (Crohn's disease)d} #H %A 4 (Ulcerative colitis) = H|E3dle] dwel #& o
slo] WHEE= Aoz dex vy, AEHW  (Crohn’s disease)¥ AIYA hAA

g AW 47 AL AL wEG

pis

ro,
e
oX,
i
riet
o

(Ulcerative colitis) 9l £ =

o= oo tigh ol T2 AAA L Uvh. wEkA 2 AP olA = oxyresveratrolo] %
AT A EZ 9] A AEZF=(tight junction)ol] VA& G&FS dolr 7] £8t¢] human intestinal
Caco-2 epithelial cellS ©]-&3}o] tight junction¥} ##Ho] o] A= FHAAES W FS

Sohugith 3 AF4 FAD BANA FA YYoz A G ARE %

facs

o

ARz Al7|=d M F83% 8 4oltl. 182 ® human goblet cell-like A ZEF2Q LS

174T AEE o]83}o] oxyresveratrol ©] FAAAR S S7HA 7| =A LopH gk}

7}

pot

(1) oxyresveratrol o] |3 A EL7+=2] <-4 3}

(7F) Cell viability (MTT assay)
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’

80% confluences} Al

MEM ®jA]e] 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin, 0.1 mmol/l
non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}ste] 37C incubatorel] 5%
C0O,-95% air 2oz vlYgd Caco-2 cello] 80% confluencestAl AelH 0.25% trypsins
o] §3le] MEE wojula, 1.25 x 10°cells/mlZ cell +5 Z4& ¥, 96 wellol 200 ul
seeding 3+t 37C incubatoroll Al 35 &9k ot 3} A7l cell o oxyresveratrol (10, 20,
30 pg/mbh= AHEsAnk 24 A7 ¥ de S AASI 5 mg/ml stock MTT (Amresco,
USA)E MEM #j#]ell 1/40 3|A s8] ¥ % 37C incubatordl Al 1 A|ZF WESAJZTh Rt
A Aol A7HE ASHS A7 3 E DMSOZ 100 pl ¥ 3L microplate readerE ©]-83}o]
540 nm¢] ¥Fo =2 0D #= A
(41}) Transepithelial electric resistance (TEER)
MEM iAo 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin, 0.1 mmol/l
non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}ste] 37T incubatorel] 5%

CO0,-95% air o2 wjdH Caco-2 cello] 80% confluencedtAl #&bH 0.25% trypsins
o] &3ato] MES Wolydt 7 x 10%ells/mlE cell £+ ZA3dte], Trans 24 well insertell
300 ul & 2F3F0t}. Basolateralol & media 900 pl #5399t 2~3Y9 vt} mediaZs o] &

3to] washingsta A 144 3F v 3 = EE well ©] 600~700 Qo] kel =23tH, Ao
A3t Trans 24 well insertel] cold HBSS (hank’s balanced salt solution)< 270 pl %
32 300 ulel cold HBSS7F 59 9+ M 22 Trans 24 wellol]l %74F1 3087F kA3t &
HBSSe| 384 A1 71 oxyresveratrol (10, 20, 30 pug/mDS * 23 ¥ 4 A7t wpt} TEER #<

A7kste] 37T

Zhet

1 mmol/l sodium pyruvates
cells/mlZ cell & ZA3Y
b7 sk s A e

At
(t}) Real time PCR
Caco-2 cell2 MEM #iA]e] 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin,
5% CO0y-95% air Ao =2 v]Ydstdt}. Cello]

0.1 mmol/l non-essential amino acids,
0.25% trypsing ©]&3te] AMEES "ol F 2 x 10°

incubator®ll
6-well plateel cellS seeding ¥ %, 37C incubatorol A



o} oxyresveratrol (10, 20, 30 ng/ml)< A &l3tar 24 A 7F FoF vl AJFHTE o] 5 trizol
< o]g3led RNAE Eskaith #28® RNAE Revert Aid First Strand cDNA kit
(Fermentas, EU)E ©o]&3}o] ¢cDNAZ conversion 3+ %, DyNamoTMHS SYBR Green gPCR
kit (FINNZYMES, Finland) Al¢FeZ Step One Plus TM Real-Time PCR System
(Applied Biosystems, FosterCity,CA, USA) 7|AlE A}&3te] PCRE st A4
primer®] sequence:= GAPDH (Sense: 5 - AAG GGT CAT CAT CTC TGC CC -37,
Antisense: 5 - GTG ATG GCA TGG ACT GTG GT -37), Occludin (Sense: 5" - TTT
GTG GGA CAA GGA ACA CA -3’7, Antisense: 5~ - TCA TTC ACT TTG CCA TTG
GA T -37), Claudin 1 (Sense: 5" - CGA TGA GGT GCA GAA GAT GA -37,
Antisense: 5" - CCA GTG AAG AGA GCC TGA CC -3 )¢ ZO-1 (Sense: 5" - TGA
GGC AGC TCA CAT AAT GC -3’7, Antisense: 5~ - GGT CTC TGC TGG CTT GTT
TC -37) oJth.

(2}) Western blot

Caco-2 cell& MEM #jx|] 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin,
0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE Z7}&te] 37C
incubatorell 5% CO0,-95% air Z=AJo=Z #]gstA k. Celle] 80% confluencedtAl #behd
0.25% trypsing o] &3] AEZ wojill F 2 x 10° cells/mlE cell 2 243U 60
mm dishel cell& seeding 3 %, 37C incubator A 35 E<F ek 3t AL g2 o}
% oxyresveratrol (10, 20, 30 pg/mD<S A& 3dlar 48 A7+ =<k vk Al At} o] %, Pro—prep
(intron, Korea)s ©]&3Fo] cell ¢Fe] @M S AJT. BradFord assays ©]-&3ste] 27t
sample®] protein loading %<& ZASFAY. AH&®E 1% Abi= GAPDH  (Thermo
MA5-15738, 1: 5,000), Claudin 1 (GeneTex GTX15098, 1:100), Occludin (GeneTex
GTX114949, Zo-1 (GeneTex GTX108592, 1:2,000)¢]a, 2% Abi= Anti-mouse (Thermo

NCI1430KR, 1:50,000), Anti-rabbit (Thermo NCI1460KR, 1: 10,000) ©]t}.
(v}) Immunocytochemistry (ICC)

Caco—2 cell= MEM #j#]¢] 10% FBS, 100 units/ml penicillin, 100 png/ml streptomycin,

0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE #7}sto] 37T
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incubatorel]l 5% C0y-95% air Aoz vl%3dth. Celle] 80% confluencestAl #Febd
0.25% trypsing ©]&3te] AEE wWolW F 2 x 10° cells/ml& cell +8 A3
!
A w7hA] oz T A A It 10~14937F 8l 3 oxyresveratrol (10, 20, 30

pg/mb)S Agstar 59 FoF i AHTE 4% Formaldehyde® LA A7l F-of antibody =

o

CoverslipE "2l Zolw 24 wellol cellE seeding 3%t} Tight junction®] &3]

o] &3] AAMeFT. AFEH 1% Ab+ Claudin 1 (GeneTex GTX15098, 1:200) o] 22 Ab
+ Anti-rabbit DyLight 488 conjugate (Thermo 35553 1:1,000)¢]t}.

(¥}) Paracellular permeability (FITC-dextran flux assay)

MEM #jx]e] 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin, 0.1 mmol/I
non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}ste] 37C incubatorel] 5%
CO,-95% air &= 22 Caco-2 cell & #lgstATE Celle] 80% confluencestAl #b2tH
0.25% trypsing ©]&3ste] AEZ wolW 3 7 x 10%ells/mlE cell +5 ZAst9], Trans
24 well insertol]l &= cell 300 ul 2 FF3F9th. Basolateraloll & media 900 pulE 3kl 2
~39 "t} mediaE ©]-&3F] washingdt®H A 10~14Y7F vl 3 3 2 E wello] 600~700
o] Zhol st Ao A3 E Oxyresveratrol (10, 20, 30 ng/mD<S 183t 12 A
& wlg A7l & FITC-dextran 4 kDa (SIGMA 46944) 1 mg/ml& A glstal 6 A]ZF
o wlk AZTE Basolateral?] wiAlE Rolx FIE FITC-dextran 4 kDa®l e

©

)

Fluorescence spectrometer® excitation 490 nmoll 4] emission 520 nm¢] 3oz A3t}

(2) Oxyresveratol o o3k A|¥7+= okA 3} ae] 7| A A+

(7}) Transepithelial electric resistance (TEER)

MEM ®iAe] 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin, 0.1 mmol/l
non-essential amino acids, 1 mmol/l sodium pyruvateE F7}ste] 37C incubatorel] 5%
C02-95% air 24 o2 wldH Caco-2 cello] 80% confluencedtAl A2 0.25% trypsins
ol g3te] AEE wWolUAh 7 x 10" cellsymlZ cell 5 At 2~39 7t} medias ©]
43}e] washingst®d A 144 7F vk 3 & & wello] 600~700 Q2] Ztoll =23, 23] o
ARESEA T 71 A9l 49 PKC inhibitor (GF109203X)E& A &lst & 2 A|ZF Hel
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oxyresveratrol (10, 20, 30 pg/mh= A& & 12 Al vltd TEER @S 4353

(1}) Real time PCR

Caco—2 cell MEM Hj#]°] 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin, 0.1
mmol/] non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}38F¢] 37C incubator®l
5% C0,-95% air 2oz vjdslA . Celle] 80% confluencedtAl A 0.25% trypsins
ol &sle] AEZE wolll T 2 x 10° cells/mlE cell &5 A9 t) 6-well plateol] cell&
seeding 3 ¥, 37C incubatorol A &5 &<k b3t AATE thaY oF3 oxyresveratrol
(10, 20, 30 pg/mh<s At 24 AZF &<t v A FTh o] % trizols ©]&3to] RNAE
sttt £28¥ RNAE Revert Aid First Strand ¢cDNA kit (Fermentas, EU) & o]&3}
o] ¢cDNA®Z conversion 3 %, DyNamoIMHS SYBR Green gPCR kit (FINNZYMES,
Finland) A]¢f©2 2 Step One Plus TM Real-Time PCR System (Applied Biosystems,
FosterCity,CA, USA) 7|AlS AF&3te] PCRS Zastdtt. AF&¥ primer? sequence:
GAPDH (Sense: 5" -AAG GGT CAT CAT CTC TGC CC-37, Antisense: 5  -GTG
ATG GCA TGG ACT GTG GT-3"), PKC-¢ (Sense: 5" - GAA CCC GGC GAG GAA
ATA CA -3’7, Antisense: 5" - AGG GCA GGA ATG AAG AAC CG -37), PKC-6
(Sense: 5" - ATG TCG AAT CAG AAC GGG CA -3, Antisense: 5" - TAG CAT
TCG GCC TTG AGG TT -37), PKC-6§ (Sense: 5" - CCC TTC TGT GCC GTG AAG
AT -3, Antisense: 5" - GCC CGC ATT AGC ACA ATC TG -3'), ERK-1 (Sense:
5" - TCA GAC TCC AAA GCC CTT GAC -3 7, Antisense: 5" - CGT GCT GTC TCC
TGG AAG ATG -37), ERK-2 (Sense: 5" - TCC AAC AGG CCC ATC TTT CC -
37, Antisense: 5" - CCA GAG CTT TGG AGT CAG CA -37), JNK-al (Sense: 5 -
GCT TGG AAC ACC ATG TCC TGA -3, Antisense: 5" - GTA CGG GTG TTG
GAG AGC TT -37), P-38 (Sense: 5° - ATG CAT AAT GGC CGA GCT GT -37,
Antisense: 5" - GGT CAA CTT ACC CAG GGG ATT -37), cdx=2 (Sense: 5" - GCA
GCC AAG TGA AAA CCA GG -3, Antisense: 5~ - TTC CTC TCC TTT GCT CTG
CG -37) oJth

(t}) Western blot
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Caco-2 cell& MEM #iA]e] 10% FBS, 100 units/ml penicillin, 100 pg/ml streptomycin,
0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE 3H7}ste] 37T
incubatorell 5% CO0,-95% air A SZ #]FstA . Celle] 80% confluencedtAl #Fehd
0.25% trypsing ©]&3te] AELE "ol & 2 x 10° cells/mlE cell 5 A3t 60
mm dishol] cell seeding 3 %, 37C incubatoroll A 3% Fot ¢+ 3F AlZIt} & o}
oxyresveratrol (10, 20, 30 pg/mh< A Elstal 48 Al &<k wjF AlFHTE o] % Pro-prep
(intron, Korea)= ©]-&3}o cell ¢Fe] T A& AJY. BradFord assayE ©]-83ste] 27t

sample®] protein ¥<S 4 § loading ¥S AT

(3) BAFABF=E o MUC2 ¢k TFF3 w3 484

of F2F AL e FA4E SUA 9

S
Q
©
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o o

(7}) Cell viability (MTT assay)

RPMI-1640 Al 10% FBS, 100 units/mL penicillin® 100 pg/ml streptomycing 37}
3le] 37T incubatorel] 5% CO05-95% air A o2 vt A . AXE7F 80% confluenced} Al
A2k 0.25% trypsing o] &3te] MEZE wWojula, 625 x 10! cells/mLE cell 5 =43

AFdFEE (125, 25 50 pg/mL)S AHels & 24 A wjgstieh. A5 ds AASI 5
mg/mL stock MTT (Amresco, USA)E RPMI-1640 ®jX|o] 1/40 3]Asjx € 37T
incubatoroll A 1 AlZF WES-AIZH T B Aol A7|H AeAS A|A  DMSOE 100 pL

Y 1 microplate readerS ©]-&3le] 540 nme 3W}H o2 ODFS =A 33t

4

(\}) Real time PCR

RPMI-1640 wj Ao 10% FBS, 100 units/mL penicillin® 100 pg/mL streptomycing 37}
3to] 37C incubatorell 5% CO0,-95% air Ao =2 w3ttt AlE7F 80% confluenced} Al
A 0.25% trypsing ©]g3dte] AEE wojula, 25 x 10° cells/mLZ cell 5 243

T 6 welldl 2 mL & seeding 3ttt 37C incubatorell A aFF EoF ot 3 A7l & AbA]

N
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FAFEE (125, 25, 50 ug/mL)S A gak 3 24 A7F v ¥skdtt. TrizolS ©]-&3Fe] RNA
sttt E8® RNAZE Revert Aid First Strand ¢cDNA kit (Fermentas, EU) & 9]

it

43l cDNAZ conversion ¢+ %, DyNamoIMHS SYBR Green gPCR kit (FINNZYMES,
Finland) *1¢F2 2 StepOnePlus™Real-TimePCRSystem (AppliedBiosystems, FosterCity,
CA, USA)7IAE A+E3}e] real time PCRS X33ttt AF8% primere] sequence:
GAPDH (Sense: 5 - GAG TCA ACG GAT TTG GTC GT -3, Antisense: 5~ - GAC
AAG CTT CCC GTT CTC AG -37), MUCZ (Sense: 5" - ACC CGC ACT ATG TCA
CCT TC -3', Antisense: 5" - GGA CAG GAC ACC TTG TCG TT -3")¢+ TFF3
(Sense: 5" - CAG CTT TTC TGT CCC TTT GC -3, Antisense: 5" - CAC GAC
GCA GCA GAA ATA AA -37) o]t}

(th Immunocytochemistry (ICC)

RPMI-1640 ®j#]°] 10% FBS, 100 units/mL penicillin® 100 pg/mL streptomycing % 7}
ste] 37C incubatorell 5% CO,-95% air /o= wjgatdt. AlEZ7F 80% confluenced} Al
A 0.25% trypsing o] &38te] AELE wWojyar, 25 x 10° cells/mLE cell:S %43
& Coverslip= "8 ZolE 24 well o ImLA cellS seedingd}1th. 37C incubatorol A 3}
F B kA ARl F AAFAFEE (125, 25, 50 pg/mL)S A g &, 24 AZF vt}
At} 4% formaldehyde® A EE A7 o] AntibodyS o] &3] Mt ALeE 13+
AbE anti-MUC2 (GeneTex GTX100664)¢]a. 2% Ab+= Anti-rabbit, DyLight (Thermo
84546)°] t}.

g wedlnl ¢~ = female C57BL/6N mice, 7% (16-18 g)& A}&38ith (Fotd, A7)
T, By ), A4 2% 24 £ 1T F5% 55%0lA AMSEd e SPF (specific
pathogen free) room= Al&3tth BE 52 E3 Al AFFA A &= IdA 34

S A FJa, 1y 58993 KUIACUC-2015-92 5918 wol 3319

AN
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s

(5) A

o] stock o &

50 mg/mlzZ FFFo =
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) dd5 A4 (disease activity index, DAI) =4)
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Table 3.3-3.
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Normal None

None
1-5%
6 - 10%
11 - 20%

> 20%

Occult bleeding

Loose Stool

Gross bleeding

Diarrhea
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(Bh) g z2lel 4] INOSSH COX-2¢] wheid whg 4

=

HZ3E QoA A F%317] 98] 1 mle] pro—prep (Intron, Seoul, Korea)S %]l

21 Taco Prep bead beater (Taco, Taiwan)< ©]-83}4] homogenization A|ZIt}h. o] &

10,000 goll M 53t €4 Eelstel FF & Felste] @S A9 BradFord w3
AR ol &ste] I FxE F4dte] 30 ugo @ AL 10% SDS-PAGE®] #7]9%

sFATE A7l 5ol Byt gelS trans-blot SD semi-dry transfer cellS ©]-&3}o] transferst
St PBS-T (PBS with 5% tween 20)°] 5%% 3]4] ¥ skim milk® 4Col|A &F &<t
blocking Al Zt}l. tt&yY PBS-TZ 3W¥ washing 3+ %, 1:2002 3A% anti-iNOS2 A
(SC-650, Santa Cruze Biotechnology)¢t 1:2,000% 3|24 % anti-COX-2 @A (NB100-689,
Novus Bio)E o] &3] 1417 Fot A2oA] Hk$-A]Z v}l Endogenous control®i= 1:5,000
2 3]A1¥ anti-beta actin antibody (MA5-15739, Thermo Scientific)E AF-g&3t3th. k3ol
v ¥ PBS-TZ UvA] 3¥ washing 3 %, iNOS2, COX2+ 1:10,000= 3|2+
anti-rabbit IgGE, beta actine 1: 50,0002 3]41 % anti-mouse [gGE 1A]7F E<¢F wkg-A1 7
t}. Wkgo] Ey F  thA] 3 washingdlil WesternBright Sirius western blotting
detection kit (Advansta, CA, USA)E o]&3ste] WMEE HE3s3 ) o1 A= FluorChem E
(Proteinsimple, CA, USA) AW S EF3] A3}

(Ah) 8- o) A9 pro-inflammatory cytokines® % =4

FAo A cytokines =A3d7] Yl v-2~8 inflammation cytometric bead array Kit
(CBA)E ©]&3tAth Kit manualdl weh @S WESAIZl & FACSE 3l cytokiness i
A3

(o) &A=

Agol e FA AT = SPSS version 12.0 (SPSS, Chicago, IL, USA)S E3l o] Foxtt
RE e #Hit £ FFHA (mean = SD)E UEFA L, 3W WHEE 5 %789 B A A
ol FoAle Student ttest (2 1§ )9} analysis of variance (ANOVA, 371% o|4hH)=E A=

S, p < 005 9 A% Fel A Aol 7k glrka 4l sln,
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A 7171(EASY AIlC, infopia,

ofl
oty
m (
1=
[
B\

s & otepyuomBE AP Aol

Korea)& o] &3so] =438}¢ ).

2 ALPCOA} (APLCO Diagnostic, Windham, NH, USA)<]

i)
o3
oiN
ro
>
ry
o,
i)
ol

1
o
ofo

o
o
20
o

insulin ELISA kitE

8 (4,000 rpm, 15%)3te] A&

Aol TAHE F <depgHo Adela, dA

name (GOT), full name (GPT)¢}t

Aotk o7l WA b EAAE  ful
AABAATES F2U2EE, HDL-2e20E, FAA% 342 9ls 44847
gaste] ZAsATt. 2F el UAe

(Fujifilm DRI-CHEM 3500S, Fujifilm, Japan)&
WakoAFe] ELISA kitE o] -&3fo] #4133t}

(Ab) & A A 2]

B OAYAIE SPSS SAZZ I (version 180, SPSS Inc., Chicago, IL, USA)<

ol-g3sto] Hyty} FEAAE YERHIT AT e FoA HIFTE p < 005 FEoAA

one way ANOVAE A]ddt & Tukey testE ©]&3Fo] 213513t}

1

ofl

59 x &7

e

oh. X7

o3

(1) HAF==2 9% in vitro &% H7}

(7}) NIT-1 Al vl

A WMetA X W 548 &2A317] 98] mouse @ insulinoma cell line$! NIT-1
cell lineS ATCC (USA)dA #<F wrol Ao ALg3sl . T-75 flaskel] 10% FBS(Gibco,
USA), 1% Penicillin-Streptomycin (Gibco, USA)E &3 F-12K medium (Gibco, USA)<

ol&3stel 37C, 5% CO7F A== wFrlolA  wistsieh. AE7F confluent® ¥
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trypsin-EDTA(Gibco, USA)Z A gste] Atmg stder, ujxe= 2738 3 WA
g3k T}

(W) AlZAE=E 54

ofo
ol
2
s
Lo
ro,

MAEAEES MTT assays ©| o1atith. NIT-1 AMEE 2.0 x 10* cells/well©]
HEE 3 3 96 well plated] EF3tar 24 A 7F wjgEtdeh AEEAS FEE (0.1~250
pg/mL)= A83 3 thA] 24417+ 48A)13F v kSt tE. Tunicamycine ER stressY &2
ARgEF o, DMSO 1 mg/mL %52 o F-12K mediumel 3Aste] AF&3+9
MTT (3-[4,5-dimethyl-thiazol-2yl]-2,5 -diphenyltetrazolium bromide) reagent(Sigma,
USA)E welld 20 pulL® AEAIZL 5 3AIZF &b o #igFstar, wjdds AAZL F
dimethylsulfoxide(DMSQO, Sigma, USA)E 200 upLA Yol 5&3r WxstdA MTT
formazang £33t 2™, ELISA reader(Epoch, BioTek, USA)E ©]&3o 570 nmol A

NIT-1 AZEEZ 40x10° cells/well®] =2 48 well platec] #F3to] 244 7F vjeks &
AAFAFZEI tunicamycing FAlol A glstdth 2447 H 28 mM glucoset 0.1%
BSAE ¥33 KRBBE ¥l 37CoA 603 w2171 3 28 mM glucose®t 224 mM
glucoseE ¥ 33 KRBB Al 9FS Yl 37CoA] 3087 wr&- A AT o]F wjdalS 15 mL
tubeol %31 ¥, 13,000 rpmoll Al 5&3F YAt S NS sampleZ A&t &

Stk Mouse Ultrasensitive Insulin ELISA kit (ALPCO, UK)2 =43}
(2}) DAPI staining
A% wEAEZe AMEAES FAs7] skl DAPI GAS AAjsdTh A
T

poly-lysin®] *#¥ &8 chamber-slide(Nunc, USA)e| AXE 50 x 10

=
chamber & 500 puL# ot 24 AlgE Wkttt AAFAHFEE tunicamycin A

[#21
@
@
=
€
3
g
off

2477 %, PBSE 33 AlHstal, 75 mM KClE 53%F 9ESAIAY. o] ¥ fix

40

solution(methanol : acetic acid = 3:1)C. 2 5&7F AEE TAHA 7] solutions A7 sk
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AZA A DAPI solution(1 pg/mL)S chamberd 200 puLA 103 A-E8A1AH GAA]7]L
PBS=® 33] Alx3t k. ChamberE #| A% 3 slided] glycerols 2~3 W& @ojrmd H

cover glass® Y1 g33&n 74 (AX10, Carl Zeiss, Germany) 2.2 A5 #2353t

(1}) Western Blot

A wlEbA E A caspase-39F cleaved caspase-3 @A o] W3S western blot
238 =A8h. NIT-1 AEZ 20 x 10° cells/10 mL9 ¥%=& 100 mm dishol] 33}
24N S & AAFAHAFEET tunicamycing A AT 24A413F FH cold PBSE 2
mL% Y3 cell scraperg ©]&3%to] MEE FHo] 5 mL tube® %7]3, 13,000 rpmeol A
QAR AT A5 AL A AT F RIPA buffers ©]-&3te] lysis A% 2™, BradFord
assayS ©]&3te] wA stekS =AEAtE 7 sampleE 10% SDS geloll loading 3}l

, 5% skim milk® 2A] 7t blocking 3}

4

membrane 2 & transfer 3t

Primary antibody® B-actin(1:1000, Imgenex, USA), caspase-3, cleaved caspase—3
(1:1000, Cell signaling, USA)E A}83}9 2™, secondary antibody: Anti-rabbit(1:2000,
Vector, USA)E AF&3th 98A17]1 membranes ECL reagent(LI-COR, USA)e]

HF3-A171 & image studio software(LI-COR, USA)ES A}&3sle] wwlzd e Hr=
kel sttt
(vh) A
= AT EE SAHMS Hday 2HAE UEda, 7 APt folA A5

() dds= g 2 viA A=

A& ol A8t Caenorhabditis elegans (¥ n1v}Xd 3)2 Bristol strain N2 (wild type) 2

%2, Caenorhabditis Genetics Center, University of Minnesota (CGC)ZF-¥ TFYstA . C
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elegans®] WY wWiXZ= NGM (nematode growth medium, US biological)®l
Oxyresveratrol (Sigma) %+ Resveratrol (Sigma)S 0 (DMSO 0.3% v/v), 100 uM, 500 u
M, 1000 uM s==2 FH7Fete] o] &stdth Hol= E. coli OP50= o] &3t3 1L, e A3
A C. elegansi= 25°Col A vl %319

NGM agar plate including. ..

Resveratrol

or
Oxyresveratrol

(2) 99 w3t G

Sodium hypochlorite-sodium hydroxide solutionS ©¢|&3%t F7|3t HFAH(MNS T3 C
elegans® &5 Hldtar, M9 bufferel]l 16A17F overnightdle] -3}sl=

GAZE ® AdE5E 1200 x gl 2% w9t dAEEst AEs HEya 93 dFE NGM
plated] &7 L4 GAZE 2 wi7tx] 29 o wjgsith 14 dAZE @ C elegansg
5-fluoro—2'-deoxyuridine (FUdR, Sigma) (50 uM)$} Oxyresveratrol %+ Resveratrolo] &
S HI7EE NGM wi Aol 1574 & 7141, 24A1%F b4 o2 ##3t olw) FUdRS Al

2 22 go] HlolA] EteE &3 th). C elegansg pickerZ =3 &

o
=
oo
o
o
o

Ir

NS e =2 Aoz 7HFeta, EHIMAY vulvae] AP OE Q% =& 5 H| AN

g AA et $EAY B B A W S¥Hem AWSHAL, F 1000k o]

O:

a2
(o]

AN

C. eleganss Y 7}3F3 ).
Mean life span (MLS)®} Standard error (SE)& ts &2 8 o]&3Fo] A4 TH9).

xJ-I-x _ 1 J Jj+1 2
MLS= — Z SE—\/N(N_U;( 5 MLS)*d,

(jmage (day), d= (x3,x51) AFolol & A% F, N=1A AZF )

(3) iz &d s}

r
A
o
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Oxyresveratrol =+ Resveratrolo] T =¥ =2 H7FE iAo Z}2ZF 24A17F == 7247 of
%3l C eleganss M9 buffere] ® 23, R. D. Burdine® M. ]J. Stern® W% (10)& wat
Trizol2 ©]&3) total RNAE F&3F4th

Total RNA+ RevertAid First Strand ¢cDNA Synthesis kitE ©] 83 cDNAZ conversion
3 & fAx 2 WwElEs =A357] Y8l SYBR green (KAPA Biosystems, USA)¥}
StepOnePlus real time PCR system (Applied Biosystems)S ©]-83] quantitative real-time

PCR (qRT-PCR)S z1#3}% a1, control genel & act-2= o] &3}t

(7h) Al ef

Oxyresveratrol, NAC(N-Acetyl-L-Cysteine), Oil red O, Insulin, Dexamethasone,
IBMX (3-isobutyl-1-methylxanthine) = Sigma (St. Louis, MO, USA)A|%#<S AME-3F9 L,
Isopropyl alcohol> DAEJUNG CHEMICALS (%t=r), Formalin, DMSO (Dimethyl
sulfoxide)= SAMCHUN PURE CHEMICALS Co. (%), PBS (Phosphate buffered saline)
2 AMRESCO (USA), BCS (bovine calf serum)< WELGENE (%t=), EZ-CYTOX kit<}
EZ-LDH kit DAEILLAB SERVICE Co. (3t=), DMEM (Dulbeco’s Modified Eagle’s
medium), FBS (Fetal bovine serum), Trypsin EDTA, PS (Penicillin-streptomycine)+ GE

Healthcare Life Science A%< AF8319)

() Aol AbgE A

= 4

i

of AMg¥ AX+= 3T3-L1 adipocyte(Fig. 3.3-4)% ATCCAA ki 3T3-L1
adipocyte™ mouse AWZZ Falel AEF (cell line)®E AW AL A& Ao Ho] AL&4

aL ek
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High Density Scale Bar= 100um

Fig. 3.3-4. 3T3-L1 cell line

(th A9 A2 wieF =3

3T3-L1 ME+= A FAE (preadipocyte) FEj o] mEstE Alzolth, Al ek wj A=
DMEM (Dulbeco’s Modified Eagle’s medium) A ] 10% BCS (bovine calf serum)et 1%
P/S (Penicillin-streptomycine) S 3 7}ste] AF£319 3 37C 5% CO, incubatoroll A v 3t
ot FBS (Fetal bovine serum)+= 3T3-L1¢ #3l& F% & 5 Q7] wlitel BCS serum=

Abgste] wZ sk AEE 2] g
(2}) Cytotoxicity assay

MAEZF  apoptosis 22  necrosissol  9dtd  FAY  E4EE AXAA Lactate
dehydrogenase (LDH)E ®=3}A4 ®th LDHE A E Ao &4 3l= stable enzymel & =4+
HogEs AETLS 5384 Edlo] AE yrog wEE A oy Axdte] EAE ALY A
e oA o e 2%7] witel wiAlFe LDHYS 57
H Axeol ¢ v sA ®l. EZ-LDH cytotoxicity assay kit Al¥o|A ®W&%¥ LDHO

& water soluble tetrazolium salt (WST)E o]&3le &3%E (450nm)E Sl WS

i
ot
rlo
b

%,

AEERE 24T + A
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96 well plateo] 10% BCS (bovine calf serum)2} 1% P/S (Penicillin-streptomycine) S 3%
stk DMEM (Dulbeco’s Modified Eagle’s medium) ®j Aol 4] vj st 3T3-L1 A|EXE 5 x
10° cells/well seedingatil 37T, 5% CO. incubatoroll Al 2441 7F =<k wj kst glth. 244 7F &

o iR E A At DMSO (Dimethyl sulfoxide)ol =< MAFAHF=E (ethanol extracts of
Ramulus mori 20.2% oxyresveratrol, ERMO)< serial dilution 3t¢] o8] T =7l =% A%
L

3 Zb welloll A &8te] 37°C, 5% COy incubatorel A1 60A] 7+ 5<F vl k&t vl 604 7 Fo
=% High controli#ol lysis solutione Z}z} 10 WA HA7MAA QI9H o2 lysisES
sto], AZeA W= 7Fed Ao LDHYS 4T & =S vk 942871600 x
5 min)& °]-&3te] WA ol wWle MEE FAAAZ F 77 welle] 5 10 s At

& 96 well plateo] %713 Z+ wellel LDH reaction mixture 100 (0% Z7}&fe] 30%

£

!

9 M,
=
tt
_{

o
&3
>,
N

7l ¥ Microplate reader (Spectra MAX, Molecular Devices)E ©]-&3}o] 450nmoll

M FFES SAAG AR AESAL ok Yo F4E FXE FHS Wdste] ALtet

LDH in culture medium
100

% LDH release = : : : :
LDH in culture medium + LDH in cells (High control)

(v}) Cell proliferation assay

RE AXE Axe nEE=g ol AxAE A dehydrogenaseZE zEil ¢t} o] 4 E U
AR o B gAs BE S sk AoldE AMXEdA FasiA YElYEE o]E o] &35le] Ao}
A= AES S 4T 4 duk. EZ-CYTOXE 7122 WST (water soluble tetrazolium
salt)x= Eo] # =+ High sensitive water soluble tetrazolium salt®=# 4Fo}gli= A ¥ 2]
dehydrogenase®} WHS-3lo] QX AMe] =84 formazans A3t o= Mol AL 5

S A48 ARBAE AW, FYESE ZYFOE & 5 9

W7 96 well plated] 10% BCS (bovine calf serum)2} 1% P/S (Penicillin-streptomycine) =
¥ 3% DMEM (Dulbeco’'s Modified Eagle’'s medium) BjX| ol 4 8]kt 3T3-1L1 A|XE 5 x
10° cells/well seeding 3taL 37°C, 5% CO, incubatorel]l Al 24X 7 =<t v kst i}, 244 7 &
of wixlE A3k DMSO (Dimethyl sulfoxide)oll =<9 AA54F%% (ethanol extracts of
Ramulus mori 20.2% oxyresveratrol, ERMO)< serial dilution 3t o8] s %7} H 25 A=z
32l ZF welloll A g@ste] 37T, 5% CO, incubatorell A 604 7+ FoF vj%kaldth. 6041 7F 39
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WX E HEa wjAe 1/100.2 3|43k EZ-cytox solutions 2} welldl 100 p2 3 7}slo] 1
AlZF EoF Hkg-AlZl ¥ Microplate reader (Spectra MAX, Molecular Devices)E ©]-&73}4]

kol

450nmell A FF =5 SAsAT AR AEZLGL ofef Ao SA4E FF= Fe W

o

Sample Absorbance

Cell viability (%) = X 100

control Absorbance

(Wb 3T3-L1¢] #3hr=

e Ee] 3T3-L1 AAFAlE  (preadipocyte)=  o1¥  7FA] A3 e
(differentiation inducer)< #2|3hH XA X (adipocyte)® 38t WA cell culture dish(60
m)oll 2~3 x 10°7§ 2] MEZ seeding 3+ F 3~4 U7+ widsle] 100% confluent AHEl7F 51
5 stz 1 % 29 B¢ ¢ WSkl contact inhibitionS  FESFITE 1% P/S
(Penicillin-streptomycine)2} 10% FBS (Fetal bovine serum)E 33 DMEM #j Ao 37}#] &
sti= =4 (5 pg/ml insulin + 1 uM Dexamethasone + 0.5 mM IBMX)¥} 74 DMSO
(Dimethyl sulfoxide)ol] =91 AX|FHFE=ET (ethanol extracts of Ramulus mori 20.2%
oxyresveratrol, ERMO)< serial dilution 3¢l o128 &% (ERMO : 20, 39, 40 pg/mé)7} &%=
Al zskal 7} dishell A glste] 37T, 5% CO. incubator $tollA] 2¢ &<t vigstdt. 1 o &5
Ak wiAel 5 pg/ml insulin®}  FAFAFEEER E3ete] 2dol| g WY wixE Aol 6
&}F vl FeF A

e

Preadipocyte 2 days
_— e . — .
3T3 — L1 Seeding 100% confluence
L. S g/l insulin
- 2 days
4. Compound
Adipocyte

_ Every 2 days for 6 days
* 5 pg/ml insulin
Compound Differentiation
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(A}) Oil red O staining
Oil red OF sudan staining®] Mk 5 U= S (neutral triglycerides)¥ =&
(lipid)= st H24 d5elal 500 nmelA FEFFE z=th Ol red OF AFE-3HW
3T3-L1 &AM A= AxE WY AW+ (F2 triglyceride)E 84 & Utk 4
A AuFo A Oil red OE tHA| isopropyl alcoholel] =¢] &8A7 & 3% 18]

A=sl & 4 Qle=d olE EF3 AWEI (adipogenesis) A HE AT 5 9

i
e
ol

g

3T3-L1 3 =% vzl & 4 mf PBSZ 29 washingd & 4 m9] 10% formaline ¥
3 e 1023 & ¥ formaling Al At ©HA] 4 mle] 10% formaling 2l HA 3 A
b ol Aol A nAHAIHTE Formaling A At 4 mle] S/F5=2 29 washingdt % 4
ml 2] 60% isopropyl alcohols il Ab-o 10+37F W3kt Isopropyl alcohols A A3}l
Ao gAs] AFXRAZ & 25 mle Oil red O working solution (in 60 % isopropyl
alcohol) & il AF2oA 1057 AA3FA . Oil red O working solutione A A3dFa 4 ml
ol SFTE 4¥ washing sttt THTFE AASEL F2oA ds] AxA F 5 ml
100% isopropyl alcoholS ¥ il 10#37F A4 250 g2 A 7t 100% isopropyl alcoholS
blank® 3} Microplate readerE ©]-83}o] 500 nmoA SH =5 SAH3 T

) AAFAFEE et Bt

AR FAHFEE U oxyresveratrol®] A W S
et sEAFo] FPH At 180~200g? 678 T SD ratS 2 IFSE Yo, Eujdgix
TS T3 3 200 mg/kge] A Foldtroew AAGUTE FES AdFA7EY A=

F g FYuden, 4 29 kY PAAAL. $FTFS AREA ARom,
=
[

o
rlo
o,
-4
i
2
N
—_
(@)
>
(N
o
oY,
-

m
2
=
[\
2’
o
of
—_
0e]
l
o
Al
1>
_O‘L
3R
i)
DX
E
o
=

L T
W2 A% F metabolic cageel T=& %¥°] 0-2, 2-5, 5-8, 8-12, 12-24 A3+ (HA o =®
AAstArt. RE 49 vt $EAY S998 245 neh PNk (RB

2 E sample HPLC #2415 98 dAg J3AHES AT 22 500 ple) 2¥WS ACN

(Acetonitrile) 1 ml¥} &7 Ep tubeo] S 3 13,000 goll A 1087 942 dto], =S

HPLC A& = o]&3tgx e ¥ 1 g 5 ml ¢ 70% ACN<S 41 homogenize 3+ &
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Elas]

o

3

e w= Az}

<

3l

o

o

|

b R=RS)

915l 9

gus

2ol oA

199

9

ATl M=

=

o] ol

ol

o

o
oF

—_—
file)

FAT

7hH A=

il

N

N

Gt

il
K

fvze)

Hr

;OO

il
il

o

—_
1o

oF

1o}, mebA,

A so @

(b Aol

oFd ¢f ghof
g (DDT), dd=" (Dieldrin),

et ek

njof o] 2] 4

&

&

L FEE SRS 437

ke
L

&

Ax=d3  (Endosulfan) =" (Endrin)9]

=2 (Aldrin),

(BHC),

K

ol

3 o

t7] 9

[

™
o
H
xr
)

0
Ho

A2 12 ml

7] $ske] WA, A 05 gol

~
file)
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il
.EIy

=0

3
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o

s

nfo] A g v} g2

ICP-OES (Optima
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+ 228.802 nm,

=

o] 3 (s 200.353 nm, 7+

ol g3te] 77

KeN
=

7300DV, Perkin-Elmer, USA)
H] A 193.696 nm)oll A

o]

!

o]

jt

tel 7k 718

J|

71(Mercury analyzer—-2, Japan)el ¢

2ol

40 ml¥}

=2 2
o T T

90 ml& ¥

of Al =

WA sk o 7]

4A| 3t

=1
=

100 ml

=]
=

SIUEFEEY 50 ml,

B
RS

At

3

7srel 7}

A Z T

e

=
=

229 70 ml

s
o

A

o
7HE 2] Aol

A~
A

=
=

oA = (82) 6 ml

o Sqk

Ak 6 ml

zeld FrE A

e F

Rttt THA]

719l

tE 2= eobAlE (50:48:1.5) 10 mlE

bt

g0z AL§s

Al

)=
A g

Conditions of GC/ECD

Agilent 6890N, micro-ECD

Instrument

DB-5

DB-17.

Column

1 ml/min

No:

Carrier gas/Flow

1ul

Injection Vol

80C (2min) — 5C/min) — 280TC (15 min)

Oven Temp.

split mode(30:1)/250°C

Inlet mode/Temp.

300C

Detector Temp.

=
i)

Ton

o

s

(2) A

(71 A=

],
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01 m¥ 5718 FH#S Y2 brilliant-green bile lactose broth (BGLB)ol| #H%E3}har,

36°CoIA 48N 7 WFste] hae] WA 2T FAAstch &, Wk, AEF BN 98k,

=
= walstial, FA =TI w4 dAFE AldEteR AREE
+A& ICP-MS (Agilent 7700, USA)E ol&3ste] AAddli, F & &3 F42
9}

Mercury analyzers ©| 834t ZbiaoF 4 W2 219 AAE A

W oAge] ST AABES A (BUT s, 4AE TAste] BTAA 397 AE
e O ERE R
%, Korea)® TYstel 80% 742 7hstel FEsharh FAFEAS HeolA ulra

2

sonication 3 ¥, Y F=3te] FAHES A AsL -80C deep freezerol Al 52 %

ofr
o

A Axdte] TAHE 42 U HAds 2 FAEHETLS DMSO &3d § 34

stol MR AFSEET, DMSOS HFFEE 01% ol52 sharh

(th) Al2A 244 Al&g 534

(D Chang Liver cell (normal hepatic cell) B <%

Y
e

WA AAE] MEY SAS &2Ast7] 93+e] normal hepatic cell line¢l Chang Liver
cell lines "= AEZFLE8 (ATCC, USA)olA &% wrol AdFo ALEstA T T-75 flaskel
10% FBS (Gibco, USA), 1% AA(antibiotic-antimycotic; Gibco, USA)E 33 DMEM
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medium (ATCC, USA)S o] &3to] 37T, 5% CO.7F frAE = w7 oA wjkatdch Al
7} confluent¥ ¥ trypsin-EDTA®Z A glste] Aldiujt st or wjx= 2~3Yof 3 A
W 33 T

@ HE AES

I\

g

M ¥ ABESS Carmichael®] #HH(11)E $83te] MTT assay®t WST-1 assay + 7FA
o g =243ttt ¢4 AE7F 1.0x10° cells/welle] 5= %43lo] 96 well plated]
Folal 24A17F v SEg T it o g2 uk A Euj e Ad TS i ERTFo®E SHal, sample
2 FE9 (1.0x10°~1.0x10' mg/mL)Z #-&e 5 thA]l 24A 3 wjgek & AE5g A

A -g-sko] AT
@ MTT Assay

EM3d MTT (3-[4,5-dimethyl-thiazol-2-y1]-2,5-diphenyltetrazolium bromide, Sigma,
U.S.A) solution (0.3 mg/mL. final conc.)S welld 20 W HEA71 3 AA| 7H5ot v s}
I RS A AE T dimethylsulfoxide(DMSO)ZS 150 w# Yol 587F WxstH A MTT
formazang &t on, 58% ELISA reader® &3 %(450nm, 25C)E =43} control

of % H|Z Y] a3} T},
@ WST-1 Assay

w4 gd WST-1 (4-[3-{4-lodophenyl}-2—-{4-nitrophenyl}-2H-5-tetrazolio]-1,3 -
benzene disulfonate) reagent (Roche, Germany)E welld 10 uL® A-8A171 F 4A]7F &<t
[ex]
A

Hj ¥at il ELISA reader® £33 %(420 nm)E 783t control % W= H|1la} T

(2) ZAFAFE=

Lo

M XS4 HAAF (EA. hy926 cell line)

7hH A=

o
N
N
o
e
i
i
rlo

&)= A oF i (MAEXTO1) ol A A& Ligiens 2 AddA=
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(1) EAhy926 Al v

B HAEe AnA

ry
!

U =4E& g3t
HUVECs line)¢l

B ol g

213}
EA.hy926 cell
Ar&3E T T-75 flaskol

umbilical vein cells line;

(USA)ell A

37T, 5% CO7tF A== w7l A vl eFetAtt. Al

At 2~10%2) A=

AL e]

10% FBS (Gibco, USA),
antibiotic-antimycotic (Gibco, USA)E &3 DMEM medium (Gibco, USA)S

zAk37) A, HE e
60C, 80T, 100Ce

A AW 3] A ¥ (human
line(Fig. 34-1)& ATCC
1%

o] &3t

7} confluent®| ™ trypsin-EDTAZ

A sto] At st on mjA= 2~3dol 3 A weksin

Low Density of EA.hy926

High Density of EA.hy926
Fig. 3.4-1. Morphology of EA.hy926 cell line.

(th Mx=s4d =4
MEEX L Carmichael® W (12)S 3to] WST-1 assay® A3t 4 Ax7}
2.0 x 10" cells/wello] X2 z4d3to] 96 well plated] &1 2447 st
AFEAE 2 (1.0 x 10° ~ 1.0 x 10* pg/mL)Z A&3F 3 thA] 2441 7F v Fskd ot
WST-1  (4-[3-{4-lodophenyl}-2-  {4-nitrophenyl}- 2H-5- tetrazolio]-1,3 - benzene

disulfonate) reagent (Roche,

Germany) =

welld 10 uLA
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3t one-way ANOVA, Tukey

5

2

°]-§

=

Fo] control % W] & H]uLs}

°©

=
=4

Al

=

R

(2h) EAA =
(7)) &% u}

st e,

}31, ELISA reader=®
[e)

°©

k

o

[e)
Window-8 SPSS 12.0 package program software
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s

=0

o

Salmonella
WP2uvrA

el
=

Escherichia coli

ol
=

TA1537
1A

3]

TA1535,

TA100,
= Aol 2l <]

Typhimurium ‘TA9S,

=
=

S9  mix

9

Ane

™
BR
o

do

Z2-aminoanthracene,

azide,

sodium

)

—~
fi%e)

H
ofF
]
adl

1
T

KeR
T

acridine mutagen ICR 191

4-nitroquinoline—1-oxide,

2-nitrofluorene,

benzolalpyrene,

7} Ee

S9 mix #H

FEES

g

A

=
T

&

FA T

tol Abg5

)

B% sigma-aldrich (USA)oA <

5,000 ug/platef-H 1500, 500, 150, 50, 15 ug/plate 7+

Ayke] dAL thARRAAA] S9 H7F el BASle] HAa 17 Tl

s A A2 sk

1
T

R

oA AdA

)

ﬁo

iy
—_

~
No

bl ot

S

bol A

)

1720 2] #

e

=
]

]

Ao A GLP7]#Ho 2

stk B 4ge Ao

|

0
o

<1,

3t H 317

)

B/

)

=
=

6% SD rat

S 13
, Aswsl

I A (1250, 2500, 5000 mg/kg)

NS

o

oA, ANE T

Al
&l

o

one-way ANOVA, Tukey test=

]
4

ol

s

i

7}

Sk aL,

A8

o
=

SPSS program

A
st et

=
S

q

<
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1]

S

GERLEREED

=

=

¢F<F, 80vke], SD rat

657
AT A wek BRI b5 7 47, TP 10 R APTe T

A

o
olo
»AO

0

<0

)

o
ﬁo

o)

Ny
_ZT
alal
B
e

A& %<l 1,000 mg/kg/day .ok 2vf

sted 1,000, 500 mg/kg/day<

S

=2 2,000 mg/kg/day HiE&FOo=

—
1o

ol
L

N

37 (RBO),
SPSS
bt

A=

g

R o

=
g, FEl=HE, $4A, bilirubin,

basophil)

k=l
=

eosinophil,
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9 A-E one-way ANOVA, Tukey test® #4

monocyte,

}

A

i

1

Z

T

lymphocyte,
AL,

o

],

Anz
°

&} =]
Ahgs

o
[e)

T(WBC), slvfE =2l (Het) 32 =Z=4 (Hb), MCV, MCH, MCH,

o} 43 5}
creatinine, AST, ALT, ALP,

Al 4= (neutrophil,

ul &

=

=
program
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SN FE=

(Mori Ramulus)

Stability Test Protocol

SOP-LC-3001-F01(00)
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s o EMHS : STP-SJC-1401

J KUKJEON dXFEE JHHHE : 00
-

y ope 4 ¢ 2014.03.13.(Th

< Stability Test Protocol =

o O] X|] : 40ofll
- = -
=2\

1 = 5
2. A3 e c
3. N g2 9 AN™ 7IE 6
4 Ny 7
5 ANEZ3e 7|18 % =X 7
6. HHEN 8
SOP-LC-3001-F01(00) @RS
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R 2AHS : STP-SJC-1401
J KUKJEON *ol'xl"lsEE JHHHS : 00
-
4 ope =M Y 2014.03.13.(Th
< Stability Test Protocol 8 st
o o] X| 5 of 11
1. =%

T80 et

A Hz=EF=0

Y AldE LAt diE ®MFol Arg7|tel =En FEES S Sof MEF2 S
AtRE2 2857 flgolt
2. NE e
2L A1E AX|
7 = L i
HME3 YXFES
IIAH| el ot=2[|&=ul
Ao ER nE ZTH Y, SR04,
SIO|HE (Kt 7| 2)
22N HH HMz=H=
No. Mz M z= LAt M=
1 SJC-14-S001
2 SJC-14-5002
3 SJC-14-S003
23.2EXRA
T = L g
m YUIEE
m Al AI|EE 25°C / 60 %
e JhEAE™: 40°C / 75 %
O 7t5Ald
WAHYE

SOP-LC-3001-F01(00)
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s o 2MHS : STP-SJC-1401
'€ KUKJEON SxFEE gus ;0
-
4 oe I M o : 2014.03.13.(Thu)
< Stability Test Protocol =
o o] X|] : 6of1l1
24 A8 =7
T = LY =
W ANEE
B A 7|2 E 3670 (H=, 3, 6,9, 12, 18, 24, 36)
o THEAIY: 6742 (2%, 3, 6)
O 7I=AIE
3. AE &2 9 MY 7|1E
3LAIY &2 A 7|1FEDR
ANEE= 7|=
de
= 5 ppm O|&t
- H| A 3 ppm 0|3}
== PP
= =2 0.2 ppm O[5}
JIE& 0.3 ppm 0|3}
= C|C|E| 0.1 ppm 0|3}
= =g 0.01 ppm 0|3}
)\lo-l
i = H| 00| X|M 0.2 ppm 0|3}
=TT
& of N
ot 2| 0.01 ppm 0|3}
M= Gt 0.2 ppm 0|8t
A=z 0.01 ppm 0|3}
Of 4t
L - 30 ppm 0|8t
ot
b ~ %
SOP-LC-3001-F01(00) IR
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STP-SJC-1401

EMHS

iy
R
5 o x|

2014.03.13.(Thu)

7 of 11

ol
=2

Stability Test Protocol

&

‘L‘(N KUKJEON

32 A8 =7| 8 A

32L A7 |HEANY

ofr ofr
100 100
B B
< <
Mo | w0 | mio w0 | WO | w0 [ wWO | mo mwo | mwo | mi
% | 0| | g | %0 | %0 | 0 | R0 % | ® | ®O
< < < < < < < < < < <
H H H H H H H H H LH H
H| <H | | <H | <H | <E | <K | <H Ho| <H | <H
20| 20| 20| 20| 20| 20| 20| 2 | 20 [ 0
0| zo| 0| zo| Z0| z0| 0| 0 0 | %0 | %0
ﬂ T—— 1 by by 1 ” — 2
Kk | < | om | om | aw | 3| 3| &) Kk | < | o | o
. KKl l=|l=|=|X|X| | . K| =] =
ml_u E|lo |8l | X[ 8 wl_u | o | @
]
<
&
~N
o
o
o

r

5 AldZatel 7|

il

N

5.1 A&

SOP-LC-3001-F01(00)
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s o 2M#MSE : STP-SJC-1401
J KUK]EON gxITEE JHHHS 00
-
4 oe = M o : 2014.03.13.(Th
< Stability Test Protocol =
E o] X : 8of1ll
42 A EE HEO| AEAZMO S HF ZAHS HASH MAIHS AA

6. EHEAM

6.1 HAM1: oA™Y

AY Agw

SOP-LC-3001-F01(00)
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[ o
Hed YRFES
s 25 T ET R BE7|2E O7SAE
O7t=AE
A8 7%t Hxgd=5H 3670 A=7| 2t 36 i
M K Z| 2 20g X 7EA X 3Lot TTAFALER =THlE, gR0lE,
SHO[HIE A (X&7| E)
1 A= BAANE ONEHE, OFAHe, O3EHE, O7|EK )
2. ANgHa AME 712 F¢t MEZQ| eHEd =l
3. 2 EE AE AExR
AEAIY
= A=
SJC-14-5S001 | SJC-14-S002 | SJC-14-S003
HZ=A g =EAY HY
374 g =EAY 2
671 g =2 Y 2
971 gy =EAY 2
12748 B =EAY 2
1874 & Y =EAY, B
24742 QY =AY, B
36712 QY =AY,
4. ANgEgs & J|E
R AlE7IE il
voks
=1 5 ppm 0|5}
H| A 3 ppm O[3}
a5
=2 0.2 ppm 0|3}
N o 7IE& 0.3 ppm 0|3}
= C|C|E| 0.1 ppm 0|3}
o Ceca 0.01 ppm 0|5}
E HIOO|XIK | 0.2 ppm O[5}
SOP-LC-3001-F02(00) 1/3 gl
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o2l 0.01 ppm 0|}
ol g 0.2 ppm O[3}
A=zl 0.01 ppm 0|3}
o Ahsig 30 ppm O[3t
HEAY ~ %
SOP-LC-3001-F02(00) 2/3 AIHAS
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e AE AEE(Q)
HEY MRFEE
BEHxA 40°C /75 % A pe O¥7|22 W7
OFZHAE O7t=Al-
A3 MZzY2LE 3671 Al 7|2t 6 i
AN k%2 20g X 3EA X 3Lot TEFALER =gdld, 2704,
30| HFE 2 (Xt 7| D)
1 Ag=H BANE, ONMEHE, ODZAE, O3EHE, 07K )
2. NgEa AH8IIZE Set MEZ ol ot™g ol
3. ¢EY A" AR
AlgaAa
F7| AEES
S$JC-14-S001 | SJC-14-S002 | SJC-14-S003
HZ=Al e eEAH, Y
EXE-| Ma, =EAY, B
670 M s2AH, B
4. ANEg"g=sE 2 7|IE
Alget= NEEES B3
et
e 5 ppm O[3}
B & 3 ppm O[3}
3%
=2 0.2 ppm 0|3}
JIEE 0.3 ppm 0|35}
= C|C|g 0.1 ppm 0|3}
=AY n =] 0.01 ppm 0|5}
& H|OO|XIN | 0.2 ppm O[3}
THRsY
eteE 2| 0.01 ppm 0|3}
ol da 0.2 ppm 0|3}
=gl 0.01 ppm 0|3}
O| Azt 30 ppm 0|3}
HETAE ~ %
SOP-LC-3001-F02(00) 3/3 EIHYE
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A2 CHaXtolM "X FHEFEE MAEXT02'2] M 23t U A EE E7I67| 9
T 7|2, SR, olF =71, AYUE, vl AHHEAE

A Single-center, Randomized, Double-blind, Placebo-controlled, Intervention Study to evaluate
Efficacy on Blood circulation and Safety of “MAEXT02" in subject with Metabolic Syndrome

MEAHEMHS MAEXT02-01
HE(EEY) 1.0 (2016.11.21)
I X 8 Al - 2| X} FRHLYE

QY HEA|EE 7|2 Eniof3 2(PharmaCRO)

7| o 2 A
2 oXFHEAYAE Mo 0 U RE R AAHSABAYA U AHHSAMHYEAL,
IR MO9S, RAYRE S8 HBE oA, CUMHEAHE AES =S85 I
ofH A&t CfE MEUSCE: 22| A FRE AMstit HITAE Y HSOOE=
(PharmaCRO)| AP AMTIES| 8lo| X 3202 S/4&8 + lEUCH
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Protocol No. MAEXT02-01
Study Protocol Version 1.0(2016.11.21)

+ ANHEMNE =55

CONFIDENTIAL

238 ®E7|7 Follow up'
AEES A1 @i 2 2E3 HhR 40 =70 ME
2F ~0F 0F 4 7 (5 F) BF(x5 Y) da A

i S2M HS (8]
olpEE F AL o
SHAM 2 8] 0
O|BH& At @] 8] 8] (o] o
=HYE o] @] 8] o Q
Ha g SHEgE Q
WEST T 8] 9]
ULHEY AL Q O o ] o
YLlope Fape 8] 8] 8] 0 o]
CHatxp E g > o
SE2HE @]
o B gE HAE o] 0
HH/HEE A 8] O @] O O
DINEHEA|EE HE A U ug O o]
AHHEAHE 4F WIS EmEE O (8]
ojdutE &el 6] o} o

1) IPEE FAL YUY 48 S ZATCL
3) AFHAME 4B, 5215 HE2 AN F SUT HFEAS ABSI0 80|, 4FE HE YD on BRE RO
s Sds YN ST SIS ENE ERE 0]8410 cm TR ZHECL R 40AHE HET FRID
3 HYASEY, Y B2 WeE Welas S22 ore M2 ES 3 & S FUAE MBI SFRG
4) MEST TAL WE 2 WR40A AESD], CfaXt] B0, 8F, HAL 25 S0 WSpe] EAEC
HEEE AL SR 0 25 WO oo A AAS UMASEA HAL BT GE AT HAIE "C2 AU Qots
S, WE 1 MA AlWsio} B A W2 F SR S0 Y& ARU YHEHo2 ST U FRUE HY 2R
LAl =712 o2 HAS & 4+ UL UHMEd A 29 WE Hils 22 4M oy HAMEAEE 4E &
AE Alestn Solut S42 GFSIA Wotop To)
. HOEE AR WBC, RBC, Hemoglobin, Hematocrit, Platelets, WBC differential count
o HOEZIEIE AL BUN, Albumin, Total bilirubin, AST, ALT, ALE -GT, Triglyceride, T. cholesterol, LDL, HDL, creatinine,
glucose, HbAlC
o AW HApH, REC, WBC, Pratein, Glucose
« CRP Al hs-CRP (FE22H RE 400 Hal
blois ZAb CI&A T YM7psdo| Gle A9 seio 3 gE A YUUFE HUBCH
CHAPRE Hute B2h 2tge ~32d A 89 ¥ W22 OfHY HAgE
8 HY S HAbL 9229 25240|8 ADP induced platelet aggregation, FDP. PT, aPTT, Seratonin, t-PA 4 S H AT}
9] &7 EF A ERUSI EUS HA B WIE @O
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PR P (A 2 HES A 15 mm ola® AEF AN ARl 53
4e AHgRT

oxyresveratrol & 7}7F 2000 ug/g dry weight ©]%

= 1x A Avk 200 kg (2/26, &)
= 22k A dd 300 kg (2/28 E)
= 32 A Ak 150 kg (3/6 )

o
)
z

i
o
X
rir
kI

0
X
Y

A GA= A2(20-25T)olAH 5-7d3F A Az =

2ol 15 mmojste] Ao ofg Ty} go] L

&5 7130 Aol vk,

= 25-30CelA 59 =4 Ax(EFA

R

Ha =

(FD-610, KETT)E At&3dto] <74 A

A

27 AT F, AgA FEA
%

© oF 8% ol3}).

» 13 A2AA: 1639 kg 75
= 23 AzAA: 1356 kg 75

» 3% Ax4A: 584 kg 5
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Z71 (Y Hex: 95T, Wir&x: 85T

N

FA(357.9 kg), T8 ¥h=(2,434 L), =(457 L), 4A 3t g5

e
-

.

el

vzl

=y
N
Ho

!

—

aL 200 L 7HA Als=s8taL, o

B
S

500 L
140 L 7HA] &35

e A=)
5 =

olmj 280 L 7+A &=

1o,

ks
pud

ERS

Wshe] whx

<

D HF 9 140 L

o

=
iz

)
e

o

Foll A 48 A7 B9 Az ¥ 5

0]3

AAFAFZED: 144 kg (& 4%)

;O.#
o

(MAX-15-M001 4.8 kg, MAX-15-M002 4.8 kg, MAX-15-M003 4.8 kg)

A3 3a1)

kel g AAF 28, (

3T
™

Al

, 10,000%

Ne
107} €/PTP

=5 250 mg/

=
T

A

}ol, 13 PTP/

s

-
X
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(1) A2

7h Aol EF A

R FoA A EEAQ oxyresveratrol2 UH -3 A5E AR ool 2t
ZEAIQL A, Rl A, BEQl Ay & FYste]l 80% FAHE oEER FE F
oxyresveratrol %S HPLCZ #4389 tHTable 4.1-1, Fig. 41-1,2). ¥4 23 A=
oxyresveratrol &% 71 =& ¥l oly g} ~€HlF oxyresveratrol &EH]Eo] ¢F 90% ©]
Aol =o £FS eho] A EEAQ oxyresveratrolS T FHE WU A2 A A4S

At AA](Ramulus mori)+= 5-15mme] 'y (Morus alba L.) 7HA = 2 #-3 el SAH

HE 9ROl WMol AUAGY AB715H HFEOE AWA FHL A BAolTh 2}
AL el gusise g Aol A9m R &4 flol B¥ 9 &

S AA = AEASHS ALEEA] a1 oxyresveratrol S 9 F druiE Ao A okA A

& $HASE b HAANE W freld 22 AR
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Table 4.1-1. 2¢], ¥l Abx] 9l s] 9] oxyresveratrol % H|xl

Mulberroside A Oxyresveratrol Resveratrol
Sample
ug/g ug/g ng/s
Mulberry fruits 0.78 9.17 0.00
Mulberry leaves 40.79 83.99 0.00
Mulb t
Hiberty roo 56.95 263.03 0.00
bark
Mori Ramulus 111.42 975.13 0.00

g3 (BpR R 9 7)) A (LHF7HA)
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Mulberroside A Oxyresveratrol
! \
| (&)

| (B)

......

e

[ @)

Fig. 41-2. 29 (A), L @B), A (C), 4 3)(D) HPLC profile

(b wEE 9% 429 FEAL I 24

g s F3 wd A mulberroside AE W] ulE A oxyresveratrol® A5 flE] 2
o, AA, 2, I 9] mulberroside A ¥ oxyresveratrol®] &S FASAT ZF AR
T5ge 0% T4 Jde2w FE3}o] oxyresveratrol¥} mulberroside A S B3 24
I Aol A B A8 H]8] oxyresveratrol® o] W53 E=A yElykow
mulberroside A 3F&e A velykth(Table 4.1-2, Fig. 4.1-3). 3+, o], #Wol Abaly] o

79+ oxyresveratrol®] $r#EEwE o}y g} mulberroside A2l $FaFE AFA|ol HE] ¥ AT

e

r_{u‘:

2

r (

S ShekS Ho] o] B Awiylol HA9= wEgE i faAE<Q oxyresveratrol &
[e3]

3= Aol ou|7t e Aoz AZHEM AAe] A9E mulberroside A9l dgFo] itto}

2
fol

& &3 oxyresveratrols AAdst= AL on|7t AA] ¢S A= AzZtET. 53] AdA]

Lo,

ALE FAL o]l&de FEEL AFxstz oE TFEE Z3 mulberroside AE
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__)ivll
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=
ofl
__>|‘I_'41
t
lo,
ox
(e
2
riet
A=)
o
2
lo,
o
fols
olr
ftlo
0%
o|
>
Y
rlr
re
-

WER me)
( ) oxyresveratrol+
g) Oxyresveratrol Mulberroside A i
mulberroside A
75g 0 0.84 0.84
75g 0 2.04 2.04
75g 44.0 9.96 53.96
75g 216.0 19.1 235.1
75g 9.8 28.74 38.54
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Fig. 41-3. A%

okA oxyresveratrol $F#F % FAIH]&

@

71(B)

| (©)

(D)

qetE F=&

(2) &A1 w24

o] Fe W

k>

Az -

o] HPLC profile. (A) &tl; (B) 29; (C) 4]; (D) 495]

A9 5,

2FA® oxyresveratrol 32 HPLCZ E43tdth ¥UF-F WA (Morus alba L., 55 A A,

A

A gt &

2l

3]

1}
=1

il

Z W

= =

) 3%, A (Cudrania tricuspidata, ==

F, =9 BH) 4%, 2 (Morus bombycis Koidz. var. bombycis, A& 39

A2k, S5 A, AEah) 3F

g FABIARE 80% TAHS ALES FE3I F oxyresveratrol TS

st tH(Table 4.1-3, Fig. 4.1-4,5). %+x1<] oxyresveratrol @2

she] W3 A

- 104 -
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Aol g HEtIA T AA TN W (Morus alba L) &2 &9
o] th& A=K} oxyresveratrol®] $o] =7 FA

oxyresveratrol $F&Fe] W sle} A
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Table 4.1-3. 105 A9 #Fd A 99d oxyresveratrol 3% W]l
Mulberroside A  Oxyresveratrol Resveratrol
Species Area
ug/g ug/g ug/g
AE AT 1,602.0 568.6 0.0
=5 A 2,437.1 234.9 0.0
Morus. alba L e A
=] 2] 4k 104.99 295.1 0.0
9 H3Hd 429.84 46875 94
AE T 2,970.6 978.04 0.0
Morus bombycis A 2] Ak 158.4 159.2 0.0
9 A 2,124.3 1,674.5 0.0
5 it 230.0 0 0.0
Cudrania thosspickta. o, o 300.3 3288 0.0
(A ) < 2l . ) )
=] 2] 4k 300.5 330.9 0.0

% HPLC profile

AAmy]

Fig. 4.1-5. A3 80% F45% ¥ HPLC profile

EN)

s|4as

(7h gy FAFEE

oxyresveratrol 34
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< HPLC profile

< HPLC profile
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&332 A HPLC profile
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(A) 4243 Fo AAE(oxyresveratrol)¢] 'H-NMR spectrum.

=
pot
B>
!

3t 3o AAE(oxyresveratrol) 9] CY¥-NMR spectrum.

Mass Spectrum at 2.01 min( [M-HJ =243)

"_' “EMS. 1334 1 2223 i from Samgle & (2nd_Sppm) of 080818_Testw (Heated Nebulzer) T 'I-.Zh‘lwl‘
ol |
‘ 2,071 |
|$e7: ‘
| reer!
- |
| s- ’
= |
| |
| = -t |
| ™ l
e
= 3 |
R o
| et — ™ ;537:&7‘1: R
(C) BA2A3 39 AA = (oxyresveratrol)2] Mass spectrum.
Fig. 41-7. &27FF5E38]9] 23k mulberroside AZY-E oxyresveratrol 44 &<l

(W) Alde] w2 A9 oxyresveratrol % w3}

Bupire] gl ke Aldd wel aA WsktheE Balel weh 3 3 WA (Morus
L) A9 A7 Al7]¥ oxyresveratrol, mulberroside A, resveratrol % W3 =
HPLC= A3ttt 238 A3 =2 71119 259) A9 oxyresveratrol $H#F2 4,687

ng/g® 7H¢ ke ~"wlF oxyresveratol TAMEE 91.9%E 71 9431 A tH(Table

=119 259) A oF 1.7%, =& A&2d 24d) FA 9 °F 31% T+ wWE ¥ F

M

o] IS YUY ek o] o= A7) =2 B56G¥E 1Y) A9 oxyresveratrol $F

g =2 7FS(119 259Y) A9 oF 209% <ol oy mulberroside A2l 3FaF2 8987
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ng/g® 7H¢ = UEEth 2 5
ol oxyresveratrol @9 Z}ol7} A A7l MAo] Fad AoR yElyh weEkA A

ol A A&(1d el 7Hd A

of\
M
rlo
Y
12
K3
>,
ol
ox
Y
o,
:é
N,
l
i)
sg
L
o
E

=)

Aol AHA 7= oxyresveratrol $F#Eo] =& =71S(119

Srha AbEE AT,

Table 4.1-4. AEE JA129] oxyresveratrol g% W3}

Species Season Mulberroside A Oxyresveratrol Resveratrol
Area (date) (ng/g) (ng/g) (ug/g)
Winter
296.6 2,523.7 219
(24th, Feb)
S
prne 8987 9797 0.0
Morus alba L. (Ist, May)
(Fan  Summer 2102 798 06
(29th, Aug)
Fall
429.8 4,687.5 9.4
(25th, Nov)

Fig. 41-8. 33 A APE 584 29¢) FA e e

il

=

BHAA] 1A, 29, 39, 40 AZ9] 89 299 oxyresveratrol S 591 AMZ3} vlwdk Axp W
2 Al 85% g, 2HE 159% 5, 3HS 759%, 4HL 69%% #HA3] A tHTable
4.1-5). o5 A9 oxyresveratrol &2 52 FA9 oF 1/10 o2 YERgTh mEkA o E A

A& oxyresveratrol o] 7+AE ¢kF 7} ALAA o vl ¢ wrla AlE )
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Table 4.1-5. E(G¥1Y), oJ&69 29¥9) MHE FHAA 9 oxyresveratrol 3%

= Oxyresveratrol Mulberroside A
AE L F5 F5
zzo_ﬂl A} X O_':]7 A} X @17
(100 g) Tfl) 217} "( ]/ )P o7} "( ]/ )}
m H H
(pg/ml) ve (jg/mD) ve
B 1
800 1164 931.2 105.5 844.0
59 1¢
FA4A 1
800 9.97 79.7 26.3 210.4
8¢ 29¢
B3] 2W
800 53.3 426.4 121.3 970.4
5¢ 1¢
B 2H
800 8.5 67.9 12.5 123.6
8¢ 29d
F223A 3 (Ak)
800 54.7 437.6 184.9 1479.2
59 1¢
BgA 3H ()
800 415 332.2 50.4 402.9
8¢ 29¢
FAFA 4W
800 202.5 1620.0 248.1 1984.8
5¢ 1¢
S R S I L]
800 14.0 112.3 41.9 335.7
8¢ 29

(th F4 3o dFFZ0o] 98t AAFAFEZEUY oxyresveratrol &

ot

2o 800 mLel 80% FAT B AN T 80% FARES 2SIA

100Col A SFIZstAA  24A3F 7z FEF3 & HPLC=Z

100 gol A&
A7 d
oxyresveratrol
oxyresveratrol $F#Fo] E=SktH(Table 4.1-6, Fig. 4.1-9,10). wz}A AAZHEH A FEZHQ
oxyresveratrol®] F&2 A4 FEZHUOE 0% FAFEo] a4 HHow
FA| 21 oxyresveratrol<= Bl @A ¢l mulberroside AR H|FA S22 I 93] FEA
&5 A FAAY Gl Yl FHrt @ o2 AR AT webA] oxyresveratrol®] 100T

oA 2% HAPE AET dart dvka AR H A
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Table 4.1-6. =4, d4FFol o3 AAFHFE=EZW oxyresveratrol = H] L
of 2f Oxyresveratrol Mulberroside A
(mD A7 qg/m)  F97Hug)  97Hug/ml) &4 7Hug)
AT F= 800 24 1,920 0.33 264
80% +4 800 53.8 43,040 3.71 2,968

80:00

€0.00

AAMmY]

Fig. 41-9. EF3FF=dd & FAE4F5E HPLC profile

200.00)

9(20 mul $T0 36833

180.00)

AYUMV]

i
5 mg’/-j

=
w

E
—_
-
e
0]
R
N
o2l
s
e
=
lo
rot

0.00 500 10.00 15.00

A FZ& = HPLC profile

() FAFEFE OE FAFAFEEN] oxyresveratrol &

.

ShM Buby AR AAE SAHE F-AM AvE FAE ARSske] 50, 60, 70, 80%

@ A3, 80% FA ALEA

Ho2 FF ¥ oxyresveratrol¥ mulberroside A FEHS 4

o] oxyresveratrol $F%2 7 =4 YEFY S ™ mulberroside A
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(Table 4.1-6, Fig. 4.1-11,12,13,14). v} 8] A Q] oxyresveratrol= H] 3 Al mulberroside AX.
o w4 EBHolr] wiel 60% TART (0% FTAd A &EFHJo ujgAQl

o

mulberroside A2 60% FAlA ¥ Wol &5 Ut webA oxyresveratrols &%3H7] 9

g T4 TR 80%E AASATH

A2 mv]

Fig. 4.1-11. 3H AA 9 50% ole< F3% HPLC porfile

AAmy]

A

Fig. 41-12. 3% A9 60% ol g& F%%F HPLC porfile

A mv]

Fig. 41-13. 33 ZA9 70% &L =% HPLC porfile

Fig. 41-14 333 A9 80% g2 =% HPLC porfile
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file)

A<

A 100 g= FERER

)E)]'

o -
= ¥

o) @il A

<
T

55C¢e] dry ovenoll A4 3«

t}. FEA7FE Y wE oxyresveratrol

[ex]
AR

jari
fie)

a8y 72 A7 ©] ¥ = oxyresveratrol &

4]

9]

1t (Table 4.1-7).

=7}3

[e)
F

& oxyresveratrol

g8l A7)

-
1

Han717] 9l

o

}?)]'

7kaazo 7] wjEel

E
ol

T

ofp
!

st

0
HH

N
el

Bl
25

i
o)

o

fite)
o
B

oH

Zho ®t}h B8 oxyresveratrol

%

s
i

A
-

)|

=
K
AL

Fel 8413 FEWE

S

P A 8A17F 3] oxyresveratrol @Fo] A Ho| Z=dt

)

s

ol

60°C ol A]

B
fite)
Gyl

W 9] oxyresveratrol 3%

Table 4.1-7.

Mulberroside A

Oxyresveratrol

(ml)

ﬂwo
A
-

[e)

A1 Zk(h)

Bl
-

FH(g)

% (ug/ml)

FH(g)

& (ug/ml)

0.015

224

0.120

1851

650

24

0.021

32.2

0.140

21565

650

48

0.029

35.3

0.151

233.0

650

72

0.024

37.2

0.157

2415

650

96

0.026

40.5

0.161

248.0

650

168

T

o

Nd

<

A

(1) oA

(7}) Oxyresveratrol 1L3F-

A, A7), 71

}t]:

’

=
o

HAE W polyphenol a2 3+
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A SOl tFe 2 o8 e wEth 12 (20149 11€ 269 AF) AF Aol
29 g A Al s BuF FFT FHe FA¥Y FAW oxyresveratrol $FFel 7H
=gor AAAVE 29 Fwol 2 oz YEut a8y AU oxyresveratrol 2]
g g o 7% EX o g FH, AFHA7] sl wel oxyresveratrol #el xolE
UERE gtk webA 23delE 29 8 Y AR SANE A TES H dE 2
dEexs AMFGNA 2% F(Fig. 41-1516)05 Akl AW oxyresveratrol®] &
HPLC= &Aatddth AdA3, 9 FALFAIAEY] 8%FF TolA ti4l(148 ug/g DW
TR (122 ug/g DW), FLE (75 ug/g DW) #%9] oxyresveratrol $F#o] =& o7
Vet 28y ol ¥ eYd Yy 23 o E (1512 ug/g DW)9 1/10-1/15 59
w2 oxyresveratrol $HEFolAth gk ¥ o] HAR(1062 ug/g DW)T T FARES AR
o] AW (75 ug/g DW)O| shake 2 FFo| AT AufA|o wel 158)9] 2po] & LhE]
o] ooty AR e e Avkal AR E ATH(Table 4.1-8).

ot

~—

=35
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Table 4.1-8. ®uF E5 2 Q5 A9 oxyresveratrol $FaF w47,

Oxyresveratrol (ug/g dry weight)

=51 ANH 7 a
2014. 11. 26 A 2016. 2.11 A F
TR S AT A A 29.7 122.4
A S AR FAIE 8.9 45.1
g S AT A 128.0 755
Mg S A 88.0 49.0
Al S AR FAIE 130.6 148.1
gz S AL SANS 30.5 58.8
&4 S AR FAA A 128.0 55.6
dgw 271 ¥H st 377.1 1,062.1
AU 871 &3 w7t 611.3 1,512.3

(Wb A 71E AR 9] oxyresveratrol &% 3}

120 Aol FH okAE FAE o] &35t AHA 7| oxyresveratrol TS A S
Ay} 129, 299 AL =2 AoZE Yyt a8y AT FEE AX FFoE A
A Fo] B AHA7|E 1x3d A3 ofFH= s Jow AR

o] 14¥, 24, 49, 8¢, 10¥, 11¥, 12¢€9 A F3}e] oxyresveratrol $t#S HPLCZE #4133

O

o,

48 A% %

tH(Fig. 4.1-17). A A3 98 AAY 9 oxyresveratrol IFS 2 (44) o] E(RY), 715
(10€, 119)Hg AL12¢, 1¥, 29)0] =& oz eyt 53], 19 4AE 1,3872 1
g/g dry weight, 29 A= 1652.0 ug/g dry weight, 49 A*|= 12337 ug/g dry weight
o2 1d F 2¥99 oxyresveratrol $F&o] 7H =4 YElY LB AR AFHAE 24
W3 22 AASGT) A, o< 8Y A= 476 ng/g dry weight, 108 AA= 279 n
g/g dry weight, 119 A= 1844 ng/g dry weighto & #A& Abx|o] vla] w-¢ *e& ==
o2 et webs Fd¥ A9l oxyresveratrol R A HA 7)ol vhg- o] E % o H

AU 9] oxyresveratrol $HHE-2 A FE AOoHA HHEH= FOE ARHST
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2500

2000 -

1500

/g dry weight)

1000 -

500 -

Oxyresveratrol(

1 2 4 8 10 11 12
Month

Fig. 4.1-17. 242 A" A 71¥ oxyresveratrol®] <7} H3}

(th) AR1o] &Ade 93k oxyresveratrol 3% W3}

EE, BF olE= AUl 9] resveratrol, piceatannols ¥ 2 AEH BEALS AFX2LE

rd, sl e A= 59 sA4WH (Postharvest)ol] whel 1 3haF

U\l
2

2015 11€¥ 269 9 HAREFARY

—|—’

FollX A gAek FE AR FrrlA A
H AAE 6-15 mme] A2 Add § 30T 79 sA4A7 F FFE A4 o

oxyresveratrol 3% W3S HPLCZ #413519tH(Fig. 4.1-18).

—

A Ay S AT AIR G 7E BUT S5 30T, 79 54T Al oxyresveratrol
ol 1-35 v F7hshe Ao® UEyth g, AV e S Fed AR ANA AZE
T FA](YS)2] oxyresveratrol2 65.7 ng/g dry weightoll A 632.3 ng/g dry weight© &
, Adm A (YC) oxyresveratrol 79.1 pg/g dry weightoll A 562.3 ug/g
eight= °f 7ul Z-7}stiot.

of ANTFE A A HH EH, AesA xd Fopwidw AW
[ ]

o
<
<

oxyresveratrol 3t%S AA =Y £ S AoR Al HAvk wEbd AAY oxyresveratrol

Fe FAAT) 8 SAUEAE RE, SANR, FETE, UV 24 VAR 4E)E
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e}
ot
1:1

AE7 B89

700

I O day T
600 1 | 3 7 days

500 o

400 ~

300 o

200 o

oxyresveratrol(u g/g dry weight)

100 A

OI,iii L1l

SS SWN GC kR DS SCJS YK-209 YC YS

Variety

Fig. 4.1-18. BYF EFFH A9 93+ oxyresveratrol $F=F H]xl

SS: Suseong, SWN: Suwon-No-sang, GC: Gongju-Cheongil, KR:
Kaeryang, DS: Daesim, SCJS: Sangcheonjosaeng, YC: Yangpyeon
g—Chungil, YS: Yangpyeong—-Suwon.

(2}) SAA e w2 AFA] 9] oxyresveratrol 3 W3}

A7 4 AAEY FEEY LTS o2 A9, gE FFo Hl8] oxyresveratrol 3
Fol =& Aom gelgd wop FAE FA ot LY FAE AHRstel =4 7170, 2, 4,
6, 8 10¥)d W& =% %= oxyresveratrol $t&F W3S HPLCZ FAtedoh(Fig. 4.1-19).
11 A Fd83 FLdES 30ToAA 43 23 6Ld7bA =4 7IZro] S7HgE whet
oxyresveratrol $FaFo] ZF7}35Fl o 88U bl A= oxyresveratrol - #o] A E Ao =
Epyk ot

T A B 6Y 8A SAUAMBES FEFS 9406 ng/g dry weight® 093t
(65.7 ng/g dry weight) B} o 14u] F7hetaivh. &, JdE GA Y B5= 6¢ =4 A
oxyresveratrol % 562.3 ng/g dry weight® 092} (79.1 pg/g dry weight) Bt} °F 7.14)
S7hete] A8 AT ALE ARG 54 ol oxyresveratrole Ul ®e] HAs= AL

B3 4
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re
it
jnii
1IN
i)

30C Hzx3tlA A 71tz 690 Adsitta AR E AT

1200 -
—&— Suwon
—O— Chungil

£ 1000 -
=)
[}
=
2 800 A
©
2
(@]
= 600
]
o
(0]
& 400 A
o
>
x
(@)

200 -

0 T T T T T T
0 2 4 6 8 10

Fig. 4.1-19. % ZAe HAE XA w47t o &

o
oxyresveratrol %4 &}

Boue %(13)¢] A4 postharvest =% wzw AHe =77t FolAf¢E
piceatannol #Fo] FZ o] F7istttal H sttt kA FHE AAE 6 mm ©|sk 7~18
mm, ¥ 20~30 mme Z7|Z dud & 30CAA &4 7]13te] W& oxyresveratrol $FH=F
W stE <l vh(Fig. 4.1-20).
=Ads 49 A F9 oxyresveratrol $FEFS £A% A3 6 mm ©|5te] A= 69 =
A Al oxyresveratrol &#o] 1987.3 ng/e DW.E 7F =4 yerstth. 7~18 mmel AHA| 9
A= 897 4 Al oxyresveratrol (2,060 ug/g D.W)o| 7+ = A LERSET
20~30 mm9] FA el A9+ 109 54 A oxyresveratrol o] 22306 ng/g DW.2 713
=A vebg dRe] ar7F Skt whel sAdsE SUbeke A o2 yErskth oo et
Ayo] Aojol wel £4 AIZES 2 sof & o AlgHTh

1<
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2500

—8— 1-6 mm
—0— 7-18 mm
—w— 20-30 mm

2000 A

15600 -

1000

500

Oxyresveratrol Amount (p g/g dry weight)

Days

Fig. 41-20. A=A o] d¥H A 7]o] wE oxyresveratrol &7} 3}

(mp) stAd 7] A=A 9] oxyresveratrol 97} 2 postharvest &3}

oA 2T ¢
& fs8 of
7hll A= 78 b AATE A7IER wEojA AL vk Y] HYIER Uoe A o]
& 7ts RS HAES] flste] std7] 89 FA¥ R AAE FA ] oxyresveratrol S A
E3FAtH(Table 4.1-9). A4 3} 89 LB} HJ AW A 9] oxyresveratrol & 547
of "3 1/10-1/30 ¢ % w2 971E YeR Y o] & 59 postharvest $ 23}
QO 12557 ug/g dry weight, L8O 8181 ug/g dry weightE WEFASITE =3 109
postharvestd A3} FUB L 12470 ug/g dry weight, dIEL  968.8 ug/g dry weight=
Ueldo] 3d7] AA S AFEEH7] YellA] 2o 2 postharvest 77F B R3S AR
AH(Fig. 4.1-21,22).

_—

¥

Table 4.1-9. 3} 7] U8} H A% JX] 9] oxyresveratrol 97} 2 postharvest &3}

O:

Oxyresveratrol(ug/g dry weight)

09  FRIFCH) 59 FEIFC) 10 FRIF)
T 475 56.1 1,255.7 8.4 1,247.0 5.7
A 104.8 68.8 818.1 8.4 968.8 6.9
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|; ;Dum

-
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Jov e
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s

: st

T
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|
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g = EEEE
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=
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(o})) WwAE wgo] u}E oxyresveratrol % W3}

AETe] I Aolet gy HAamBESSY 4 AFoNAM Collectotrichum filcatum®.2 S
Ax)o] 7U A Al TAoteree o 50, W AWFESS o 6u] Z7sldTH(13).
whglA E Ao s FHF AAoA 19 Hol AH

5}

w4 ALgste] w4

I

=ol 2%t oxyresveratrol

e AEFATE B A= AEo oS 93

aldl
ol
s
il

=
A elstar erAsttar A" E M A E(Generally Recognized As Safe, GRAS) = <%l

6%
A 2 g2 HE3 T 30CoNA 11437 £A435H A oxyresveratrol 3% W32 3
4

ofN
Lo,

[‘2
ol
i

652 vAEFT B. coagulans A 71 =L oxyresveratrol =4S YEITH 7Y 54
Al FS HFS A9 oxyresveratrol $FEF2 480 png/g D.WSI ¥HHo| B, coagulanse A
ot Ag = 15610 ng/g DWE YeERd o] At vl HFA Bl oF 38 oxyresveratrol $FaFo]
7T 119 44 58 Z353 Ad79 oxyresveratrol $Fa2 460 ug/g D.W<el dk

Holl B. coagulansS FE3 A= 2100 pg/g DWE Yebg o] ok 4u) F71skgt). 3k

o

A, L. acidophiluse 733X 7 FAANM= 74 A oxyresveratrol &2 1210 pg/g
DW= <F 25 8] Z7}stddt. Z18boll S, cerevisiae$t Pichia 52 X HEES B. coagu-
lans &2 L. acidophilus® ¥]3}e] oxyresveratrol =4 o] x] &ttt

A Az AAe nAdEe HEE 2EHAE AZE3to] oxyresveratrol FA4E& FXEES

ghelg 4= QAT TS AR FFol Wl oxyresveratrol 4o UES ST

2500 -

——@—— Lac. capsulatus
........ Qvvernen B Coagu/ans

2000 4| ——-—w—— pichia Ne
——A-—-- dryyeast -
— % — Lac. acidophilus
— —0O——  E. faecium

1500 | — —€— —  water o

1000 +

Oxyresveratrol( /g dry weight)

500 A

o
~
-
N

Fig. 41-25. MA&EE& o] &3 FAo mE oxyresveratrol
gtk W)
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3 =

(R} B. subtils 3% %

S =50

GRAS (Generally Recognized As Safe)®Z <# % 6F9

oxyresveratrol $t#F St 7MY 295 YEeld B. subtilsE HE

o] %4 BdE QA (Fig. 4.1-26).

Al 4=

d3 Ay, 25ToA 4T Al 7HE =2 oxyresveratrol
subtilis7} Z A#h= 2521 40Tl A 9] oxyresveratrol &2

oxyresveratrol &S YEMAY. Y B2 B couagulanse

oxyresveratrol

Al =t

=

240

H

e
ko

=
=

Aol

5 25, 30, 35, 40C el A

2

-

ks
pul

o

<7 UEeERdAY B
25Co] ws] oF 1/3 9o v

HEAN 7 & oxyresveratrol
S =ol7] YA = 25ToAA s 715 Aol 7P &34 Ao=E AR H AT

Aenag 1625.6

500.0 A

S ~~__ 13686
1400.0 ’ 2
" +

00 1) ,-'//

s 55:.%/ 0978.9 o 255
____ ¥ Bl L ; 30°C
. 118.0 4l

w0 ,:"j » . 35%C
600.0 '/?_, 521.4 2558 5 -

a0 BlLLL

LA 2404

200.0

0 2 4 £ 8 10 12
Fig. 4.1-26. B. subtils 3% % SA2%o] WE oxyresveratrol e
H 3}
(2h) = ARe] S| uE oxyresveratrol &7} ¥ 3}

AN E FEa AR LY HAW AAE 250 kg 2€0l AHI F aGMHI=Z
A% 15-30 mm Zol= =il 30ToA 543F 543 A oxyresveratrol =4 3=
stol sl A th(Fig. 4.1-27). 54 %4 A L% A=A 9] oxyresveratrol 3,353.8 ng/g DW.2 4
A (15123 ng/g DWOETE oF 22u) LW XA += 16112 ng/g DW.E 54 7(1,062.1
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=
o

ng/g D.W.)E T} ¢ 1.54)

3}
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Fig. 4.1-27. tjgke] 2= <]

& dst

)loJye1ansalAxQ

o

N
2|

Ho
N

=
it
N

rvgel

N

s

(1) A

ol

wK

0L A 1000 ng/g

S|
ax

=]
RUS

o

=

[e]

3t 2k

“

sk th(Fig. 4.2-1).

S

oxyresveratrol

dry weight ©]7). Oxyresveratrol®] <7},

o},

o

s

!

]
°]-&

fo

°o]-&

=
=

15-30 mm =72 Ad7]

A=

3. A4

Z3h

al

a

3
I

S

PN
‘:IT

3

gte] 30TelA 52

S
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8. TZAMZE heating &% 30C= 1-2¢ 3}

sy
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Fig. 4.2-1. A

HPLC& ]

KeX
=

=4 4 mg

-
it

Oxyresveratol (=>97.0% (HPLC), sigma, catalog No. 91211)

BFE 10 mlel =9 400 pg/ml &5

S| A A7 200 pg/ml, 100 pg/ml, 50 n
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g/ml, 25 ug/ml, 125 pg/ml, 6.25 pg/mlS "HEATH o|ZE A 7T TR AES 7

Al WA HPLC #4S wasigln. of Azt Fgke Boz ARRAe 445w

dAe sk th(Fig. 4.2-2).

HPLC Analysis conditions

e Column phenomenex ROP-18 250 x 4.6 mm (5 m)
e Detector - Waters 2998 PDA (320 nm)

e Pump - Waters 1525

e Temperature : Room Temp.

e Injection volume : 20 nl

e Run time : 40 min
e Flow rate : 1 ml/min

e Solvent system

_,d
X
Rl

Time ( min ) | % ACN % Hs0
0 20 80
10 20 80
20 40 60
30 60 40
40 20 80

(7}) Calibration curve of Oxyresveratrol

Calibration curve of Oxyresveratrol

3000000.0

TO00000.0
6000000.0 -
5000000.0 -
4000000.0
3000000.0

Area (nV*sec)

2000000.0 -
1000000.0 -

v = 16333x - 195129
R* = 0.996

—o—Area

— 4 E (Area)

0.0 -
o 50

100 150 200 250 300 350 400

Concentration (ug/ml)

Fig. 4.2-2. Calibration curve of oxyresveratrol

(W) 2144 (linearity)

6.25~400 ug/ml 5 =]
ol 33 Tt ol&

ol Oxyresveratrol(ORT)S A %3] 3+

2
gotol AWAS AYPOm, AFHORRE MM

= 1 0O AN —

- 125 -




upet A

Aol

_q’l

[e)

A
=]

ol th

I3

A} 7‘3

SHALOQ) 9

o

=

A
R

.]

b 444 (R2 =
A

°©

:rL

=

Al(LOD) ¢k

ki3

A

)

(Tt

(correlation coefficient)

PN
T

=T ! "
,m‘“_ = o <
oy T B W
D) o RV N
= o =, X
oy R g T
,_mw\_ 1:1_ ﬂﬂ ﬂ_OI
= s T o
= L w
L X [
i B wh =y
= 0w LIce
|2 s o
z * s
H T — N =
0 _Z_l ~
o o & —
at B rS
E A Mo
X iy BN
cl To
—~ o o mm M
= N e g <~ B
Lo g Moo E woo
N < O# ~. —_ HT
Nl = oy B X -
X 5 A
* g B " B 5
N 0 LE
S T oIk wm @ % oo I
1 ‘“WO ﬂ 1FL \Ol ﬂ ﬂ dl
g w A X
S Hin ot X do
= B a5 o MM O [ -
BES ol o ,L.T.E b — T %o )
~ % 9] X - ™ AN
‘Ul n B w g N { m X —
= YtIcziEss 2 owoz
) O . S MoE
o S A T I T O
0 | S
o & g or g P mfm T T L
iy noom of o N = <,
= 8 =8 T d LB 8 |
7o) 2 oy < B N~ RN 3
ﬂWO D ~ [ ] [ ] [ ]
vz}

Fig. 42-3. &9 24 274
- 126 -



(vh F% H49 HH3 AT

<HPLC Analysis conditions>

e Column phenomenex ROP-18 250 x 4.6 mm(5 m)

e Detector - Waters 2998 PDA (320 nm)
e Pump - Waters 1525

* Temperature : Room Temp.

¢ Injection volume : 20 ul

e Run time : 60 min

* Flow rate : 1 ml/min

e Solvent system : gradient syster

(vh) &ufe] g4 30, 50, 70, 80 2 94% ethanol®] =

Time ( min )| % ACN %H,0
0 20 80
10 20 &80
20 40 60
30 60 40
40 20 80
71 Wl

_%‘
EtOH &% ORT mg/3A 100 g
30% 40.97
50% 47.55
70% 51.48
80% 50.16
94% 46.49

Hie

&ol ¥+

fot

70%, 80% ol ¥ts 7ol &

(AP) ol &h&9 T & 70%% 80% % 183 ¥, 2%

FE21 A % 5 g/ EtOH 100 ml, 200 rpm
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=270 0 4A &9 5 g/ EtOH 150 ml (3081<7), 12 h, 60C, 200 rpm




#%

=
T

=
=

=

B

Kl

A

< ORT mg/’3%100 g >
QT
= | Room Temp. 40 C 60 C 80 C
o EtOH EtOH EtOH EtOH
70% | 80% | 70% | 80% | 70% | 80% | 70% | 80%
Al 2k
ih 1% ] 3791 | 35.34 | 39.70 | 38.15 | 42.17 | 38.69 | 36.02 | 38.33
r
ord 139,00 | 41.41 - - 4478 - 37.60 | 35.48
3 I 15| 3545 | 36.10 | 41.82 | 42.86 | 45.27 | 37.86 | 41.10 | 36.23
r
2rd 13506 | 34.09 - - 43.47 - 37.74 | 33.55
12 hr 40.19 | 36.64 | 42.51 | 40.15 | 46.00 | 3594 | 42.92 | 40.27
24 | 15* | 33.29 | 32.43 | 40.74 | 40.15 | 38.90 | 38.23 | 34.07 | 33.72
hr | 29| 3570 | 33.47 - - 43.06 - 37.80 | 36.94
96 hr 3298 | 32.48
(o}) gwje] sk 30, 50, 70, 80 = 94% ethanol®] =71 W3}

A 5 g/ EtOH 150 ml, 12 h, 60C, 200 rpm

EtOH s

ORT mg/AHX| 100 g

30%

40.97

50%

47.55

70%

51.48

80%

50.16

94%

46.49

(ORT = Oxyresveratrol)

= 70%, 80% ol &=

(A}) elghEe] FEd 70%9 80%= 1A F, 2%

k9] sFR(4, 8, 12, 24 E 96 A

OS]

A 2 5 g/ EtOH 100 ml, 200 rpm
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AR(EAN] FS5g o2 IAGAA a2, Ev(70% o)) kS 74, 10u), 158, 2041 =

1st < ORT mg/%X100 g >
<% Room Temp. 40 C 60 C 80 C
s 70% 80% 70% 80% 70% 80% 70% 80%
EtOH | EtOH | EtOH | EtOH | EtOH | EtOH | EtOH | EtOH
Al zH
4 hr 37.91 35.34 | 3970 | 3815 | 42.17 | 3869 | 36.02 | 38.33
8 hr 35.45 | 3610 | 41.82 | 42.86 | 4527 | 3786 | 41.10 | 36.23
12 hr | 4019 | 3664 | 4251 | 4015 | 46.00 | 3594 | 4292 | 4027
24 hr | 3329 | 3243 | 4074 | 4015 | 3890 | 3823 | 34.07 | 33.72
96 hr | 3298 | 3248

(=h) &wi/ A =9 3 7, 10, 15, 20 mL/g®] x=x W3}

W3t A 71 60°7C, 200 rpm ol A oF# Al ZFE<F awwkA] )

2Zz7 0 A4 B 5 g 70% o€ 60 C, 200 rpm
< ORT mg/’d# 100 g >
S | 7 109} 159 20

Azt 35 ml 50 ml 75 ml 100 ml
1~ 31.63 33.44 217
ond 98.95 33.44 44778
31 30.14 35.46 -

4 hr | 42.74 T 2 -
Aver+STD 3313586 | 34.11+1.17 | 43.48+1.85
1~ 35.67 3401 1527
ond 33.31 3425 4347
31 30.87 34.99 -

8 hr |m 50.56 ey > -
Aver+STD 3530448 | 34.42+051 | 44.37+1.27
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=
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=% 273 vwd 27 96, 24X gL AAERE =&

& 50 ml (108 &wf), 60 C, 200 rpm &= REslo] 323

HOIth 4AIZF WHkAI 7] 5 ANES A1, o]of A Ald 4417 ] nhbsko] 8A13F A E EE o
p =
FEZA AR &2 AA 5 g/ EtOH 50 ml, 70% o &=, 60 C, 200 rpm
3l Oxyresveratrol(ORT)2] % ( mg/AA 100 g)

A7 I 2nd 3 AvertSTD

4 hr 19.80 16.37 26.41 20.86 = 5.10

8 hr 23.98 18.00 32.15 2471 £ 7.10
24 4o Aol wRe| EWAo] Zo} ORT 5% L&ol ek 2 % A vhrh ORTH
ol A Aolan)

(3h) F+=% W9 Oxyresveratrol &2l

Spike injection (4tA|=&= + Oxyresveratrol)
Oxyresveratrol ( 297.0 % ) 50 mg/ml
| A =22 (F==F2 1 70% EtOH, 60 T, 8 hr )

LI =&= (1 mg/ml)

T
0.00
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o T A &S (1 mg/ml)
= 1| ¥
] o
Do L =y
P, P S (N I S P -
0o+] %
s ] e MA === (5= : 70% EtOH, 60 T, 8 hr )
* 0.0+ ;I
] fid
1 o
0.00H )
o] .
] 2 Oxyresveratrol ( 297.0 % ) 50 mg/ml
2 g %
] A
o S ——
ocer]
_ omo] § Spike injection (&HA| =&= + Oxyresveratrol)
=3 ] T
.01 !
D_D:O': A ¥ Y ', 1 RN EPUS P Sy —-'h"‘""\-u\_,ad__._; . _
000 500 1600 500 2000 2500 3000 3500 4000 4500 5000 5800 6000
Minues
Fig. 42-4. =% W< Oxyresveratrol &%
9 2HERS FEE QY ORT =4 oFE& &<lstr] flste] 10 pl®] ORT #F&E4

(50ul/mD ¥ A FEE(60 C, 70% o erE, 8 hr) 10 ulE Aol HPLCZ &4 A}o|t},

Spike injection & Ao, FEE] 2ME AW Fhe] peake] oI/t FH3 Gt

AL & F Auh. =3 o] peake] 9 A (retention time)”} ORT #5292 peak 9% ¢ A
SRR 98 F&5 %o ORT/F &f5Ho de&s <& 5+ 9t

o AA] 5g scale® F& A3 A} oxyresveratrol FE9 HZA 2de 23 )

s & o 70% O

rSIl m{N'
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=
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°

o

=

A FZE 150g¥ size up testol] At} o] A
6ol &5 9

<

&t

S

FEES dRem= 150g

9

—‘o‘ﬂ_ 5g

|

Fef z13)

5

W7

0]
yul

o}, whel A 500g size =

i of
200->3002. %=

oA A 100g F
[}

=

=
FE
[e)

F

Al &)

i
yze)

X
Ho

Bl
-

&y

il

X0

tod 3} (filter)
S A A

&#] 500g A=
i

5L &v] Az (70% EtOH)
7

60T, 300rpmo 2 4A)17F B9t F&

R

HPLC
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e n v o Oxyresveratrol (ORT)2] <
FEE v T Lo
A2 500g | A 100g
1% 25.6561 6.19 0.03177 158.85 31.77
2nd 31.3879 467 0.02932 146.60 29.32
3rd 28.5937 4.46 0.02550 127.50 25.50
4™ 28.4515 6.49 0.03693 184.65 36.93
5t 29.376 5.67 0.03332 166.60 33.32
6 24.6089 5.99 0.02950 14750 29.50
AVER =+ 558+ | 0.03106 = 155.28+ 31.06 +
28.01235 + 2.4867
STD 0.83 0.039085 19.55036 3.9085
SUM 168.0741 931.7229
* 500g size *6 batch & FZ3F A FFE9] 4% F 168.0741gs ¥ 2™, ORT &
o] 79 931.7229mgo| ™, Hit 55 558% o]t}

|=]
A

(1) DPPH of o3& A=

w
o,

F2) 3

2
A5} W

ol
T

- = % (oxyresveratrol %

rot
R

o

=
o

o

A5 tH(Table 4.3-1). 2% Z3} oxyresveratrol<-

d

; 2.54%, 6.66%, 15.30%)¢] DPPH 2]'Hql

Lo

ascorbic acid, oxyresveratrol, resveratrol, quercetin, trolox 52| &At3}&

resveratrololl B34 = oF

20 73 A} FJ5ES YErW oY querceting oF 1/24 ¥} FFEo] Q). Oxyresveratrol 3t

o] 2.54%, 6.66%, 15.30%¢<1 FA+4
g/mL= AFH
A5 = LTt

A = |
FE= L
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oxyresveratrol & 59

Z+7¢ 205 pg/mL, 105 pg/mL, 47 u

el Aow



S|
&

(2) ABTS #21Hol 9

ol

A%

3 spne Fasts

iy
ME

3% A FAHFEFE D (oxyresveratrol &% ; 2.54%, 6.66%, 15.30%)2] ABTS #dZd 4

5% ascorbic acid, oxyresveratrol, resveratrol, quercetin, trolox %¢| ¥AF3}E 23 vl

X

A3 A tH(Table 4.3-1). Oxyresveratrol $FaFo] 2.54%, 6.66%, 15.3% < AAFAFZ=+L
o] ABTS ICs2 52.21 pg/mL, 2891 pg/mL, 1353 pg/mL=z A FGFEE ol EAs=
oxyresveratrol &r#o] o]Fsle] Z7slith. ABTS #u)z &27% A& A3 oxyresveratrol
< resveratrol®.TF ¢F 2vl, ascorbic acid =& troloxX®.th ¢ 3wjeo] 73 gz 2AFS 7}
A EAZE de R 3, 3% AAFAHFEE(oxyresveratrol % 1 2.54%, 6.66%, 15.3%)2]
DPPH<} ABTS #tjZt 2752 oxyresveratrol Sr#o 2 HE 2 Zo g Alg 5}

ol wel radicalel &7 2 #AAIR] &3]%=9] Ao wjito] thE A

= 29 5 g=H DPPHE A4 239 540, ABTS+ 20 &dll=rt @2 =39 &

ol

N
Sy
olf
A\
o
OE

=

Aehs S A WhHol B R oxyresveratrol® Ag Bl &3 W EdolE=

ABTS Z3¥+= DPPH assayol A ¢+ thE Aoz e

Table 4.3-1. AAFAFEE D DPPH 2 ABTS & A A A% IC3k

Sample ICs0(11g/mL)
DPPH ABTS

Ascorbic acid 5.06 £ 0.4 6.08 + 0.91
Trolox 495 £ 043 6.94 + 1.21
Oxyresveratrol 7.68 £ 0.88 2.08 £ 0.54
Resveratrol 14.29 + 2.06 416 + 0.62
Quercetin 3.22 + 052 0.61 + 0.18
Mon Raifgs;ggfl extract 205.04 + 20.29 5221 + 345
Mon Raiﬂgsaeggf/on)gl extract 10532 + 10.84 2891 + 3.00
Mori Ramulus ethanol extract AT AT + 9.5 679 + 0.39

(oxy 15.3%)°

Data were the mean(£SD) of three separate experiments. Oxyresveratrol contents in Mori
Ramulus ethanol extracts are '2.54%, %6.66%, °15.3%. DPPH assay showed significant

differences among the materials at the level of p<0.05. ABTS assay showed significant
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differences except between ascorbic acid and trolox at the level of p < 0.05.

=]
24

(3) FRAP &ARiol| &3 A FAF=E=Ee] 4tst

olr

FRAP(Ferric reducing antioxidant potential) #+A1W ol 2]3 oxyresveratrol®] aAiksis &
resveratrol®] ¢F 1.4 #l, ascorbic acid®] <F 092 Hj, trolox2] <¢F 0.88 v} F==o]Ut). shH,
A A FAH FE 5 E(oxyresveratrol S 5 2.54%, 6.66%, 15.3%)°] d4F3lE & oxyresveratrol
o] ok 0.05H), 0.154], 0208 FFS=, FRAP ®#AdAE FEEE9 il ol
oxyresveratrol®] Fxo ¢ &3 Aoz e tH(Fig. 4.3-1).

12

—
o
L

oo
I

Artioxidart activies ( 1.S.E. mg/mg)

f T
Ascorbic acid Trolox Oxyresveratmol Resveratrol R.mori254 R. mori8.85 R. mor 153

Fig. 4.3-1. A FHFE&5 D (oxyresveratrol & 254%, 6.66%, 15.3%)
o] FRAP &4

The data are displayed with meanz*standard deviation(bars) of three
replications. FRAP assay showed significant differences except between

ascorbic acid and trolox at the level of p < 0.05.

I~

(4) ORAC &4l 9

rob

A FA %

5w FAsE 24

Mr

ORAC+T free radical <70l thgt oAl A|zta AAE&ES EF wgste dibksts 54 W
Holtk, ORACE Troloxs RTEd = AMEste] AAPHO <&l A% peroxyl radicalell o
st 2AEAd S YeldY. ORAC &Yz AAS A Z3}, ascorbic acid= 0.61 Trolox
equivalent@d oW AAFZEE 219 Trolox equivalentE e I tH(Table 4.3-2).
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Table 4.3-2. ORAC A4 Riol 23t &rtsts 4

Slope ORAC Ccv

(e TE/®) %)
Ascorbic acid 18.07 = 0.43 0.61 £ 0.06 8.99 %
Oxyresveratrol 106.94 + 3.07 592 £ 020 3.35%
A F== 39.62 = 1.17 2.19 + 0.05 247 %

(5) SOD &4 =4 Az

AR FAFEE Ao 93 SOD A4S B AX FEES 20 pe/ml, 50 pg/ml, 100 ug

o

/ME A7) 3 sample®] SOD activity:= z+7ZF 0.15, 1.58, 1.63 U/mlo]dtt. AA FEES 100

pg/mbE A28k sample®] 7d-F ascorbic acid (1.93 U/mD)HEt= $+2 dAjo|gl o) =2l

NAC (1.41 U/ml), Coenzyme Q10 (1.59 U/mhE t}= =& A4S el A cH(Fig. 4.3-2).

2.5
2.0 4
E 1.5 1
2
o)
o 1.0 A
0.5 1
00 T T T T T T T
20 <50 - 100 NAC ASC OoXY CoQ
vt vt vt

Fig. 4.3-2. AAFH F% 8 D (oxyresveratrol % : 20, 50, 100xg/me)ol €] 3F SOD ZA

(6) B-Carotene bleaching 4

B-Carotene bleaching assay©°l <]
mori 15.3% oxyresveratrol, ERMO), oxyresveratrol, BHT¢] 34F3}%& th&a 2t}
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0.2v1 2 vepwch AAFAHFEFE L] [Cp BHTO wlsl oF 156v2 =i iksize
BHT®¢ °F 0.06W} & vElytth.  B-carotene bleaching assayS 8] AAFAHAFZE D T

PN

Abeks, 538 A A AqtstE At 2dE 90T & Advk(Table 4.3-3).

Table 4.3-3. FAFTHFEE2 &4tsts (B-carotene bleaching +4])

Compound Antioxidant activity

ICs; (ng/ml) BHT equivalents (mg BE/g)
BHT 1.1£01 =
Oxyresveratrol 5002 2243 £ 19.1
ERMO (oxy 15.3%) 172+ 1.6 65.7 = 1.8

Note : A lower ICs value indicates greater antioxidant activity. (Mean £ SD, n=3)
(7) HRPO #AHel o dAFAFEZ=EE itsts 4

HRPO assayol & =AHH AAFAHFEET (ethanol extracts of Ramulus mori 15.3%

oxyresveratrol, ERMO), oxyresveratrol, ascorbic acid, resveratrol, trolox®] &4tsls2 ths

R=Nye]

I Zoh Ad Ay oxyresveratrol®] ICs< troloxel] B8l ¢F 1.1WE %41 HOy 275 S

troloxe] ¢F 0.8 = el AR

FAFZELY [Cpne troloxol H]3] oF 38WM& =H=9ka
HyOp 2A%2 troloxe] ¢F 0.38] 2 }E}STH Table 4.3-4).

Table 4.3-4. FAF=AFEE2] d2ksts (HRPO test)

Compound Antioxidant activity

IC5y (pg/ml) Trolox equivalents (g TE/100 g)
Trolox 18.7 £ 0.9 z
Ascorbic acid 16.9 = 0.2 1106 £ 6.1
Oxyresveratrol 21.0 £ 0.6 889 2.6
Resveratrol 154 0.2 121.3 £ 8.2
ERMO (oxy 15.3%) 70.5 + 0.3 266+ 15

Note : A lower ICsy value indicates greater antioxidant activity. (Mean = SD, n=3)

(8) Taurine &AW o3 X FAHAFE=E LY ikt 4
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Taurine testoll 23] SAHE JAFAHAFZEL (ethanol extracts of Ramulus mori 15.3%

oxyresveratrol, ERMO), oxyresveratrol, ascorbic acid, resveratrol, trolox®] 4tsls2 ths

I 2o} A3F A} oxyresveratrold IC5E troloxol] B8] oF 02812 vgkar HOCI &7%

2 Trolox®] °F 4.8v] & EstH(Table 4.3-5).

FAFAFEZELY IG5 = troloxel Hl&] <F 07912 gk HOCl 2~AF2 troloxe] °F
=

15w = ekttt HOCH(A| o 224h) 2 d5ibs Al AW ASAxE] T3 77k whEof
© AEd d=dolth. oY HOCI &£7%5° SA4S 3l ue 4kt &4 vs +

Table 4.3-5. FAFAFEE2] d4t3ls (Taurine test)

Compound Antioxidant activity

1C5; (ng/ml) Trolox equivalents (g TE/100 g)
Trolox 21.1 =04 =
Ascorbic acid 155+ 09 137.0 = 8.1
Oxyresveratrol 4.4 02 484.3 = 16.0
Resveratrol 3.31£0.2 639.5 + 43.8
ERMO (oxy 15.3%) 143 £ 0.3 1474 £ 4.7

Note : A lower ICsy value indicates greater antioxidant activity. (Mean = SD, n=3)

9) CAA 4ol &)@ AFHFERLY P 24

CAA assay°l 2odl HAHH MAFHAFE=FED (ethanol extracts of Ramulus mori 15.3%
oxyresveratrol, ERMO), oxyresveratrol, quercetin® 3¥4t3}s& tpsS-3p Zoh A3 Ay
oxyresveratrol®] ECs2 quercetin®] #®|3d] <¢F 05912 Ykl peroxyl radical &A%<
quercetin®] ¢F 1992 YEyT A FAHAFE=E LY ECsHhe quercetind] H| & oF 54v =2

¢kl peroxyl radical &71% & quercetin® °F 0.2v] & e}y TH(Table 4.3-6).
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Table 4.3-6. FAFTFZEE2 d1tsts (CAA assay)

Compound Antioxidant activity
EC5 (pg/ml) Quercetin equivalents (g QE/100 g)
Quercetin 8.9+ 038 -
Oxyresveratrol 4.7+ 03 187.2 + 8.0
ERMO (oxy 15.3%) 479+ 24 185+ 2.1

ECsy Values for the inhibition of Peroxyl Radical-induced DCFH>—-DA oxidation

by Compounds. (Mean * SD, n=3)
(10) A+43 99

FAFHAFEE Fr3ES =AHI A} chemical-based assay?l B-carotene
bleaching assay, HRPO assay, Taurine testol 4 &4tst &4 S yHelldaz &3
Taurine testoll /1 743 HOCI &7 52 trolox Bt 1599 ¥ giks s s e
ol 3 Fd5 axs FAdd v, =3 cellular-based assay¢l CAA assayel

AE $58 Fuse2 vehlel, Bes A@w Wel M Bw ofveh Holgli A
s}

v
0%
>
X
o
o
e
i
lo,
ot
gl
B
)
2
ofo
2
o
3
m |
Og{:,“
=
2
ol
K

. 0.5
mg/ml (65 £ 4.8%), 1.25 mg/ml (129 + 35), 25 mg/ml (9.9 £ 35%)°|A EF thzx=+(9.9
+ 24%)¥ HlustR S wf, o8 LDH FZ°| it (Fig. 4.3-3).
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Fig. 4.3-3. Effects of ERM on LDH release by platelet. LDH release was measured after
incubating rat platelet rich plasma (PRP) (2x10%ells/ml) with vehicle or samples for
5min. 0.5% tritonX-100 was used as positive control and calculated as 100% of LDH

release. Data represent means+SD.

(2) FEd &4 A

AA7It & il (ERMO)H Ald=d B FdE(GE 1000 Fol3 AdsE9

AFs EAS A7, b 227 2ol & Hol#| erokvh(Fig. 4.3-4, Table 4.3-7).

400- ERM 0 mg/kg
ERM 20 mg/kg
ERM 50 mg/kg
ERM 100 mg/kg

GE 100 mg/kg

300+

ettt

200+

Body weigh (g)

1004

0 T T T T
1 7 14 21

Days on study

Fig. 4.3-4. Body weight of SD Rat on FeCls-inducedcarotidarterythrombosismodel.(N=6)
ERM 0 : Morus ext. 0 mg/kg, ERM 20 : Morus ext. 20 mg/kg, ERM 50 : Morus ext. 50
mg/kg, ERM 100 : Morus ext. 100 mg/kg, GE 100 : Ginkgo ext. 100 mg/kg

- 142 -



Table 4.3-7. Body weight of SD Rats on FeCls-induced carotid artery thrombosis model

(g).

Dose ERM GE
(mg/kg) 0 20 50 100 100
Day O 1978+ 6.5 1979+ 4.7 191.7+ 9.8 197.0+ 6.6 196.3+ 34
3 210.2+ 6.3 206.3+ 7.2 209.0+ 6.0 212.3% 6.8 2100+ 24
7 240.2+10.0 236.8€ 6.9 2329+ 86 241.2+ 5.8 240.7+ 45
10 260.4+11.3 255.8+ 84 2527+ 75 209.4+ 59 259.4+ 9.6
14 286.0£11.7 280.9£10.3 279.7+ 9.0 284.8+10.5 287.0£11.8
17 304.3112.6 295.8+10.4 295.4+ 9.3 302.1£104 301.4+£16.3
21 325.8+11.1 318.7£11.5 3199+ 99 325.8£15.5 325.4+18.0

The values are mean = SE, N=6

o] HAMEH= AL FeChs A8yl A dids 7I€ez 10%0]87F H+= A3ks
1oz stk Suitixzae I F o] dojuE AZHE 187 + 6.1 min®lAil AFE
2 20 mg/kg TS 373 £ 149 mino® FUFHA O FAAA FoAS AT ARE
2 50 mg/kg, 100 mg/kg FoAT 747 54.2 +
Fom FAAJA Fo9s BTk &
min® & Gujtizel] v FAMoR fFolatA i FAMAIZbo] A A=A THFIg. 4.3-5,
Table 4.3-8).

o

HEwoz ALY 2dFEE ®9 415 £ 168
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Occlusion time (min)
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60+ [ | bk VTV oo
|
40 —
2 mm e
(]
n A v
201 @& g ] .
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(100 mg/kg)
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Fig. 4.3-5. in wivo antithrombotic effect of ERM and Gingko extract. The time to vessel

occulusion are reported and the median times calculated. Significant difference from

Vehicle (Morus 0) by Dunnet’s t-test ("p < 0.05, “p < 0.01, N=6).

Table 4.3-8. in vivo antithrombotic effect of Morus and Gingko extract (min)

(ng ERM GE
nerKe 0 20 50 100 100
OCCh;f;]?;l) Ume 1e7 4 61 | 373 + 149 [542 + 14.1#%543 + 14.0%% 415 + 16.8%

The values are meantSE. Significant difference from Vehicle (Morus 0) by Dunnet’s

t-test ("p < 0.05, “p < 0.01, N=6).

3) g4

(7h 271t T Al

==

5

Aol &

Al 7)3E

ke
T

A%

2

el

[©)

1 o] 4]

o©
S

=

z
H

oA A

3]
=

ks

i

o

o of 22 - (ERMO0) 3 Al § &

sEe AT W3t

% oktH(Fig. 4.3-6, Table 4.3-9).
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ERM 0 mg/kg
ERM 20 mg/kg
ERM 50 mg/kg
ERM 100 mg/kg
GE 100 mg/kg

4004

300+

bt

200

Body weigh (g)

100+

0 T T T T
1 7 14 21

Days on study

Fig. 4.3-6. Body weight of SD Rats on platelet aggregation and blood coagulation (N=6).

Dose ERM GE
(mg/kg) 0 20 50 100 100
Day 0 1983+ 55 2005+ 7.0 202.7+ 6.9 201.8+ 7.2 2035+ 7.5
3 213.0+ 59 214.9+ 74 2175+ 75 216.8+ 7.8 2182+ 7.8
7 2415+ 7.8 240.8+ 9.7 2473+ 95 241.7412.3 2445+ 7.2
10 261.1+ 87 261.1+11.8 268.5+13.8 262.6+14.8 266.8+ 7.7
14 283.4+13.4 283.7+15.7 291.9+19.7 284.2419.6 287.2+ 89
17 299.3+14.5 297.3+19.2 308.5+22.1 298.1+22.2 302.1£10.8
21 316.2+16.3 313.0+20.2 324.9+295 317.4%25.0 316.9+10.7

The values are mean = SE, N=6
ERM 0 : Morus ext. 0 mg/kg, ERM 20 : Morus ext. 20 mg/kg, ERM 50 : Morus ext. 50
mg/kg, ERM 100 : Morus ext. 100 mg/kg, GE 100 : Ginkgo ext. 100 mg/kg

[‘E‘

23 oA A4

() g4

FAFEES A= 2147 A75F9 & AHAG oA A4S F2lske] agonist
¢l ADP9} Collageno.2 Hb-g-3le] A S ES aggregometer® S48kt vz

o] ADPe] W3 SHELS 437 =
27%% 2ol 7b gl k. Al &4 50 mg/keg, 100 mg/kg Foatoll A= Z+zF 20.8 +

oo
—

%ol AlFd=4 20 mg/kg Folwe] SHELS 438 =
11.

: 37%% BAMOE Fo5] gastgrh FYNETOR ASE 2YAFEE EF 155
£ 5002 EAANCR §olaA Had]

fujth =9 Collagend] ™3k SHELS 475 + 38%0]a AlFE2A 20 mg/kg Fof-9
HAEL 200 £ 21.0%= FostA ZFastAr 50 mg/kg, 100 mg/kg FoA+ 0.3 + 0.5%, 0.0

t 0.0%= SNl dojubA] skt Az 2P F= THES 42 £ 10.2%

i
S
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2 BAdoR Fost #HAE HAH(Fig. 4.3-7, Table 4.3-10).
A B
ADP (10 pM) Collagen (10 pg/ml)
En- ‘ | En- ‘ | -
-.e
® - .
— —8g® —_ . _®
= 40- L] é A = 40- = .
T . = -
L ]
® =
o o
e " - % .
= o v .
&1 20 ‘r‘ Yo X .’ 21 20
vY e
A
[
i) T T T T T 0 T il e A 5
o 20 50 100 GE L] 20 50 100 GE
(100 mg'kg} (100 mgkg)
ERM (mg/kg) ERM {mg/kg)

Fig. 4.3-7. ex wvo antiplatelet effect of ERM and Gingko extract. Platelet aggregation
was induced by ADP (10uM) (A) and Collagen (10pg/ml) (B). The aggregation rates of
platelet are reported and the median calculated. Significant difference from Vehicle

(Morus 0) by Dunnet’s t-test ("p < 0.01, N=6).

Table 4.3-10. ex wivo antiplatelet effect of Morus and Gingko extract (%5).

Dose ERM GE
(mg/kg) 0 20 50 100 100
ADP 43.7+3.1 43.8+2.7 20.8£11. 1% 16.3£3.7x*x* 15.5+5.0%*
Collagen 43.8+2.8 20.0£21.0%x* 0.3+£0.5%x* 0.0£0.0x* 4.2+10.2%%
The values are mean * SE. Significant difference from Vehicle(ERM 0) by Dunnet’s
t-test ("p < 0.01, N=6).
(4) & a1 AA A
BAFEES AdsEo 20497t A5 & AFHg i S EEehd
prothrombin time (PT)¥} activated partial thromboplastin time (aPTT)E ZA3}e] AldE

- 146 -



RF SAASR FoetAl il AlZte]l A A=A (Fig. 4.3-8, Table 4.3-11)
A B
PT aPTT
|
124 60
i v Y -
10{ @ * 1—“ —'ﬁ ‘,o' 504 A v >t
oa 4 x gt vy -
. M 40 L WL
7 °® ° Soqp FoE  aa vy o°
=, = [ ]
E 6+ E 304
o4 F 204
24 104
T T T T T 0 T T T T T
0 20 50 100 GE 0 20 50 100 GE
{100 mg/kg) {100 mg/kg)
ERM (ma/kg) ERM (mag/kg)

Fig. 4.3-8. ex wivo anticoagulation effect of ERM and Gingko extract. The coagulation
times are reported and the median calculated. Significant difference from Vehicle (Morus

0) by Dunnet’'s t-test ("p < 0.01, N=6).

Table 4.3-11. ex vivo anticoagulation effect of ERM and Gingko extract (sec).

Dose ERM GE

(mg/ke) 0 20 50 100 100
PT 9.3£0.4 9.8+0.4 9.9+0.7 10.2+1.1 10.4+0.5%
aPTT 36.2+2.2 39.2+2.5 42.3+4.7 42.7+5.8 44.1+5.5%

The values are mean = SE. Significant difference from Vehicle (Morus 0) by Dunnet’s

t-test ("p < 0.05, N=6).

N

(5) A AL 54

&

ot

=9 FEdad aarr dASa AAATd dFS FeA Lotry] Hd tail

i
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bleeding timeS H7}3F A3 2+ (662 £ 4.96%)9F vF7FA 2 20 mg/kg (76.7 + 18.15
%), 50 mg/kg (65.2 + 9.35%), 100 mg/kg (71.8 + 13.39%)%2 = A AWgo] YEIYH] &
omz ZdAA e FHES oS AT S Aok FAd oz aspirin (50

mg/kg)& 1932 + 1624% 2 §93atA Z7}8+ oH(Fig. 4.3-9).

220 -

200 4

180 -
. 160
2
& 140 -
]
£ 120
=
2 o0 4
-
2 80+ T '|'
P T T

60 -

40

20 -

0
0 20 50 100 Aspirin
(50 mgikg)
ERM (mg/kg)

Fig. 4.3-9. Effects of ERM on mouse tale bleeding times (ERM=Morus ext). Ramulus
Mori extracts, vehicle or aspirin (50 mg/kg) were orally administered to mice 2 hr before

the experiments. Data represent means = SD ("p < 0.001, N = 6)

gulo) 2ol A 437 + 3.1%°]3, 50 mg/kg, 100 mg/kg FolwelAE 27k 208 + 11.1, 16.3
+ 37%Z #HAer9 o, collageno] o3t $HELS EujgjxT oA 438 + 2.8%°]3 50 mg/
kg, 100 mg/kg Fotol A= z+7F 03405, 0.0£0.0%= A3 7Hastgot. A9 A3
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(44) HDL,Zd ~H = 3t=F LDL ¢ ~H
3 AR A=

i
ol
o
off
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o
ot
N
N
g
g
2
off
g,
x,

g3z HDL Zd2=HE %2 Fusi Dri-Chem 4000i(F#], d&)& o] &3l 43
o} o] w2 FUSI DRI-CHEM #-§ &gtol= 7]E(Slide kit)E ©o]&3sle] wialso= 7t

zbe]l dF TS mg/dlE BA AT @3 T2 LDL Fd2HE 32 Fiedewald? %
FY 2" EMHDL + TAAAY/5L) AAHE o] &3t AlEsAvt. W43t X 4(atherogenic
index : AD¥ LDL/HDL 2o g Zz} Al=stgon, A Ew A3t 913 %4 (coronary risk

index, CRD= FZd 28l E/HDL 4 o2 Aileto] 1 Z3tE Table 4.3-120] YeER AT

1 A7 HDL ZE2HE9 5 a1y ~gE240] gz ModeDd] H3] A=A 4
EE5S sRo wet AEstds o, Skt AS gelEglth LDL Ed2HEY] v
APz EA ]l ET(ModeDdll Blste] A 4 FEES A AAses 45 7oA
(p < 005) o2 Zaste As Fdsidon, 53] A 4 F5& 100 mg/kg/day 7oA

model thzx<ol Hs] LDL = 2~

X

rUHU
WS
[\
3
X
LR
>
ol
i
22,
)

- 151 -



Table 4.3-12. HDL Zd ~H = 3= LDL Zd~HZE 3 W43 A4 2@ A swzg
3l YA

Mean value = SD (mg/d¢)

Treatment groups DL DL Al CRI

S 2= (NC) 605 + 6.9 219 £ 4.0? 0.37 £ 0.08 1.63 = 0.08
Model 59.8 + 13.1% 144.1 + 225¢ 2.69 £ 0.04° 3.90 £ 0.56°
oFA T Z(PC) 50.7 £ 9.5% 123.9 + 16.4% 240 £ 0.54° 3.63 £ 0.59°
Oxy 2.5 58.2 + 13.0%° 99.8 + 17.3> 1.60 + 0.26° 275 + 0.27°
A 20 66.7 £ 159 | 1176 + 39.4>¢ | 154 = 0.54° 252 £ 057"
A=) 50 62.7 + 11.7%° 102.3 + 38.3" 1.40 + 0.50° 253 + 057"
A+ 100 63.3 + 3.2% 26 + 276" 1.09 + 0.50° 2.23 + 0.50%
Omega-3 100 84.3 = 8.0° 110.0 + 27.7" 1.37 + 0.28° 250 + 0.28"

Fae A5e 34 74 FEE FolA, nFdsuEol dETModeDol Ml FE
=

ol 7l

A FH e wARAd @ AAE 904 4F B A 5
AR st AASE AyE Table 4.3-13¢] YEFH AT A
29l 7k FoA ohdeh ol ALk,

== o odA AT - 1dA AF)
e = EEEE: 100
g g ma  AA B FAQ

2044 2= (g)
Aspartate aminotramsferase(AST) % alanine aminotransferase(ALT) 322 Fusi

Dri-chem 4000i($F#], €&)5 o] &3l ZHs At o] WHS FUSI DRI-CHEM #-& &

ghol= 7] E(slide kit)E °l-&ste]l 54 F SA7|I7o WE Z=ade] &2l o8 A
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Table 4.3-13. &A 4 F=& 9 54 A3
) ) Daily food
Treatmen ) Relative liver . AST ALT
9% Aweight ) consumption
t groups weight (Iu/2) (Iu/¢)
(g/day)
Negative

789 + 89 2.76 £+ 0.15 126 £ 25 80.2 + 14.8 45.8 £ 9.9

I+

control

Model 59.7 + 125* | 442 £ 0.48° 109 £ 4.0 34.8 £ 22.5 5l5 = 16.1

Positive

61.8 £ 6.3° 3.98 + 0.20° 144 £ 53 87.3 + 1838 474 + 9.6

-+

control

OXY 25 | 57.1 + 11.3* | 402 + 0.31™ 99 £ 5.2 832 + 11.2 51.0 = 11.2

+

AA020 | 571 £ 12.1% | 440 + 0.29° 93 £ 43 71.3 £ 176 425 £ 79

A2 50 | 67.3 = 17.2° | 414 + 0.34" 140 £ 4.3 69.8 + 9.5 412 + 12.0

A 100 | 51.0 £ 149* | 393 + 041" 91 = 41 746 = 11.7 448 + 12.0

I+

durts AHATINO)H A 48 FE=Ea 247 20, 50, 100 mg/kg body weight &
Folgh ke AlR A HF = Aol glleow, ASS7re 548 A3 7} a3t #og 2
o] HolA &tk AdH 3+ FA A
100 mg/kg body weight == Fogt o] dix=a(ModeDel H]3] 4oz
gelstdnh @A AST, ALT &4 &4 55 vagh 23 gizxate Hla] F9% ztol&

HolA ¢d= ZAom Hol FA FA4 FEwe A7 58 d% 542 gl ez aF

S

(2}) 7+ A A Aurt A

TxAdAM e ARTE FAS] fall 457 ¢ AP A kS AEs] 10%
formalin & <o 4% 5 et 55 AAsdth dehd 55 violaz 55 o838
o] detste] Sum =7
&3Fo] 2000 Sdfsto] =

Ao »
1 A Fig. 43-120] YeERd mie} o], A T4 FEw FoTCA vk gEHoR
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x2A g AHaEo]l dA3 FATS st 53 AAFAHAFE=ES A2 100
mg/kg A28k o A= normal dietE A olst T3 o] A WrE Ao BEI A kT

I N T Z ALE3F omega-3Folwtol Bl E A &7 Hol wirh

Fig. 4.3-12. Histological analysis of the liver from hyperlipidemic rats fed a HCD and
treated with simvastatin, oxyresveratrol, ethanol extract of Morus alba stem, or omega-3.
A, normal diet; B, HCD; C, HCD+1 mg/kg/day simvastatin; D, HCD+2.5 mg/kg/day
oxyresveratrol; E, HCD+20 mg/kg/day ethanol extract of Morus alba stem; F, HCD+50
mg/kg/day ethanol extract of Morus alba stem; G, HCD+100 mg/kg/day ethanol extract
of Morus alba stem; H, HCD+100 mg/kg/day omega-3. All images are shown at 200x

magnification.
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Aol WMo v Abstd Ze~HES A8 A (Scavenger receptor) B-1 9
EAE Sl AE WE JHAHY Ax AF AEE AgH1 3 o HHY Fd 2
£ ATP-binding cassette class A-1 A T oAM= Jor AHAFEA
(Scavenger receptor) B-1° ]3] thA] f&42 4 Au}. s zHd Ao AFAELE =43}
7] S&l 47 < AHg AFAe FHE AEste] 10% formalin & nAg = st
EE5S At gt E5S vlolaR2 55 o8t ddste] fum 2AHAS TE F
H&E (Hematoxylin-Eosin) @4& 3lal, Av]74-& o]&3lo] 400u) Fdjste] 229 RYG&
BEs] AFAEL T2 AEE SAHIAL
1 A3, Fig. 4.3-13°] vepdl mhsp o], A F4

sHEAW e AFAES] A Fade FAsAT

== FoTdA T oo

4

", .‘ 7 z

R
\
e 1%

Fig. 4.3-13. Histological analysis of aorta tissues from hyperlipidemic rats fed a HCD

and treated with simvastatin, oxyresveratrol, ethanol extract of Morus alba stem, or
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omega-3. A, normal diet; B, HCD; C, HCD+1 mg/kg/day simvastatin, D, HCD+2.5
mg/kg/day oxyresveratrol; E, HCD+20 mg/kg/day ethanol extract of Morus alba stem; F,
HCD+50 mg/kg/day ethanol extract of Morus alba stem; G, HCD+100 mg/kg/day ethanol
extract of Morus alba stem; H, HCD+100 mg

() AR FAFEZE 93 cholesterol 7a-hydroxylase (CYP7A1) % Lecithin

cholesterol acyltransferase (LCAT)2] 43l

AR FA FZE9  cholesterol 7a-hydroxylase(CYP7A1) % Lecithin cholesterol
acyltransferase(LCAT)2] @3 =4S 9alA 45 =< AA3 3AFH 1+& HEsIo] -7
0C deep freezerd]l X #I3FATI7F Trizols ©]83te] RNAE F=3 & 5uge] RNAE
Thermo Scientific RevertAid First Strand ¢cDNA Synthesis KitE &-83}o] cDNAZ 3t
A ZTh o] H3HE cDNAE 500 ng?l =5 AFEsto] @54 A4 242 cholesterol 7a
~hydroxylase(CYP7A1) % Lecithin cholesterol acyltransferase (LCAT)el th3gt real time
PCRS 2 Astg o GAPDHZE House keeping gene® & A28} th PCRel AF&3H Gene
7} Primeri= Table 4.3-14¢} 2t}

Table 4.3-14. Oligonucleotide primers for real time PCR analysis

Gene Primers Sequence(5” — 37)
GAPDH Sense AGACAGCCGCATCTTCTTGT
Antisense CTTGCCGTGGGTAGAGTCAT
Sense CACCATTCCTGCAACCTTTT

CYP7A1 .

Antisense GTACCGGCAGGTCATTCAGT
AT Sense CTGGCTTTGGCAAGACCTAC
Antisense TACCAGTCCTGCCAGCTTCT
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3.0

I | : Normal Diet + 10 mg/kg D.W.
[ 11 : HCD + 10 mg/kg D.W.
25 [ 111 : HCD + Simvastatin 1 mg/kg
g 1 1V : HCD + OXY 2.5 mg/ke
- @ vV : HCD + EMS 20 mg/kg
3 B VI: HCD + EMS 50 me/ke
& 20+ B VI HCD + EMS 100 mg/kg
= T [ VIII : HCD + Omega-3 100 mg/ke
o=
S 15- L
= 1.0
£ "
S
z .
05 4 X
0.0 - - -

7a -hydroxylase (CYP7A1) Lecithin; cholesterol acyltransferase (LCAT)

Fig. 4.3-14. Quantitative real-time RT-PCR of cholesterol 7a-hydroxylase (CYP7A1l) and
Lecithin cholesterol acyltransferase (LCAT).

4 Significantly different (p < 0.05) compared with Group IIL

b Significantly different (» < 0.01) compared with Group IL

¢ Significantly different (p < 0.001) compared with Group II

1 A3, Fig. 43-140 YA el o] A FA FEE FolLolA vk EHo=m
cholesterol 7a-hydroxylase (CYP7A1) ¥ Lecithin cholesterol acyltransferase (LCAT)el| o
3l o] F7he AL ettt o] 23k Cholesterol 7-hydroxylase (CYP7Al)E Z# 2

>
0

HES J§F5A0 7 0|3 A7) A A rate-limiting enzyme. & ZF-g3ct}h Cholesterol 7a

~hydroxylase &A= 7rolAwt Eold o g WY Zg AHE9 FAA A0 T3

ZHA2EE FE7F AsE = ZA3E cholesterol 7a-hydroxylase”’} Zel~HE tAte] F3+
Aol gt it A s T Aoz d#Ad 9la, LCATE A+ free cholesterol

o= A
S A {49l cholesteryl ester® W 3FA| 71t} Cholesteryl esters A|-&Alo] =& HDLX W
EAEA FEtn WE2 AdEe] Ay or HDLS GFdoz W3kA|7|a, Ar] 39

o]
HDLS SR-Bl1¥% ABCGl %S9 8Ad =& F72 ZH2HES 53 & to=z

Gah WAUZES Fastel A Ao 9WHS FaAD F o
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g FAFAFEES] A9} a7
(1) A2l RAW 264.7 Al3el tist Al S5 2 54 A
ME F2]%5 (cell proliferation)e] A3+ 9t (LDH release)?] ZA¥}+= 2

Mo tehfieh AZel E F45% 54 S RAW 26479 4% 3} A f =g
LPSE Ao A3 & 24430 Flo] Z9sech 7 A3 35 125~100 ug/mlol A

=
I
k)
I
>
e
it
o,

N}

LPSYHS A 23k positive control® B3RS W] A=y 245 A= #2E A &k

S(Fig. 43-15). 247te] e Wi + BEAAR e, AN flsto] SPSsE %

140 100
B 120 5
E T c L - 80
a bd == = d
2 100 4 == = b
2 &=
=4 Lss =
= 30 - _}3
s g
é &0 L
= 40 H
= =
%' 40 A . b b " 5 2
23 - I 4 —a— L e | L 20
’3 20
o o
LPS (1 pg/mi) - + - - - +
ERM (pg/ml) = = 12.5 25 50 100

il

Fig. 43-15. &A1 2] RAW 264.7 Al tigh Al F45 3 54 4

(2) Nitric Oxide (NO) =4

NO =42 RAW 264.7¢ “J# ot A F=E 913 LPSE SAlol A3t § 24431
LHE A2 oA FAEAT LPSE FEA RAW264.7 A3zl NO Aol g

I\

]l
A

g
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S7FeFAth A 125~50 pg/mloll Al LPS®RHS A 2] 8+ positive control®} W] a3}

Aol frelH o Fade & & AArHFig. 43-16).

40

30 4
P T
zi‘ kX
pat T
5 204
-
z.
10
D T T T T
LPS (1 pg/ml) - + + + +
ERM (ug/ml) 5 - 125 25 S0

Fig. 4.3-16. %&*1¢] RAW 264.7 Al thg NO T3
kp < 0.05, *xp < 0.01 , *x*xxp < 0.001.

(3) Pro-inflammatory cytokines (TNF-a, MCP-1, IL-6 =74)

Cytokine =742 RAW 264.7° A ¢} SdA7s A% LPSE Ao A3 &

Ao A =Astgt. 2+7Fe] agi = (A) TNF-a (B) IL-6 (CMCP-1 o]t}

] NO

2ol #

A

A2 125750 pg/mloll A LPSYHS #]2] 3k positive control®} H] 3} S W] cytokine A4 0]

Lo

FoAew Rags & 5 JAT(Fig. 43-17).
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(A) (B)

3000
16000 -
14000 H -2500
12000
2000
E 10000 e =
E E
‘1': 8000 4 \\_‘? 1500 -|
E . 3
= 6000 4 1000 |
4000
500 1
2000 -
0 0
LPS (0.1 pug/ml) - + + + + LPS (1 pg/ml) ~ + + + +
ERM (ug/md s = 125 25 50 ERM (ug/ml) - = 125 25 50
8000
) 6000
E
&
E% 4000 4
=
2000
g -
LPS (0.1 pg/ml) - + + + +
ERM (ug/mi) - - 125 25 50

Fig. 4.3-17. Pro-inflammatory cytokine =%
xp < 0.05, #=xp < 0.01 , =xxp < 0.001.
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(4) Real-time PCR

(A)
20
5 T .
;>§ 1.5 T
é 10 L
% 03
0.0 T
LPS (1 pg/ml) - + + + +
ERM (ug/ml) - . 125 25 50
(B)
20
% 1.5
-:é 10 L
::): 0.5
0.0 T T T T T
LPS (1 pg'ml) - + + i, il
ERM (ug'ml) - . 125 25 50
Fig. 4.3-18. Real-time PCR
xp < 0.05, *xp < 0.01, =xxp < 0.001.
COX-2 INOSE @ZWee donvty Seld Ut HEAQ
ofd@ A AaA 7| =A Lolr 7] 9F RAW 264.7¢] A<+ 7 |
Aelgt T 24X7F FHoll MEolM A HdSs ST 1 A

o]
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g/mloll A LPSWHS A 2] 3k positive control¥ B3-S Wl NOS FAAF wrdo] 215 o

= dades & g dA(Fig. 43-18).

(5) Western blot

FA7F COX-2, iINOS ©@¥izd A S of DA A3 7]=A Lotr 7] &l RAW 264.79]
BAE B WAFEE AT LPSE Aol Aed F 24A3F FHoll AlzelA dud WS
F2] 12.5~50 pg/mloll A LPSYHS # 2]+ positive control?} M| uLs} 3
S W INOS®O Wz o] FojAow IAagES o F AATHFig. 4.3-19). LPSRES A
2] 3t sampleS 100% = W=9] densityS =43t =32 YRt

AN
o
_O|L
N
=
u
iR
&
o.>’

LPS (1 pgml) . + + - +
ERM (ug/mi) - - 125 25 50

100 1249 1111 1032

iNOS

100 56.0 236 0.6

e e b R GAPDH

Fig. 4.3-19. Western blot

6) A7 A 8o}

A F4dF 235 F43517] 918 RAW 264.7 mouse macrophage cell lines ©]-8-3}
o AE FA% 9 54 A% A3 125 ~ 50 pg/ml AAE RAW 2647 oA AE 24
& ). A5/l &2 2l nitric oxide (NO)Q} pro—cytokine (TNF-a,
MCP-1, IL-6) ¢ 2A A3} AAE LPSE 459 7 AdS =5 & oz A48

olr 32

Y
S
f
ox
o
<
o
=
B

<
ne

T oAt = & dEuisfE el INOS, COX-2Z gene leveld?} protein levelol] A
real-time PCR¥} western-blotS &3] =43 23 AX = LPSE =¥ ¥ WIS 5%

JgEHoR AA TS o AT 282 AAE RAW 264.7 mouse macrophage cell

N
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B’T:
D

K3
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off
k1
1o
i
2~
o
fr
ules
of\
o
12
2
ol
rlr
ot
jutss
o|N
kol
i)
)
%0,
oo
filo
o|\
ol
et
B
30,
32
)

vl AR =4 FE55 3 oxyresveratrol® 7| s AA3 23}

o

s} 23

(1) oxyresveratrol o 2|3gt A7 b

(7F) Cell viability (MTT assay)

Oxyresveratrol7} caco—-2 celloll Plx= ZAo thal] &olr 7] 98] oxyresveratrol (10, 20,
30 uyg/ml & FEEE Aol MTT assayES SFtE negative control® Hlxl 3-8 wj
oxyresveratrol 10, 20, 30 pg/mle] oA Z=Ao] HEEHA AU th(Fig. 4.3-20). oFF A=
A 2letA] &2 negative control (NC)¢F ttest A4S o A3 AR FoHQ1 o7}t

[e i) S = A~
S g T 4 AU

100 + == - -

80 4

60

Cell proliferation (% Compared to control)

0 T T T T
NC 10 20 30
OXY (ug/mL)

Fig. 4.3-20. Caco-2 celldl o3+ Oxyresveratrol®] cell viability. *p <

0.05, #*xp < 0.01, #=*+xp < 0.001.

(1}) Transepithelial electric resistance (TEER)
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Oxyresveratrol®] tight junction +#] &3fo] w X PGS dolry] A&, dFE &9
AMEDFY A ke A5 2 A3}, Oxyresveratrol ©] HE¥ 2 tight junction <
FAANAFE 2942 e & $ A=, 53] Oxyresveratrol 30 pg/ml * 2oll A tight
junction®] FA &7} F=ol YA £ AS AT = AAT(Fig. 4.3-21). oA = A5t

A %<& negative control (NC)$}F ftest A5 & A3 TAAC=E FolHd Aol7F &

rO
S{_',

slo] & Z= o
gl & = AT
120
= 100
]
>
Z 80 -
oz
=
—8— NC
—0O— OXY 10 pg/mL
60 —¥— OXY 20 pg/mL
—&— OXY 30 pg/mL

T T T T T
0 2 4 6 8 10

Time (h)

*p < 0.05, *xp < 0.01, *=*=xp <0.001.

(t}) Real time PCR

Oxyresveratrol<- tight junction?} #H ¥ FHAY LTHALFS w5 oEHo=z F7HA AT

53] oxyresveratrol 30 pg/ml AHeltollA &7} 71 E9ka, ol AR AEshA Z

T AATHFig. 4.3-22).
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34

.

[ OXY i{pgmi}
N OXY 26{pg/ml}
[ OXY 30{ug/ml)

EEE =Y

1.0 4

Giene expression fold change

0.0 -

Clradin- 1 Oeciudin ZO-1

Fig. 4.3-22. Oxyresveratrol®] tight junction ¥# AA} (Claudin 1,
Occludin, ZO-1)2 &&= W3l «p < 0.05, *=xp < 0.01, =xxp < 0.001

(2}) Western blot

Oxyresveratrol< tight junction¥} #H ¥ @A) MHLFS Fr o|EHo =z FI7HA AT

53] oxyresveratrol 30 pg/ml A 2ltoll A &7t 7HE F kth(Fig. 4.3-23).

(A)

GAPDH

Claudin-1

Occludin

£0-1

Fig. 4.3-23. (A) Negative control (NC); (B) OXY 10 pg/ml;
(C) OXY 20 pg/ml; and (D) OXY 30 pg/ml.
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(7}) Immunocytochemistry (ICC)

tlo

Oxyresveratrol®]  tight junction #¥ @& Claudin 19 v X+= 9
Immunocytochemistry-S &3l #23st Ay} o}l A% A2 skA] %2 negative controlel H] 3|

FE EA R Claudin 10o] FAA 45 3S A & & AATHFig. 4.3-24).

Claudin-1

Merge

Fig. 4.3-24. Caco2 M|3Z<] Claudin 1 ICC 94} 2z}

(¥}) Paracellular permeability (FITC-dextran flux assay)

Oxyresveratrol ©] F3Ao] v x+= IS FITC-dextran 4 kDaZS %3 @3k Ay of
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FAE A8 dA &S negative control (NC) o vl s% o&EXH o7 FylAlo] ZHAiast:=
AL el & 4 9AvHFig. 4.3-25). o} FAE Ay eA XS negative control (NC)<F
1

23 BAHOR folHQ Aozt 9sg el T 4 ANk

120
S 100 - T
=
=
o
o
2
£ 501
e
g.‘ *kk
g o =
3
X
N
2 40
=
g
= -
5 T iy
g 20
0 T T T T
NC 10 20 30

OXY (ng/ml)
Fig. 4.3-25. Oxyresveratrol®] F3}Adol v x|+= <3

*p < 0.05, *xp < 0.01, *=*xxp < 0.001.

(2) oxyresveratol o o]+ MEZF A3 gyt 7]H AF

(7}) Transepithelial electric resistance (TEER)

PKC inhibitor(GF109203X) €] tight junction /4 & del mX= FFES Lolr7] 93l 2
FE =9 AEF9 AFY #Es SASATHFig. 43-26). 1 A¥, PKC inhibitor
(GF109203X)¢} oxyresveratrol 30 pg/ml & &4 A gk +2 oxyresveratrol 30 pg/ml%t
Agg o Huy BEE A AN e A3 gs By 53] PKC
inhibitor(GF109203X) Wk A 2]t ol A= ol F A% A2l ehA] 22 negative control E.t} ¢
e 7S Btk o= PKC inhibitor ol o]gk PKC A =9] A= Alxgb=e] A o4&

: o,

S HAE AL B

M
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—8— NC
—0— GF109203X 8 uM

—¥— GF109203X 8 uM + OXY 30 pg/mL
160 { | —&— OXY 30 pg/mL

180 -

140 -+

TEER (%)
B

100 -

80 A

60

Time (h)

Fig. 4.3-26. PKC 74 &7} tight junction +A & 3}ol v x+=
xp < 0.05, *xp < 0.01, =xxp <0.001.

(1}) Real time PCR

Oxyresveratrol PKC, MAPK =<} #d¥ {FAA9 Cdx-2 ¢ Fd#e] HdFS 5
L ogEH o7 T A HFig4.3-27, 28). 53] oxyresveratrol 30 ug/ml 2ol A & 37F
7 gt o]E E3) oxyresveratrole PKC, MAPK 4 =Z 43 A 7lty= AS &9l

&g AT E3 Cdx—2 o S S/ AS S0 & AT
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%

to
in
L

Gene expression fold change (Cdx-2)

0.0 T T T T

NC 10 20 30

OXY(ug/mL)
Fig. 4.3-27. Oxyresveratrol®] A =}e] w2k W3}

xp < 0.05, *xp < 0.01, *=*=xp < 0.001.

(A)
3.0 4
I NC e
[ OXY 10 pg/mL

55 ] | N OXY 20 pg/mL
& [ OXY 30 ug/mL .
=
=)
= 2.0 4
L.'_Q: : k& -
o
s
7 15 -
o
6‘ *%
<
5]
g 1.0 4
Q
@]

0.5 1

0.0 -

PKCe PKCH PKCo
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(B)

E NC
3 J | = OXY 10 ug/mL
B OXY 20 pg/mL
o [ OXY 30 pg/mL
E‘“ *k
3
=
[&) *hE =
o . i
S 24
5
—E ” *hE
2
% Py
o *
0
g 14
&)
0

ERK-1 ERK-2 K0 ] 238
Fig. 4.3-28. Oxyresveratrol®] PKC (A), MAPK (B) 4= ## 2 x=}9
e s wis)
xp < 0.05, *xxp < 0.01, *=xxp < 0.001.

35

W Ciaudin-1
3.0 9 | 3@ Occludin i
B Z0-1 .

235 o

15 A

%

1.0 4

Gene expression fold change

0.5 A

0.0 -

OXY (30 pg/mL) - ’ + m
GF109203X (8 uM) ] n +

Fig. 4.3-29. PKC A=ZA| A9l tight junction ¥H FZ A} (Claudin 1, Occludin, ZO-1)2)
vka ek M3k xp < 0.05, #xp < 0.01, =xxp < 0.001.
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PKC inhibitor(GF109203X) ¢} oxyresveratrol 30 pg/ml & $HA A 83 & oxyresveratrol
30 pg/mlet A3k o Bl Al E£7FE(tight junction) @ # A2 ¢ W o] wqlth E3
PKC inhibitor(GF109203X)% A &gk ol A & ko] 7Hg wEokth(Fig 4.

oxyresveratrol ©| 93 A ¥+ f == PKC A2 &A43d 98 fEdtsE A4S HoF

.

3.0

B PKCe

2.5 4

2.0 4

L5 A

1.0 ~

Gene expression fold change

0.3 A

0.0 -
OXY (30 pg/mL) - . + n
GF109203X (8 pM) . . +

Fig. 43-30. PKC Zd=qAlAl¢] PKC F= #d Fdxke] &

r
oft
rE
Lo

*p < 0.05, *xp < 0.01, **=xp < 0.001.

PKC inhibitor(GF109203X) ¢} oxyresveratrol 30 pg/ml & A # 8] 3k -2 oxyresveratrol
30 pg/ml¥r Agg o Brk PKC 4= Fdx @ F42 o] dd o] gkt 53 PKC
inhibitor(GF109203X) %k 2] gt ol A] ik gFo] 7h v okth(Fig.4.3-30).
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I FRKI
34 | 3 ERK2 -
N NK-al
1 p-38

Gene expression fold change

0 4

OXY (30 pg/mL) - - + +
GF109203X (8 pM) i, + +

Fig. 4.3-31. PKC 424 A9 MAPK 42 & fFdxte] drd s Wst «p < 0.05, =xp <
0.01, #=xp < 0.001.

PKC inhibitor(GF109203X) ¢} oxyresveratrol 30 ng/ml & 4 A 23 & oxyresveratrol
30 pg/mlvF AHgd + Htk MAPK A= #d §dx o wazko] ugkth 53] PKC
inhibitor(GF109203X)®’F A 2] gt el Al ded &Fo] 7p vkt o] Ad3E &3 MAPK 4=

st
o] #A3sk= PKC A=l o3 A= &l &+ UM H(Fig.d.3-31).

]
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rEE

L5 A

1.0 T

&

0.5 1

Gene expression fold change (Cdx-2)

0.0
OXY (30 pg/mL) - - + +
GF109203X (8 uM) i . +

Fig. 4.3-32. PKC A& A #9] Cdx-2 ¢ wa=F W3}
xp < 0.05, *xxp < 0.01, *=xxp < 0.001.

PKC inhibitor(GF109203X)2} oxyresveratrol 30 png/ml & $HA 83k 2 oxyresveratrol
30 pg/mlIvt A2 - B} Cdx-2 #d Az e #Fo] ok th(Fig.4.3-32).

(t})  Western blot
Oxyresveratrol& PKC Z 29 ¢14k3t¢} Cdx-29] wHlza wazs Hr o&FFH oz Z7}
AlAT. 53] oxyresveratrol 30 pg/ml A elA &EFrF 7FE =g olE FE

oxyresveratrol PKC A2E& 43} A7ite AS A 4 Ao =3 Cdx-29] whl
@3]

d 2 S/ AS g0 ¢ A0 (Fig4.3-33,34,35).
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(A) (B)

Phospho-PRC | S s s o | , -
; _ é 150 _‘V '|'
pan_PKC - - -— e — O\E
| i g 100
GAPDH | e e ewme e |
NC 10 20 30 ,
OXY(“g/mL) OXY(pg/mL)
Fig. 4.3-33. Oxyresveratrol®] PKC A= <lAk3} =3}
(A) (B)
:é 150 T =
CA-2 | s S— - [
GAPDH A — — %
NC 10 20 30
OXY{I.lg/Il'JL) ° \IIC 1I0 2|0 3|0

OXY (ug/mL)

Fig. 4.3-34. Oxyresveratrol®] Cdx-2 @2 ut& =k 3}

400

N Claudin-1
[ Occludin
. 70-1

300 4

E— ——

Occludin

100 A

protein expression (% of control)
8

GAPDH T
OXY (30 pg/ml) - - + 0
GF109203X(8 M) - + " } OXY (30 pg/mL) = - + -
GF109203X (8 uM) 5 + +

Fig. 4.3-35. PKC A=Z9A|A9] tight junction ¥ @A (Claudin 1, Occludin, ZO-1)9]
vke ek M3k xp < 0.05, #xp < 0.01, *xxp < 0.001.
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PKC inhibitor(GF109203X)¢}  oxyresveratrol 30 pg/ml & 374 A3k T+

oxyresveratrol 30 pg/mlvt A 2] of B} A E7FE(tight junction) & whulal o] wkg o

_—

Sttt 53] PKC inhibitor(GF109203X)RE A 2] gk wtoll A 2@ gFo] 7F vkt (Fig.4.3-36).

phospho-PKC

v (S

(A)

150 4

50 4

Protein expression (% of control)
8

0 4

GAPDH - S S —
OXY (30 pg/mL) - - + +
GF109203X (8 uM) - + I 5

(B)
B pan-PKC
[ phospho-PKC
- -

OXY (30 pug/mL)
GF109203X (8 uM)

+

Fig. 4.3-36. PKC 29 AA2] PKC 22 AAakstA o] w3}

xp < 0.05, *xp < 0.01, =xxp < 0.001.

PKC inhibitor(GF109203X)2} oxyresveratrol 30 png/ml & 3§74 83k 2 oxyresveratrol
30 pg/mivt A gk o+ Brp PKC 42 Fdxr dd @iz o W wfo] vqlty, 53] PKC
inhibitor(GF109203X) "+ A 2] gt el Al & o] 714 vk th(Fig.4.3-36).
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(A)

Cdx-2 | - — - -

GAPDH T — —— —
OXY (30 pg/mL) - ” + +
GF109203X (8 uM) - + 4 _
(B)
140
120 - &
2 r
£ 100 A
= il
= 80
3 60 -
o,
s
5 404
20 -
0
OXY (30ug/ml) - - 4 o
GF109203X (8uM) - 4 + -

Fig. 4.3-37. PKC 2 A A 9] Cdx-2 @2 2wt gF Hs}
*p < 0.05, *xp < 0.01, *=xxp < 0.001.

PKC inhibitor(GF109203X) ¢} oxyresveratrol 30 pg/ml & &4 283 & oxyresveratrol

30 pg/mlv AHHEF & Hu Cdx-2 @¥E o I ko] wokr. 53] PKC
inhibitor(GF109203X) %t ] 2] &k wrell Al whdd o] 7Hd vk ekt (Fig.4.3-37).
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(2}) Oxyresveratrol o ¢t A|E7r=o] 73l 7]d QoF

otvl‘esverntl ol ‘

ﬂﬂﬂfﬂﬂﬂ Q/i ﬁ mo AR

O-1

Fig. 4.3-38. Oxyresveratrol ° o] Al E£7+=¢] 73} 714

FHeE ZAaA7Y, o]ld &3} oxyresveratrole] PKC (protein kinase C) A &5 &4 3}
A 713, A 3te PKC A 2% <13 MAPK(mitogen—activated protein kinases) 74 & &4 3}
transcription factor 91 Cdx-29] w&dol| s HIFHoz AXI= FHA e 2L oz

HE kR AT AdS #AAE = AU (Fig. 4.3-38).

(3) BAFAZF=E o 9% MUC2 ¢ TFF3 #Fd29 A4

(7F) Cell viability (MTT assay)

o

FAFAFEE] LSITAT celldl WA= S0 dia] doprr] Q&) FAFBF==
(125, 25, 50 pg/mL)S& s=¥=Z g dto] MTT assays ot} negative control¥ H| il
P W ZAFEFEES 125, 25 50 ng/mLe] F=oA FAo] AFH A &FUutH(Fig.
4.3-39).
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140

120

100 - =

80

60 -

40 4

20 4

Cell proliferation (% compared to control)

$A 5= E(ug/mL) - 125 25 50

Fig.4.3-39. A FAHAFZ=E] 23t LS174T cell viability

(\}) Real time PCR

4FEE (125, 25, 50 pg/mL)S A&
& A A H(Fig.4.3-40).

2
M
10
(-2
ra
oS
-
off
=8
lo,
i
)
|o
fr

2.0 1 H Mezative control
O #47 +& %125 uz'/mlL
B 47 & 25 ugml
@ CO44+&F 50ugml T
_E 15+
(=) * &
=
E
= = 1]
E 10
=H
S
n
T
= 05
0.0 -
MUC2 TFF3

Fig. 4.3-40. A F==2 MUC2 ¢ TFF3° #dx wdd=F w3}
xp < 0.05, *¥p < 0.01, *=xp < 0.001.
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(thH Immunocytochemistry (ICC)

MNAFAFEE 5 F4 0% mucin Yol S7tetes 235 290 (Fig. 4.3-41).

A (tight junction, TN tAst= Wl 549 22 FalE4de & T35 oln
2 oy 7HA AW dute 83 985S s} Oxyresveratrol o AXEH= (T <A
3 &3dE =AH3s7] 98] human epithelial cell?l Caco?2 cell& ©o]&3dcr. 1 Ay
oxyresveratrol& F%E EHow TJo AL Z7IA AL o= PKC ¢ MAPK 7 =9
ok HARIARS Cdx-2 e el F7kel o3k Zilo] &<l HIAH. A & 2 gAd

A RAe BHoR A% AEe ARE F /5 AN AJEd Y FLu
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A FEE (d) 2% DSS + 40 mg/kg AAFEE, (e) 2% DSS + 80 mg/kg HAF=5
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(Fig.4.3-44,45).
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o 1 Ad 2% DSSH aud AT (PO &7

O

X
H

r
o

Az (NC, 100%)<
2 55A7F 932%=2 AasdARt, dAFE= (ERM)e §w3 1F2 945 962,
97.7% (ZkzF 20, 40, 80 mg/kg ERM)& 4 ¥ A thH(Fig.4.3-46A). W] F27] Ao} 3|9

N
10

=
]T

52 BFel JFASAF DADE 248 47} PC (100%)< 71F°2 ERME 78
IFS 793, 724, 58.6% % 1A E A tH(Fig.4.3-46B).
(b g Aeolet vl FAll digk d3F
(A)
Eim {
DSS (2%) = + + + + DSS (2%) = + + + -+
ERM (mgkg} = = 20 40 80 ERM (mgkg) - 7 20 40 20
©
s | b @)
2 - f
g a DSS (2%) - + + + =%
%2- * ERM (mgkg) - ’ 20 ) 80
DSS (2%) . + + + +
ERM (mgkg) = = 20 40 80
Fig4.3-47. ZFAFZES] qgdnde] 4 Zdolet v 474 wstayd
Aol W3t (A, B)ek HAFA Wst (C, D)
FArde] A ZdolE FAs Ay NC (96.7 £ 6.1 mm, 100%)°] ¥Hls| PC (695 + 2.3
mm, 71.9%)°] & Ao|7t Ads FaEJT AT ERMS A#d 152> 22 768 + 49
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XOP

(79.5%), 80.0 + 5.8 (82.8%), 81.8 + 54 mm (84.7%) (7 20, 40, 80 mg/kg ERM) S =

=

Aol7F AA A H AT (Figd3-47AB). H|F Hld= 95 AEE g v FAE =

gk A3, NC (25 + 0.2, 100%)el vl PC (6.7 + 1.6, 267.7%)% wv]7&°] FA7} S7FekS
o SHAIRF ERMS Agg 15 7242 53 + 0.8 (212.1%), 52 £ 1.4 (208.1%), 4.7 + 0.7

(186.3%) (Z+2t 20, 40, 80 mg/kg ERM) &= ZFA3e}S th(Fig.4.3-47C,D).

(th & 22l A INOSSH COX-2 2ol gk J3F

DSS - * s * *
ERM (mg/ke) - . 20 40 80
538 lUU_U. 87_6‘ 746 523
s -
g6.6 100.0 67.0 57.0 589
L L Y -— |

Fig. 43-48. i@ e FAF=E2] COX-2, INOS2 oA &}
fgAdRdo A dF mzidAel COX-2, INOS2E FA3th. 1 Ay COX-2 o]
124, 256, 47.7% (Z+7F 20, 40, 80 mg/kg ERM)E ZFAE Aok INOS2 @A % 747 33

43, 41.1 % (Z+2F 20, 40, 80 mg/kg ERM) = 745 A tH(Fig. 4.3-48).

(&) DM d I Ael=7Hel L-6)°ll tat F&
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10 |
0 -
DSS - + =+ =+ -+
ERM (mg/kg) - - 20 40 80

Fig. 43-49. tHg Aol M 2] ZAFE=2 IL-6 A&}

TEo E7 #H ¥HANA multiplex kitE ©]&3Fe] 67 (IL-6, MCP-1, TNF-a, IL-10,
IFN-y, IL-12p70)¢] Aol E7H1S SANESk=H, 2 & IL-6%te] &5 Ath(Fig. 4.3-49).
IL-6 32 021 £ 0.37 (NC), 41.87 £ 867 (PC), 2835 + 12.37 (20 mg/kg ERM), 27.70 +
9.6 (40 mg/kg ERM), 17.07 + 6.30 (80 mg/kg ERM) pg/mlZ ERM s% ¢EH o=z A

= At

(5) 23 a°of

B Ao 4HAFEE ERM) 9 949 AAENE dolugdeh §9 95 13 &
bl el Y rheol B

A4E w7 A3 FAFEFES FAS v F5F A= 2% DSS 7S Fo3F vpg-~
o Aol Al fAE L A I Both w3 AAFEES Foldt npgso I

IL-65 AT 23, o A ZAFEES FoAF vhf-2oA WA FAHAAS. =484
3t A<= alcian blue ¥4 o]&3sto], FAAYAY WatEkS vus] ®Bok=d|, PC vhg-20
AU FABE NColl mlal]l aA #Had whd, ZAFEE Foas2 =4 FAHAY 2
BAoR dAFEES oY 7HA dSuiidAE RaATAL, T AES ST S EA
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Figure 4.3-50. Effect of ME on body weight change and food intake in mice fed with experimental diet
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Fig. 4.3-51. Effect of ME on (A) liver weight, (B) epididymal fat weight, (C)
retroperitoneal fat weight and (D) brown fat weight in high-fat diet fed C57BL/6 mice
for 12 weeks. Data are presented as means * SD (n=10/group). Statistical analyses were
perforemed by Tukey test after one-way ANOVA. Differences were considered

statistically significant at p < 0.05.
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Fig. 4353, Effect of ME on fasting glucose, hemoglobin AIC, and insulin levels in high-fat diet fed
C5/BLA6 mice for 12 weeks. Data are presented as means £ SD (n=10/group). Differences were
considered statistically significant at p < 0.05.
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GOT¢t GPT &4 53] ok Afeo]l& Holx & 3kth(Fig. 4.3-54).

Hixle] ¥ed FE7F 28 mM & w Hixjo] HHlE dEHe] FEE basal level2 WSl o]E 24
mM=E 771 HH 7k I wol o8 <led ht Skl ik A3 Ad, Alsee
s Aside Wi e S AYsidls u, AE wigd W dedd
BH7b f-93or =718t (Fig. 4.3-55). Tunicamycing A3 2%, vehiclex 3}
Hlaske] QlEd ER7E fFojHor ZFAEGT R, AAFAFEE AYA ded

BH]7} tunicamycin A @l v]sle] foH oz Zr1slg )

o

Hl ‘“Vehicle
2004 1 T

Ty [ T+5 25 pg/mL
E T+5 100 pg/mL
oy 150
=
= i
@ 100-
[ %] e
@
w
=
S 50
w
o=

u_

224

Glucose (mM)

Fig. 4.3-55. Effect of ME on glucose-stimulated insulin secretion in NIT-1 cells. Data
are presented as means * SD. #xxxp < 0.001, compared with vehicle-treated cells, ## p <

0.01, ### p < 0.001, compared with tunicamycin-treated cells.
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HS A7t BRad vp gy, B Ado A= ER stress 54 2 tunicamycine Ab

, tunicamycin®l 23t A HlELAZEALEAN A AAFAHAFEEY HAE HE Z9=

52 K
o

Tunicamycin®l o8] F=%+= AW EAE apoptosisE &2138l7] fJs] MTTE o] &3}
AlxAEES S48 Fig. 563 2], tunicamycing A &% 23 0.05 pg/mL & =l 4]
oF 50%9] AE&S YERY o o]

A F4FEEY tunicamycing & A o

FEsEz dAsta o] AgS Yt vk, A
J2] ek A3}, tunicamycin 53] 8] ol H|ste] A E
=

AEzgo] FolHom Zrleda, v % o &2 o2 e HFig. 4.3-56).
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Fg. 43-56. (A) Cytotoxic effect of tunicamycin on NI'T-1 cells. (B) Effect of ME on tunicamycin-induced
cell death in NIT-1 cells. Data are presented as means = SD. ““p < 0001, compared with vehicle-treated
cells, #p < 0001, compared with tunicamycin—treated cells.
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(3) AAFAHFZE9] apoptotic cell deathZH-E AT H T F 3}

Tunicamycin A gl 2Jgk AME AlHo] ER stressoll 2%k apoptosisol <]k A<l
gkelst7] 918l NIT-18 DAPIL o A& th(Fig.4.3-57). Apoptosisi= DNA fragmentation©] i
fragment7} Wol FAEH IvkE DNAS dwete] Bolx= @4dd, 1 F9E DAPIZ
A M3te] apoptosis7t = AL FFEAV A S T8l Fdstdnt A3 A tunicamycin
Aol weh AAFQl AEe] WERrE FHASSlAL, apoptosis Al SolshAl #EE =

A Pz Wgo] ooy AAFEE Ao WE F3e BFHA FYrh

AEAE 71 - L caspasedtil st WA BEaEso o AXW o] FEaEHA
A37F AgEE FAHO 2 caspase TS EI AMEAIEY A=
caspase-3+ H|ZA & A9 zymogen HEJE A o] Hi=d|, o] apoptotic A=l ojs) &

) 3}(cleaved caspase-3) ®t}. wElbA E Ao A= tunicamycin 2 A A F

e
il
_>|J_‘4
Ak
2
=

2} apoptosis ZAJNAE2] Wof| n = 9IS western blottinge 3 SISt A
A7, tunicamycin< caspase-3 T Aol= ofFd FIFE WA A fhon YU
cleaved-caspase 3 &dE F7IAZ T WbH AXFEFE 25, 100 pg/mlS A ek A EZA

+ cleaved-caspase 3 @& o] ZFAH o] apoptosisE A|A 7= Ao Z LEGTH

Fg. 43-57. Effect of ME on tunicamycin-induced apoptosis in NIT-1 cells. (A) DAPI staining (B)
Western blotting V; vehicle, T; tunicamycin 0.06 pg/ml, I, T+*ME 25 pg/ml, H; T+ME 100 pg/ml.

pacin WD T S S

Cleaved —
Caspase-3 ——

P S W —

ME (pg/mL) - - 25 100
Tunicamycin - + + +
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2. Oxyresveratrol®] =A% g3}

C. elegans®] Oxyresveratroll <23 Fm A% g3E Hrksk 23 (Fig. 4.3-58),
Oxyresveratrole] =¥ = H7lE vjX|o A C eleganss ¥

DMSO)ell Hl&l 7 &=l wel fostA o] A=At

==
O
2
o
jih)

3} control (0.3% v/v

100 4
—— Op M Oxyresvenatral
a0 w00 i M Oxvresveratrol
== 500 i M Oxyresveratrol
R 4 —— 1000 p M Oxyresveratral
0 -
. 6 4
=
2 5
-
¥ 10 4
30
20
10 4 i
=
‘I L] T T L]
] 5 1o 15 20 25

Age (day)

Fig. 4.3-58. Oxyresveratrololl 23t C. elegans®] A3 3}
("™p < 0.001)

Resveratrole] =92 H7FE wiA oA C eleganss W %3 ZA3 control (0.3% v/v

DMSO)ell ®la) 7} wikol wel fofsiAl o]l AZ= AT p < 0.001)(Fig. 4.3-59).
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100 S
—— O'p M Resveratrol
- . —a— 10 M Resveratrol ~
== L}y M Resvemtrol
§ih —m— 1000 i M Resveratrol
0 4
5 &0 4
o
2
-
o 10 -
0 4
0 4
10 4
(1]
L] 5 ] 15 20 5
Age (day)

Fig. 4.3-59. Resveratrololl 2|3 C. elegans® 9 A+ a3}
("™p < 0.001)

Control vj Ao A 2] Ht L2 14092 Aol H|&| oxyresveratrolo] 100uM 3 7}¥ =] o
A= 1474, 500uMe] H7hE v Rl = 1574, 1000uMe] H7eE vjA| A= 17192 7}
7} 5%, 121%, 221% FrostAl dFdE As AT 5 AR (Table 4.3-15). °l+=
Resveratrole] 100uM #H7Fg wjA]ol = 1624, 500uMe] H7FE wix|o = 16.3L = z}7}+
15.7%, 16.4% A7 2ol vls] wAI vk 1000uM H7Fe wj Aol A 1739 & 23.6% A%dE A

o= AN
FoHRE Aer A 29E Bodva & 5 gl

Table 4.3-15. Oxyresveratrols #Ho|Z2 o83 C. elegans®] BT

MLS + SE (day)

control (0.3% v/v DMSO) 14.0 £ 0.2
resveratrol 100uM 16.2 + 0.35"
resveratrol 500pM 16.3 + 0.34™"
resveratrol 1000uM 17.3 + 0.32™

oxyresveratrol 100pM 147 + 0.28"
oxyresveratrol 500pM 15.7 + 0.26™"
oxyresveratrol 1000uM 17.1 + 0.32"
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(1) Oxyresveratrolol] ]33t 4=} dal W3}

C. elegans® Oxyresveratrololl &3t A2 W& WHE H7}sk 23 Oxyresveratrolo]
7hE iAol A 2447 B¢k vl dE C elegansl A= sir21 (29 + 0.20 fold), daf-2 (69 +
0.33 fold), daf-16 (1.3 = 0.04 fold), Aif-1 (20 = 022 fold) FHA7}F FelstAl S 7+t

(Fig. 43-60A). & 7243t B9 MFBS w sir27 (19 + 0.14 fold) FARE F25H7
S7tstR o & FAAES dastks s #FE 5 )T (Fig. 4.3-600). sir21 3=t
Yl SR % A 2aE Bolva WE X resveratrol®= ©] ¢ AR 23S B

tH(Fig. 4.3-60B,D).

smmalized fold change

Nomnalized fold change

-—
-

malized fold change

-

Fig. 4.3-60. Oxyresveratrol¥} Resveratrolodl] 2|3t C elegans® F+dA 2d W3l (p <
0.05, “p < 0.01, ™ p < 0.001)

4ol H7td wjAe A 24A17F Fot wjFd A Oxyresveratrolo] F7Fd w Ao A=
control (0.3% v/v DMSO)°l W&} sir2l1, daf-2 daf-16, hif-1 AA7} 523 A 5718
o1 Resveratrole] H7Fg v A o) = controlol W8l sir2l, daf-2 hif-1 +73AA7F 23t
A F7vatAd ok =4do]l H7bE v A 72A17F st wigE A3} Oxyresveratrole] 3 7Fe
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Hlj 2] o) A = SV AR, daf-2, daf-16, sod-3, hif-1 -+ A}
7F Gk Al 7FAsH o, Resveratrolo] H71E wiA o A= controloll Hl &l sir21, daf-2 -

S DA L, daf-16, hif-1 SRAA7} frel A Faaksirh,

controlol B3] sir21 A=

AAp=

(2) 23 a°f

C. elegans® Oxyresveratroldl 23gt 4 A% 3= H7tst A3 control ¥R A KT}
oxyresveratrol®] 100puM, 500puM, 1000uM H7Fd wi=]ol A Z+Z+ 5%, 12.1%, 22.1% 2|3t
A AdE Ae FgATd = AU o= Hj Ao A =g o] AH Al
e 4 Atk Oxyresveratrolel gk 4=} ¢ W3t
= %7tek Ay Oxyresveratrolo] H7FE v Aol A 24A17F ot w3l C elegansol A=
0.33 fold), dar-16 (1.3 £ 0.04 fold), Aif-1 (2.0 + 0.22
Az e SUER Qg A 29E B

ol

Resveratrole] A 715

>

3t Az A% 5dE Bidda

sir21 (29 + 0.20 fold), daf-2 (6.9 +
fold) F+AA7F FolatA S7rsklvh. sir21

v} 93] A resveratrol® o] 9} FAFSE A3E B Y

2F FAFAFEE] v a9
(1) 3T3-L19] Ax54
3T3-L1 #3hfr=ell 83 FAFHEFEEED (ERMO)S 5= 20, 30, 40 pg/mio A =7
Heytotoxicitys ZHzZF 176 + 0.3%, 156 = 05%, 152 + 05% = eI viabilitys &4

o z=wtoll ®lal ZH7; 974 £ 04%, 965 + 1.7%, 934 + 2.0% =2 e AlEZ =2 o] wr] st

Al

Ao w Ats ®th(Fig. 4.3-61, Table 4.3-16).

2 gl gl

o

Table 4.3-16. Cytotoxicity and viability of ERMO on 3T3-L1 cells.(Mean £ SD, n=3)

ERMO Viability LIDH release
(pg/ml) (%) (%)
(- Control 100 IR0 *X=04
20 o7 4 04 17.6 =03
30 96.5 1.7 156 =05
40 93 4+ 20 152 =05
50 E9 3 34 138 =02
100 55.3.:23 17007
200 155+ 0.5 433+ 1.6
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120 . 100

= WST-1
—a— LDH release

100 ~ —

= s B
E
S 80 - sz
g =
= Fe0 o
£ 60 i 3
= o
1 4
= - 40
£ 5
T 40 4
=
0
- * ® o F 20
20 - et Lol %]

T T A A T
ERMO concentration (ug/ml)

Fig. 4.3-61. Cytotoxicity and cell viability of ERMO

on 3T3-L1 cells. One-way ANOVA with Dunnett T3

corrections was used to determine significance for

multiple comparisons. ("p < 005 “p < 001, "™p <
0.001)

A3
axl

o] AEs oAl &

M
ofr

(2) Oil red O stainingS 53 AAFHF=

3T3-L1 #£3r= HAGoAM dAFAFZ==EE (ERMO)S 55 20, 30, 40 pg/meel @& &

3= Oil red O stainingg T3] S<te=Z(Fig. 4.3-62), T3+ inverted microscope(Fig.

accumulation 7% GA] SAHZET W& ZHZ; 725 £ 1.6%, 253 + 11.3%, 147 + T7% =
A3k AS &2lstdth(Fig. 4.3-63, Table 4.3-17).
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(-) control (preadipocyte)

ERMO 20 pg/ml ERMO 30 pg/ml ERMO 40 pg/ml

Fig. 4.3-62. The microscopic pictures were taken from ORO-stained adipocyte (400x)

120

100

80

60 +

40 4 *

Lipid accumulation (%)

xE

20 - o

NC DMSO 20 30 40 NAC 5 mM

ERMO (ugimi)

MDI (IBMX + Dexamethasone + Insulin)

Fig. 4.3-63. Quantified ORO-stained intracellular lipids. The
data were expressed as mean * standard deviation. One-way
ANOVA with Dunnett T3 corrections was used to determine
significance for multiple comparisons. ("p < 0.05, “p < 0.01,
" p < 0.001)
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Table 4.3-17. Lipid accumulation of ERMO on 3T3-L1 cells.

ERMO Lipid accumulation
(pg/ml) (%0)
(-) Control 125+36
DMSO 100.0
20 725X 146
30 253113
40 14777
NAC SmM 20637

(Mean * SD, n=3)

(3) A3 aof

3T3-L1E ol 88 AELPNN AAFHFEE Agrst oA

A FEAAMY AXEAHL Yelvbx &9k, lipid accumulatione 5 X o &3 o

2 dA8 FaFe Uede $5% Fuw a5 FAs A

olr

S
=

A

g3 A3

7. HAF

o,
1o
(e}
2,
offl
JE
ok
)
&
N
L

F28

(1) 2% W oxyresveratrol $F=F W]l

Table. 4.3-18. 4A] F+AHAFZ=EY Fo & 4&W U oxyresveratrol 33 ¥H 3}

Oxyresveratrol peak area Oxyresveratrol (ug/mL)

A7 NC A A A B NC BA A A Hi
1 2 3 (1-3) 1 2 3 (1-3)

0-2h 0 0 0 0 0 0 0 0 0 0
2-5h 0 170 214 270 218 0 024 030 0375 0.30
5-8h 0 172 252 224 216 0 024 035 031 0.3
8-12h 0 1974 1314 2764 2017 0 274 183 384 2.8

12-24h 0 0 0 0 0 0 0 0 0 0
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2% Ul oxyresveratrol &S FA] FAFEEY Fo ¥ 2-5 A7FAA 0.3 pg/mLE UEF
Wolon 8-12 Akl A 71 =2 %9l 2.8 ng/mLE YERHATE 2 T 12-24 AJ 7ol A £
2 Y oxyresveratrol w2 002 UEFLTE
(2) &9 U oxyresveratrol &% H]ul
Table. 4.3-19. AA| FAHFZ=ET Fof & W U oxyresveratrol ¢z H3}
Oxyresveratrol conc. (ug/g wet weight )
]} C /\1-]1 /\]-]2 }\1-]3 %;& H]i
A 7} N P = P
[e] [e] [e] (173)
0-2h 0 0 0 0 0
2-5h 0 232 452 216 300
5-8h 0 92 676 768 645
8-12h 0 4408 492 3382 4237
12-24h 0 0 0 0 0
il

U oxyresveratrol st A FAHAFEEE Fo £ 2-5 A AlA 30.0 pg/gE WER
Ao} 8-12 A gtollA] 71 =& 29l 4237 ng/gE YEFHATE. o] 3 12-24 Al 7kol| A o] &
H Y oxyresveratrol &S 00 &2 e

AR FAFEE W oxyresveratrol®] A W F¢ E wjEo] #A& FA37] & A F
AFZHE LS SD rat o] A7F 3o A zbEE AW B9 oxyresveratrold] 4$S =
Ask Ay AW EWolA 8-12 Al ke 7FE ®& oxyresveratrole] A E A} o] AnE
S8, A FAFEFE N FE2AHE< oxyresveratrole A TFFAl 8 Al7F o] A7A] WA
B ol Aol MEY vzt 8 AZE o] FHE iRt o] AulelA AWy EWS

4. 754 BA AEAY AF FA
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 w DI T Certificate of Analysis
Paga 1 of 1
H&WE ¢ 004272 HLQE ¢ 2015, 03, 16
5y % BIAERNIE =2 g 4 HIHE  NEEAIY
F 2 HIE duA EEY BYELZ 12018 62
2 M8 HX
DEAE ATANIEIS, BREY, 0MHY)
HEHE ;20150203 MERE T8,
NS : 3 = T | nmm
BEAS | 1224 EEL
A &5 pem OF8l ) 0.4 ppm
LH Hi% 3 ppm 018 ) BaE
| CH & @ 0.2 poen GI8) L1 0.0 ppm
2 HER 0.3 pom 018 21 004 ppm |
1 [
| 2 mama s
) & CIDEL: () ppe DES Ti) EE R
Lt} CIES® : 0.01 pom 018 ) EE
| o) & HieizM © 52 gpen 018 L) B S
) WS 00 opm BB CO T
o] WEHU® : 0.2 pom 018 OH R
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Aol A

il

F 0.0555 ppm, 0.1003 ppm, 0.0555 ppm, 0.0035 ppmo.= YEFSLTE

o

o]

5

]

=

% 1000 mgS oL

o

-

Bl

oF
oA

o
oo
o
‘Z#.E
H

Ny

ol
ol

FA = A

Table 4.4-2. A]

w_mo
N
H

oV

ERER

i
b

ZO

0.0555 g

10.8 ug

0.0555 mg/kg

0.1003 ng

150 pg

0.1003 mg/kg

4

0.005 ng

2.1 g

0.005 mg/kg

o)
e

0.0035 ng

3.0 ug

0.0035 mg/kg

il
il

o
TH
i

CEE

A

e

o
il

—_

S

!
T

A
TH
o

)

ol

==

o)
D)

—_

Gop)
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osiel [ F & | W7% AdA 29 dekdR2120087] 62 (9YlE)
g4 [wgz
AEHE AT HrdHd 20L5-07=08
Aol | qdd HAHeEE | D2015070420
Fek#b S gFglel FA2Eg Hale o o HAbE E Woj=:n A %
AYYg it bt
U e Tt ) e
FHE i me/ke) 0, S kg o=
ot Cmg ) 0. 0555me /e ol
0] k) 0. 1003mg/ ke e
42 (me k) 0, [05me/ kg af i o)
BHC (e b g o kg
DUT (g ez wHE s8]
[ALdr into/ka) 422 a7
Dieldrintmsked oy 7l
Endr ind me/kg) waE a5}

20158 7 149

F37 64 F DT 4EL

(ARl E 5 44 54T

A4 brip: /e khsi re ke HEHY LEC 0 | IA2E-Tu0-

Fig. 44-1. AAFA%5 %2 AXAA
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Table 44-3. AF85F5= Tu5 &
sy R0 AdER Awm AR g g
TN % o = P
. 0.0555 1 1 108
ZH2  0.1003 1 1 10
1 g/¥
Fos 0.005 1 1 .
=8 0.0035 1 1 50

Low Density of Chang liver High Density of Chang liver

Fig. 4.4-2. Morphology of Chang Liver cell line

Chang Liver cell line2 human normal hepatic cell linel. = Al52] A¥ 54 H7lst
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(7} =% Wzt 2 AE AET

Alge 719 2= 2 Ay A7 E AxEe AFEFS MTT assay(Fig. 4.4-4)<F
WST-1 assay(Fig. 44-5)5 o]&3}o] =43t}
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Fig. 4.4-4. Chang Liver cell proliferation of (A) Ramulus mori extract at 2 min, (B) at 5

min, (C) at 10 min and (D) Green tea extract at 2 min, (E) at 5 min and (F) at 10 min

on treated various heating temperatures by MTT assay. Each column represents mean =
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SEM (n=4). NT; not treated of heating temperature.
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Fig. 4.4-5. Chang Liver cell proliferation of (A) Ramulus mori extract at 2 min, (B) at 5
min, (C) at 10 min and (D) Green tea extract at 2 min, (E) at 5 min and (F) at 10 min
on treated various heating temperatures by WST-1 assay. Each column represents mean

+ SEM (n=4). NT; not treated of heating temperature.
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Fig. 4.4-6. Chang Liver cell proliferation of (A) Ramulus mori extract, (B) Green tea
extract by MTT assay and (C) Ramulus mori extract, (D) Green tea extract by WST-1
assay on treated various heating times at 100C. Each column represents mean * SEM

(n=4). NT; not treated of heating temperature.
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Fig. 4.4-7. Chang Liver cell proliferation of (A) Ramulus mori extract at 2 min, (B) at 5

min and (C) Green tea extract at 2 min, (D) at 5 min on various pH conditions by MTT

assay. Each column represents mean + SEM (n=4). NT; not treated of pH condition.
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Fig. 4.4-8. Chang Liver cell proliferation of (A) Ramulus mori extract at 2 min, (B) at 5

min and (C) Green tea extract at 2 min, (D) at 5 min on various pH conditions by

4). NT; not treated of pH

WST-1 assay. Each column represents mean = SEM (n

condition.
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Table 4.4-4. Bacterial reverse mutation assay with ME

Number of colony/plate

Metabolic Dose . o .
L Base-pair substitution type Frameshift type
activation (ug/plate)
TA100 TA1535 WP2uvrA TA98 TA1537
0 156+12 14+1 18+1 18+1 11£1
15 158+7 14+1 12+1 16+1 8+2
50 158+1 15+0 19+4 22+1 10+0
S9 Mix (=) 150 171%5 14+0 10£1 21+1 10£5
500 1640 10£2 12+3 16+1 8+0
1500 153+3 12+5 16+4 23+2 13+4
5000 161+1 12+3 15+1 22+4 944
0 143%5 11£1 21+3 24+5 15+2
15 167+1 12+3 16+1 29+1 13+4
50 141+4 14+0 18+1 19+5 13+1
S9 Mix (+) 150 180+4 15£5 13+4 2714 13+4
500 181+0 15+3 16+1 33+3 15+2
1500 190+1 10£1 16+ 25+1 13£1
5000 18716 13£3 20+4 41+£5 162
Positive controls SA SA 4NQO 2-NF ICR-91
S9
Mix  Dose (ug/plate) 0.5 0.5 0.5 2.0 0.5
. ) Number of
Positive 360+£3 208+11 66+5 224+1 56+5
cology
control
s Positive controls 2-AA 2-AA 2-AA BlalP 2-AA
S9
Mix Dose (ug/plate) 0.5 0.5 2.0 1.0 1.0
(+) Number of
176440 136%25 114+5 170+1 60£8
cology

Value are expressed as mean=SD

2-AA, 2-aminocanthracene; BlalP, bernzolalpyrene; SA, sodium azide; 2-NF, 2-nitrofluorene;; 4NQO,

4-nitroquinoline N-oxide.
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(5) @3]Fo] 54 A9

AT R A EES #EEA FAtH(Table 4.4-5). T3, @3]lFo & 14U74A 9

Table 4.4-5. Body weight in the acute toxicity study

Group Body weight (g)

(n=10)

(mg/kg/day) 1 day 4 day 7 day 10 day 14 day

Male

Control 207.4£8.4 227.8+8.2 251.3£10.3 272.0+11.9 298.7+10.7
1250 206.9£6.8 227.0£8.0 249.249.3 267.4+10.1 289.9+11.8
2500 206.4£7.5 230.4£3.8 246.8+12.4 269.1+11.8 290.2+8.8
5000 206.7+7.0 227.6+75 248.3+12.4 268.4+14.9 291.8+15.6
Female

Control 162.4£4.8 174.2+4.1 180.8+£2.8 186.0£2.3 195.3£2.9
1250 162.3+4.5 174.2+6.0 184.4+9.0 189.1£13.8 199.1£10.5
2500 162.2+4.3 173.4+2.3 183.1£39 188.6+6.7 196.4+6.3
5000 161.8+3.8 171.1+4.5 180.94£5.5 188.9£4.3 200.9+4.0

Values are expressed as meanstSD (N=5/sex/group)

(6) 28 WHEFo] SAAH

ANEEd FAFAFEEY] 8L W AFoldl o 545 AMEY] 98] SD 4

ratE AR&Ste] Al@E4 500, 1,000 2 2,000 mg/kg &FoE FoodS st dxad

= B 5ol3 At #EHA FUuTH(Fig. 44-9). =3 AVFAE
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Table 4.4-6. Summary organ weight in the 28-day repeated oral toxicity study.

Group Organ weight
(n=10)
Kid Thym Spl Thyr Prost
(mg/ke/d  Brain  Liver '€ Heart ym  Spiee Lungs ,y %" Testis
ay) ys us n oid ate
Male
co LTTE 1043 231+ 1.05% 046 073+ 120& 062+ 0.61% 3.91%
Ontro 006 +0.71 0.5 006 006 008 011 005 012 0.6
0 1.80+ 1051 2.36+ 1.03+ 048+ 075+ 1.34+ 0.60+ 0.58+ 3.57+
007 +1.02 021 009 009 010 0.13 004 015 095
- 178+ 9.66+ 0.32+ 1.00+ 043+ 074+ 1.35+ 0.62+ 0.58+ 3.85+
006 0098 015 005 008 009 0.10 006 006 027
2000 1.81+ 10.14 231+ 0.98+ 047+ 071+ 1.29+ 0.62+ 0.55+ 3.99+
0.10 +0.85 009 007 008 .11 009 005 007 033
Group Organ weight
(n=10)
Kid Thym Spl Thyr Ut Ovari
(mg/ke/d Brain Liver rane Heart ym pree Lungs .yr eru van
ay) vs us n oid S um
Female
coo LGB 590% 143+ 0.74% 032+ 061+ 115k 041% 0.49% 011+
Ontro 006 070 09 006 007 009 0.18 006 014 0.02
0 1.64+ 5.10+ 1.38+ 0.75+ 0.29+ 057+ 1.09+ 041+ 0.39+ O0.11+
005 167 .08 006 005 007 012 003 005 001
- 1.64+ 5.60+ 142+ 071+ 0.30+ 056+ 1.08+ 0.39+ 0.46+ 0.11+
008 051 013 006 007 007 007 003 011 .04
2000 1.65+ 5.83+ 142+ 0.77+ 0.29+ 054+ 1.14+ 043+ 047+ O0.11+
008 060 010 002 005 008 0.12 004 009 .02

Values are expressed as means = SD (N=10/sex/group)
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Table 4.4-7. Summary of hematological findings of SD rats in the 28-day repeated oral

toxicity study.

Hematological Group

parameters Control 500 1000 2000
Male

RBC(10°/uL) 8.6+0.2 8.6£0.3 8.6+0.2 8.6+0.2
WBC(10°/uL) 7.4%+1.9 5.7+1.7 8.0£1.0 8.0+1.3
Hct(%) 51.0+1.2 51.1£1.0 50.7+£1.8 51.0£1.3
Hb(g/dL) 16.5%0.3 16.6%0.3 16.610.6 6.7£0.6
MCV(fL) 59.5£1.5 59.8+1.3 58.8+1.4 59.0£1.2
MCH(pg) 19.7£0.5 19.4%£0.5 19.2+0.5 19.3£0.6
MCHC(g/dL) 32.220.4 32.5£0.4 32.7£0.3 32.7£0.5
Platelet(10°%/uL) 938.6+146.8 945.1£172.9 927.8£178.0 962.9£145.4
S.Neutrophil(%) 14.7£3.5 14.5+4 .4 17.4x7.4 11.9£2.1
Lymphocyte(%) 79.9x£4.0 80.8+5.5 77.7£8.6 83.7+3.3
Monocyte(%) 0.67+0.22 0.62%£0.13 0.85+0.29 0.74£0.25
Eosinophil(%) 4.6+2.2 4.0+1.2 4.0+2.0 3.5%1.5
Basophil(%) 0.101£0.05 0.09+0.07 0.16%+0.05 0.12+0.04
Female

RBC(10°/uL) 8.0£0.3 7.920.4 8.2£0.3 8.210.5
WBC(10%/uL) 5.3+0.9 6.0£1.3 5.9%£0.7 6.3£1.3
Hct(%) 45.1£0.9 44.1£1.9 45.7£2.0 45.1+£2.5
Hb(g/dL) 15.5+£0.4 15.3+£0.4 15.8+0.6 14.7£2.0
MCV(fL) 56.1+1.4 55.6x1.2 56.0x1.7 54.9+2.4
MCH(pg) 19.3+0.7 19.4%0.8 19.4%£0.8 18.1£2.9
MCHC(g/dL) 34.4+0.8 34.8£1.0 34.6x1.1 32.8+4.6
Platelet(10%/uL) 1186'0;_'_150'7 1083.1£235.8% 1095'5?-176'88 893.9+144.8"
S.Neutrophil(%) 16.8+3.6 18.6%6.1 14.0+4.3 16.4+4.3
Lymphocyte(%) 79.5+£3.8 75.5+7.4 80.5+5.6 77.2£5.9
Monocyte(%) 1.0£+0.3 1.1£0.2 1.2£0.5 1.0£0.3
Eosinophil(%) 2.6+0.5 4.6+2.2 4.24+2.3 5.3+2.6
Basophil(%) 0.11+0.03 0.12£0.08 0.15%£0.07 0.13£0.05

Values are expressed as means = SD (N=10/sex/group) p < 006 as compared with control group.
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Table 44-8 Summary of blood biochemmical findings of male SD rats in the 28-day repeated oral toxicity

study.
Group

Biochemical parameters

Control 500 1000 2000
Albumin(g/dL) 4.310.1 4.34%0.2 4.38%+0.2 4.25%0.2
ALP(U/L) 138.8+19.3 140.0+21.7 128.90+9.4 130.1+10.5
AST(U/L) 116.1£8.5 121.2+11.8 119.5+21.3 100.317.0
ALT(U/L) 57.9£6.0 58.814.1 59.7+7.4 55.3£5.5
Glucose(mg/dL) 104.1+5.5 107.2+8.4 98.4%5.7 111.3+12.4
Total cholesterol (mg/dL) 103.9+11.2 109.5+10.7 114.6+13.9 98.2+15.3
Triglyceride(mg/dL) 79.8£13.8 89.0+38.6 70.8£18.9 73.3£17.5
Creatinine(mg/dL) 0.36%+0.04 0.40%£0.05 0.40£0.05 0.36%£0.04
BUN(mg/dL) 19.0+2.6 20.7£3.0 20.0£2.8 20.3£1.2
K(mmol/L) 6.6x0.27 7.1+0.2° 7.31£0.4° 7.4+0.3°
Cl(mmol/L) 98.4£0.8 97.8x1.1 98.56%+1.3 99.1£1.1
Ca(mg/dL) 10.8+0.1% 10.940.3% 11.1£0.3* 11.240.3°
P(mg/dL) 9.0+0.3* 10.0£0.5° 10.4£0.7° 10.340.4°
T.Protein(g/dL) 6.5+0.3 6.5+0.3 6.5+0.3 6.310.3
Globulin(g/dL) 2.1+0.1 2.1£0.2 2.1£0.2 2.0£0.2
A/G ratio 2.0£0.1 2.1£0.2 2.1£0.1 2.1+0.1

Values are expressed as means = SD (N=10/sex/group)

p < 006 as compared with control group.
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Table 44-9. Summary of blood biochemical findings of female SD rats in the 28-day repeated oral

toxicity study.
Group
Biochemical parameters
Control 500 1000 2000

Albumin(g/dL) 4.5+0.1 4.610.2 4.6x0.2 4.4+0.2
ALP(U/L) 91.5+9.6 99.8+12.6 97.1£17.2 92.1£12.0
AST(U/L) 119.7£13.5 109.7£20.0 115.4£14.5 103.0£11.1
ALT(U/L) 60.2£10.1 57.2%£7.5 54.7+11.4 54.7+£10.8
Glucose(mg/dL) 105.3+10.1 111.8+8.1 106.1+£9.2 116.1£9.5
Total cholesterol (mg/dL) 115.2£7.8 108.6£22.5 106.4£22.0 119.4£13.9
Triglyceride(mg/dL) 48.5+10.4 42.4+9.3 40.6£9.3 40.8+5.4
Creatinine(mg/dL) 0.41£0.04 0.42%0.03 0.43%£0.08 0.43£0.04
BUN(mg/dL) 18.9+2.8 19.7£2.1 20.9£5.5 21.4£4.2
K(mmol/L) 6.7£0.4 7.2%10.3 6.810.4 7.1+£0.4
Cl(mmol/L) 97.0£5.7 99.56%£1.0 99.5£1.8 99.6%£1.1
Ca(mg/dL) 10.9£0.1 10.9£0.2 10.9£0.2 10.9£0.2
P(mg/dL) 8.3+0.9 8.0£0.6 8.510.6 8.5+0.7
T.Protein(g/dL) 6.5+0.2 6.410.2 6.4+0.2 6.3+0.1
Globulin(g/dL) 1.9+0.2° 1.840.1° 1.940.1% 1.940.2%
A/G ratio 2.3£0.2° 2.6+0.2° 2.5+0.2% 2.4+0.3%

The values are expressed as means = SD (N=10/sex/group)

p < 006 as compared with control group.

™

Lo

o] 7]

HN

s

>,
o
L
i)

d

(1) Oxyresveratrol ¢ ¢tAA =3

NE

rO
o
o,
ot
o

(7}) Oxyresveratrol®] pHell W& ZHA] W3}

- 220 -



10C 2] WAslo Al oxyresveratrol® pHell W& Al WeE HES Ay pH 3.89 4AHd =

Astel A 379 HEE A] oxyresveratrol®] FHEES 95.9%E YENATE HbHo| pH 7.59
A= 239 BHFA] oxyresveratrol®] FE&o] oF 51.0%, 37Y¢ HEA] 428 % LERU o] ARA
Zz7 Bu Bekgd Aoz yehykti(Table 4.4-10). pH 869 <F ¢7tg] 7l E= 8Y
HEA] oxyresveratrol®] FFEEo] 5% H|RHS YEFY O] oxyresveratrol H.EA] pHZF vl $-

T8Y AR Y

Table 4.4-10. &*}3(23~28% )0 A] pHell W& 7 A] W3}

B

A7 7] 8 2349 37d

B
(N
fifo

T | AEE | | AEE | I | A= | T

sample (%) (%) (%) (%) (%) (%) (%) (%)

pH 3.8 0.49 100.0 0.46 93.88 0.45 91.84 0.45 91.84

pH 7.5 0.49 100.0 0.30 61.22 0.03 6.12 0.03 6.12

pH 8.6 0.32 100.0 0.00 0.00 0.00 0.00 0.00 0.00

(th) 40Coll A o] pHell w& A W3}

40C A3 Z7A3ol A oxyresveratrol®] pHoll W& AA] W3S HES A3 pH 3.89 4t
A ZAsk A 37Y BEF A oxyresveratrol®] FEES 89.8%ZE ERUATE wrH| pH
7504 = 8Y HEA] 6.1%, 23Y, 37 HEA] oxyresveratrol?] FHEE-o] oF 0%E YEY
of W =Rt kEEo] YA YEtH(Table 4.4-11). pH 869 ¢F &7lg] =78t A =

8Y F£A] oxyresveratrol?] FEEo] 0% " RFS YEFN O] oxyresveratrol X EA] pH b

o

.% o} 2= O]O—h:]_‘

olygl &% =973 g9l = T AR
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Table 4.4-11. 40Tl A 2] pHoll wt& g+ W3}

g

z7] 8 23Y 374
FF | REE | FF | IEE | FF | BEE | FF | BEE
sample (%) (%) (%) (%) (%) (%) (%) (%)
PH 3.8 0.49 |100.00 | 0.45 91.83 0.43 87.75 0.44 89.79
PH 7.5 0.49 | 100.00 | 0.03 6.12 0.00 0.00 0.00 0.00
PH 8.6 0.49 | 100.00 | 0.00 0.00 0.00 0.00 0.00 0.00

(2) Oxyresveratrol®] &wjZz7ol] W& ZHA W3}

(7h) ¥ZA0TC)oM el grfjzdel i A ¥a}

OxyresveratrolS o2 DMSO%S 9 7] &ujo] &afste] WA

=

E Ay 2 23 ode=3 DMSOC &alieto] 56 HEA R 98% °]/d ]

ol f7]&vfel BEA HAF Aoz vtk (Table 4.4-12).

Table 4.4-12. ¥7&10C)oA o] &zl m& A s}

A 27 gal 229 562
g [ =g | dF [ 2 | dF [ =2 | dF [ A=
sample (%) (%) (%) (%) (%) (%) (%) (%)
Ethanol 0.52 100.00 0.52 100.00 0.51 98.07 0.51 98.07
50%
0.51 100.00 0.51 100.00 0.50 98.03 0.50 98.03
Ethanol
DMSO 0.51 100.00 0.51 100.00 0.50 98.03 0.50 98.03
50%
0.50 100.00 0.49 98.00 0.48 96.00 0.48 96.00
DMSO
50%
13 BG 0.48 100.00 0.47 97.90 0.47 97.90 0.46 95.83

(3) 2ol A Srjzzd wE FA] s
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OxyresveratrolS &2 DMSO% 2 7] &ujo] fafste] A3 Z73toA HA &
stE A 2 A¥, des3 DMSOe| &3] 569 HEAE 98% o] EES
Bl o] {718l BEA = st A FASE Ao 2 YEETH(Table 4.4-13).

Table 44-13. g2, Svjz=zdstols Al s}

A Z7] 8 22 56
g | AEs | dF | Axs | FF | Ee | dF | vxe
sample @ | @ | @ | @ | @ | @ | @ | @®

Ethanol 0.52 |100.00| 0.51 98.07 0.51 98.07 0.51 98.07

50%
Ethanol

0.51 |100.00 | 0.51 | 100.00 | 0.51 | 100.00| 0.50 98.03

DMSO 0.51 |100.00 | 0.51 | 100.00 | 0.50 98.03 0.50 98.03

50%
’ 0.50 |100.00 | 0.50 | 100.00 | 0.50 | 100.00 | 0.48 96.00
DMSO
50%
13 BG 0.48 | 100.00 | 0.46 95.83 0.46 97.90 0.45 93.75

(4) 40ColA &7] grjstolA A H3}

Oxyresveratrols o 82 DMSOS9 §7] fulo] &318le] 40CoA AA Wss Ay 2

A}, olgk&¥ DMSOd &38ate] 56U HEAE 96% o]de FEES YEo] {714
vl BEACE 40T n2o A% ebgd o2 e TH(Table 4.4-14).
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Table 4.4-14. 40TolA &7] &ufjstel A ZA ¥s}
Ao Z7] d 224 564
s | JAES | S | FEE | Y | EE | T | FES
sample (%) (%) (%) (%) (%) (%) (%) (%)
Ethanol 0.52 100.0 0.51 98.07 0.50 96.15 0.50 96.15
50%
0.51 100.0 0.51 100.00 0.50 98.03 0.49 96.08
Ethanol
DMSO 0.51 100.0 0.51 100.00 0.50 98.03 0.50 98.03
50%
§ 0.50 100.0 0.50 100.00 0.48 96.00 0.48 96.00
DMSO
50%
0.48 100.0 0.45 93.75 0.45 93.75 0.44 91.67
1,3 BG
5) d5H 7t mE dHE A3
(7h) WAHA0T)o A2 FA] H3}
OxyresveratrolS ¥ Zsfoll A A5 H7bd wE FAA WeE 443 2 A3 HP-B-CD

st A= 569 HEAOE 97.6% o] 3ol AEES el 7HE A3 Ao m Yt &

St Liposome 3loll= 56¢ HEA] 936%E e vz <kyg

4.4-15).

3

84

Aoz el tH(Table

Table 4.4-15. WYH10T)dAA 57k & FA] W3}
B 27 8l 229 299 362 562

g | =g | S | WS | I | 5w | 39 | AEs | 99 | R | 99 | A
sample \ | ) | @) | @ | @ | @ | @ | @ | @ | @ | @ | @ | @
Silica 0.25 | 100.0 | 0.24 | 96.00 | 0.23 | 92.00 | 0.22 | 88.00 | 0.21 | 84.00 | 0.20 | 80.00
HP-

0.42 | 100.0 | 0.42 | 100.0 | 0.41 | 97.62 | 0.41 | 97.62 | 0.41 | 97.62 | 0.41 | 97.62
B-CD
Nano

0.30 | 100.0 | 0.30 | 100.0 | 0.30 | 100.0 | 0.26 | 86.67 | 0.26 | 86.67 | 0.25 | 83.33
capsule
Liposome | 0.63 | 100.0 | 0.60 | 95.24 | 0.62 | 100.0 | 0.60 | 95.23 | 0.59 | 93.65 | 0.59 | 93.65
Micro

2.42 | 100.0 | 2.42 | 100.0 | 2.41 | 99.59 | 2.24 | 92.56 | 2.20 | 90.90 | 2.13 | 88.01
capsule
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(W) 22323 ~28C)ell A1 2] A

OxyresveratrolS %

sholl A= 564

Liposome 3}ol+= 562

Oxyresveratrol 2 40T ol A
HEA N =

s

o6

=4

=
=

[}

AF &

HEA o =

]
=

38kl A
97.6%

48
o] o] %
HEA 66.1%S vERfo] &

1 3}

A9 B A3, HP-B-CD
?_]_-247-‘:5_]_- ‘] o= I%E]'»A——]%
U e TH(Table 4.4-16).

Table 4.4-16. 223323 ~28C)ol Aol Al W3}t
7 31e] %7 Y 22 29« 36Y 564
| ok | g | d | AES | T | g | O | S | I | 328 | g | AEE
m
sample @ | @ | @] @ | @@ ®]| @w|®w]|®w|®w]| w
Silica 0.25 | 100.0 | 0.20 | 80.00 | 0.17 | 70.83 | 0.16 | 64.00 | 0.15 | 60.00 | 0.10 | 40.00
HP-
0.42 | 100.0 | 0.41 | 97.62 | 0.41 97.62 | 0.41 97.62 | 0.41 | 97.62 | 0.41 | 97.62
B-CD
Nano
0.30 | 100.0 | 0.30 | 100.0 | 0.26 | 86.67 | 0.26 | 86.67 | 0.26 | 86.67 | 0.24 | 80.00
capsule
LipOSOl’ne 0.63 | 100.0 | 0.58 | 92.06 | 0.53 | 84.13 | 0.51 80.95 | 0.50 | 79.36 | 0.41 | 65.08
Micro
2.42 | 100.0 | 2.42 | 100.0 | 2.41 99.59 2.24 | 9256 | 2.09 | 86.50 | 1.96 | 81.00
capsule
(Th) 40Cell A e Al W3}

=

o
T

97.6%

A8 A7tel we FA waE
ool %

AEES vEhlel 71 ¢

g et A UEbs v (Table 4.4-17).
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Table 4.4-17. 40TColA el HAA W3}
A7 %7 8d 224 294 364 564
| FF | AEe | B | 2w | 9Y | 2Ee | 99 | 2es | 9Y | 2R | 9% | 2es
sample
P (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Silica 0.25 | 100.0 | 0.17 | 68.00 | 0.15 | 60.00 | 0.13 | 52.00 | 0.11 | 60.00 | 0.07 | 28.00
HP-
0.42 | 100.0 | 0.42 | 100.0 | 0.41 | 97.62 | 041 | 9762 | 0.41 | 97.62 | 0.41 | 97.62
B-CD
Nano
0.30 | 100.0 | 0.30 | 100.0 | 0.26 | 86.67 | 0.24 | 80.00 | 0.24 | 80.00 | 0.23 | 76.67
capsule
Liposome | 0.63 | 100.0 | 0.55 | 98.73 | 0.49 | 77.78 | 0.44 | 69.84 | 0.37 | 58.73 | 0.27 | 42.86
Micro
242 | 100.0 | 242 | 100.0 | 2.36 | 97.52 | 2.31 | 95.45 | 2.01 | 83.05 | 1.89 | 78.09
capsule
6) AFAz e AdHE 23
(71 WZA0T)olA el AA] H3}
Oxyresveratrol= W73 Z73slolA AFAZe w2 A ®HstE A4y 2 4
microcapsule A& A FA 564 HEAo 875% olAte] HEES Eo] 71 ¢k g
° 2 YEelytH(Table 4.4-18).
Table 4.4-18. YZ10TC)o A2 AA W3}t
SR %7 8y 229 299 364 562
F | s | 9P | AEE | 9 | aes | ¥ | 2es | 9P | 2Es | 99 | oes
sample\ | @) | @ | @ | @ | @ | @ | @ | @ | @ | @ | @ | @
Silica 0.025 | 100.0 | 0.023 | 92.00 | 0.018 | 72.00 | 0.013 | 52.00 | 0.012 | 48.00 | 0.006 | 24.00
HP-
0.040 | 100.0 | 0.038 | 95.00 | 0.035 | 87.50 | 0.029 | 72.50 | 0.024 | 60.00 | 0.024 | 60.00
B-CD
Nano
0.025 | 100.0 | 0.023 | 92.00 | 0.022 | 88.00 | 0.020 | 80.00 | 0.017 | 68.00 | 0.017 | 68.00
capsule
Liposo
0.12 | 100.0 | 0.10 | 83.33 | 0.05 | 41.67 | 0.04 | 33.33 | 0.04 | 33.33 | 0.03 | 25.00
me
Micro
0.24 | 100.0 | 0.23 | 95.83 | 0.23 | 95.83 | 0.22 | 92.92 | 0.22 | 91.60 | 0.21 | 87.50
capsule
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(L) 7= 2Fgel Ao A w3t
Oxyresveratrols A&  zpdstoll A AFAZ wE HAA ®gEsE Ay 2 Ay
microcapsule A& A ZA 564 HEA G 70.8%¢ FEES Urtdo] 7 ¢tAHI Aow

LhebskCH(Table 4.4-19).

Table 4.4-19. 7= ApgollA e FA ¥s}

7 1ol %7 8¢ 224 294 364 56

e e I - G s £ [ o G e £ o I o e ol T - el B s
sample | ) | @ | @ | @ | @ | @ | @ | @ | @» | @ | @ | @
Silica 0.025 | 100.0 | 0.010 | 40.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HP-

0.040 | 100.0 | 0.031 | 77.50 | 0.018 | 45.00 | 0.010 | 25.00 | 0.006 | 15.00 | 0.003 | 7.50
B-CD
Nano

0.025 | 100.0 | 0.021 | 84.00 | 0.017 | 68.00 | 0.013 | 52.00 | 0.010 | 40.00 | 0.009 | 36.00
capsule
Liposo

0.12 100.0 | 0.05 | 41.67 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
me
Micro

0.24 100.0 | 0.23 | 95.83 | 0.20 | 83.33 | 0.21 82.66 | 0.18 | 75.00 | 0.17 | 70.80
capsule

(Ch) 40Tl e AA w3}

il
ox
>,
23
b
Ll
i
=)
re
it
i)

OxyresveratrolS 40ColA A& A Fo u} ¥} microcapsule A ¥
A ZFA 569 HEA 6258%2] HEES UERUO] 7E ks Ao YEN T (Table

4.4-20).
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Table 4.4-20. 40TCo| A2 Al H3}
71 31} Q] _
a2 8! 929 292 362 56
a% | wes | w9 | oes | ww | oes | 9w | ves | 9w | wes | 9 | ves
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
sample
Silica 0.025 | 100.0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
HP-
0.040 | 100.0 | 0.017 | 42.50 | 0.002 | 5.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
B-CD
Nano
0.025 | 100.0 | 0.016 | 64.00 | 0.006 | 24.00 | 0.004 | 16.00 | 0.002 | 8.00 | 0.00 | 0.00
capsule
Liposom
0.12 | 100.0 | 0.007 | 5.83 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
e
Micro
0.24 100.0 | 0.23 | 95.83 | 0.17 | 70.83 | 0.17 | 70.83 | 0.16 | 66.70 | 0.15 | 62.50
capsule
(7) Oxyresveratrol®] SFAA A3 A=
(7} Oxyresveratrol<= 574 2 &z gl A= <Ay, Al A ¢E 3o
pHxE S a1gste] o dejz o] #Alx7F D sttt
(1) Ewjx7 94 += Ethanol, DMSO, 1,3 BG2] oJ®H “Jejol = 90%°] S
A5t kA ket
(th) d5H7Te| & FAAWstE A3 Ay YA G A= BF AR S
™ P = A= HP-B-CD> Microcapsule >Nano
capsule>Liposome>Silica =°]%132 HP-B-CD oA 259 ks Hbx
gow 7174 o)A o]t
(2h) AFA x| W AAWH3E AHE A3 Microcapsules #|¢]3tils BE

AFAZzANY  EekAE A Microcapsule  >Nano  capsule> HP-B
To 2 kAol FA HErR T Capsule BHol AlE

-CD>Liposome>Silica 3
< oW Nanocapsule.tF= Microcapsule ¥ o] B < A et

oAM= 7H

st
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X

%05

el AREE

N o o
- B
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G

T MR o

oA o%
N

o

M_w.o o %’
1:O OF crl
N~

U(Tm ﬂoﬁ
T X

—

}

H 4 3 ppm ©]

o
: 0.1ppm ©]

0.3 ppm ©]
0.1ppm ©]

tjtlE: 0.1ppm ©]
g:

9 fd=2: 0.1lppm ©]
H] of] o] X] A

A #: oxyresveratrol: 1.9272.88 mg/g (2.4 mg/g2 807120%)

5 ppm ©]
"
=

_]"—___L_]_
=
F&: 0.2 ppm ©]
Z
o

=

[¢

Al

1}
=P
7}

Oxyresveratrol

8)
10)
13)

22!

‘.mo

o

H,

224 1000 mg
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Vg WA

L BAFAFEEY B4 2 2AgS Hyriss] 98
Toxline, Pubmed, KISS 52| do]guolx % Hyx-138
3 (Natural medicine comprehensive database, Agency
for healthcare research and quality, WHO
monographs §)& 439t 1 AHE FAFAHAFEE
of HFe wE 28 #d Hiue v

" ATolAq w 194] o4 764 mwre] A9l GUE o

AAA AT | BOE FNFAFZEL 871 AAT AALEAH el A
Fold ol gurg L A BA g wHHA 29
ERNEARE N54UE A= de 24T + Ux
AAA SlaE BEAW AFE Fa dZse Aol

=4 A T8 o] H AL A G (X 5, 45 WFR e A9 (X 7).

e A FASAAHEE T BAEAvelAde Fastgon,
O A% YAFAFEE WA WE 54 % page
#2314 eoeh

71ek A -

HAA FOg

ofr

o

N7 7%

dF ZY2HE A B2 F F US.

(

N AARAT

1000 mg

<A HLE>

3T3-L1 A% /

DPPH assay . 878 + 0.6 oA IC 50& 7}A
ABTS assay 1.00 £ 0.06 oA IC 50& 7}A
FRAP assay 71.95 = 0.06 & 7} %

A ETo L AEE Wel Ao MR FYHAL F7
foig
=

Al T A g ORAC assay 28240 + 20.04 & 714
~GAAAFFEH| =
phenolred/HRPO assay 22.21 + 0.47 oA IC 50 714
Taurine assay 4.35 = 0.13 °lA] IC 50 7}3
A=A 4428 B
B-Carotene/linoleic acid assay 4.89 + 0.39 °l|4 IC 50
& 7H
AAY FAE B
<AHLE>
C57BL/6] mice (aA|HIAolg2 uXEF F%) / 0.1%,
0.25% / 125
A, AGAY, gAY Ag ol
L ol 4l ol 7t -z A ‘Pf% (p<0.05)

OGTT / 9d+&d H¥9%
(p<0.05)

Hemoglobin A1C / &
e (p<0.05)

el A Al el el Ak wEE (p<0.05)

B
ke
oft
ol
o
Ho
lo,
1
o
fu
©
X
o
[N
i
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dutz aA Ba 7]

How dF FHzH=E A
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T

A7)
$} 7]
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o

2

17} @

o

(2) = e 2] 1A,
(7 =

1l

Al A12014-117

[ 2-3]

s 3.

1

2 AE 7}

)

- AEd A g dolgH o] 2o =M Morus alba L.o] o] &7 (AFA])

THAI (AN B g A (G a]) 7F AR 7Ee g (

2= 0
= = —

°

o

Ho

Al A2014-117

23!

5715 o]

=
o

A FA A A U 7EA] (F2 8L, Mori Ramulus) 7}

W} (Morus alba Linne)

e} g

213, Mori Ramulus

e

d o] =

S
l

bep

o
pal

o

A

1
-

A=A HKHP), )
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AR A= d2RE T, S5 Al ALEEo S
("gasodnz, |, 'Idxd8A4xd, ) [HF 2-6 2-7 ]
< #), Ol &RCF/INME), AE <5 (kRE), B (i
filh), el dd GERIBIED), 24 GRR), ol dd(FIBED, A4 G, AT (R, <4
(HEY, =5 ZEK), sB-Caktn), 5= Cnis)

< WA S (R IA), AP T (B AD), +F 0K, $550s
(R0
FAM ALEAEM) S FFHR) B B2t AR&gth FAA R

& AAAEER S FFGEE S Aol FeA 5 R 22 Fob &

A= iﬂ B AREE | 7AW E ddHHF 71978
o
_ B B /\]—Oﬂi%% =2
A2014-15 | 9000 | Lo | g a5
= 5 . oAl = ]
= cin 6 g/
() =9
<A =>

Morus alba. LC#U), Mori Ramulus(Z#]), 2 /<1 oxyresveratrol®] FDA
o 93] ‘Everything Added to Food in the United States (EAFUS) 7 M-S =3

o3t A3t A7k Qe Aoz ol Huh

EAFUS

FDA7}F GRASZ 13 AFd8 &2 AFH7es 5499 54 459 s n
g} B&F3 F 300049#9 EZA database®#4, FDA Center for Food Safety
and Applied Nutrition (CFSAN)o|A <31 AE=H71E H7} (Priority—based
Assessment of Food Additives, PAFA) Z21319] d3to g 35S H5AAY
o] 4 AL ZASe] FE W oHA AR ulgl 6714 (ASP, EAF, NEW, NIL,
NUL, BAN)& #§3kal gl

CODEX
CODEX TF&elA Morus alba. L(EUY+H), Mori Ramulus(“3#]), 2 FA4&<
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oxyresveratrol®] #HMS Fa gl Ay 257t §gle Aoz gl HIAn
(th) =u]-9] AL-&-d%
<= >
o FUolH FAFEFES o] &3 AF2 oy, dedx d AAE dAvsia
o, AF ol e
HEALZ HNEY X Z= A AdAY | HA | FAA | Y A | F & | 7IE
T2 e | st g | &
R ANECIEEEL RN - - 7|t |-
n— '—lf 77t Y38 | B3 s}at
X —_
) NS
ey AX (& | Kt - - - -
e Lt 2 7t
X))
B
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<7 9>
o NAFAFZES ToA BAFEFES ol &3 AlF2 gloy, 2
FOEAMN FE FTolA FAujE I lom, AFLS ofeet Z
ME A HEY K Z A UM | HA|FAAM | H F |5 S| 7IE
T2 e | g 2L 2t
= |Beijing - - - -
Tianjin
Shanghai
:;“::i-iill: g.xl(gc,)ti Xi'an - - - -
. « | L} & 7} | Hao-Xuan
r;@ )
:' i!!r:-gf“?-i
(3) Az 2 1o #3 A8
(7} 9A=
o HUA=F: A (Mori Ramulus)
o H9: Wyt il(Morus alba Linne) ©] #7FA] (moraceae)
o 576¥€o WUl ofdl VA E A FHste] ALE-3
QA U AT A )
(W) Axsd T A He 98
o 95% FAAES
(th 7Ms
e Mori RamulusE 80% T4 & ol&&=2 12 &3 & o33, 553

Az
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(2h) AXTAHAE

AFAHEE F

#ZF (mg/g)

0y

o
ol

A ZEA P

>
o
i)
N
N
s
BN
Y

b

Az" A
A= ~ 03
(Mori Ramulus)

80% A& e UF =%
o TR 83~87°C,
(A= 89 4x 7

filter

} 600 ~760mm
= Hg , (50
Tolst F4)

!
!
l
2) o3} 5 m housing
!
&

-30C 24A]%F
4) FAAZE 3%0"7%01]/\1?‘ 939
ABAIZF A%
l
5) A1 9=
(vh) Al Al ze A
o 1A F=
80% Fxolete&S AAE T div] 8w 1 FEF
Z%z27: 85T, 447
o o3
FZ 9L 5 /m housing filteroll o] ¥}3}.
- TF

bol w34,

off

600~760 mmHge] & o2 7+t

-30C A2WEaLel A 24X &2 F 30T 4841%F A=
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Mori Ramulus F& &
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4) 9729
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X0
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() 71

Oxyresveratrol

M

jruze]

il

Oxyresveratrol

fro!

0

-

OH

HO

OH

Structural formula :

OH

4-[(E)-2-(3,5-dihydroxyphenyl)ethenyl]lbenzene

-1,3-diol
29700-22-9

Chemical name :

CAS number :

C14H1204

Molecular formular :

244.24 g/mol

Molar weight :
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(71 71

Q1 oxyresveratrol®] & 45 1.92~2.88 mg/gl
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i

-
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l

A

<A ZEA>

o

24 + 048 mg/g

S

A= 370 Lotell A oxyresveratrol2]

g

/‘\Jz
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Fel 1.92 ~ 2.88 mg/g
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1.1 &4
HPLC 107 JASCO 2000 series,
PU-2089 puls quaternary gradient pump
AS-2051 puls intelligent sampler
UV-2070 plus intelligent UV/VIS detector
CO-2060 plus intelligent column thermostat
Jasco LC-net II/ ADC

Analytical Column <Eld|22 g ststa g7t Aol S 4 = o9 55
s Ay
(5um, 4.6 x 250 mm)
2. = B dubrjet
21 =4

2.1.1. oxyresveratrol %% Fluka, 14668, LOT# BCBF5526V, 99.1%
2.2 4ukA|of

@D Water: Samchun, HPLCH

@ Ethanol: Fisher brand, HPLCwH

@ acetonitrile: Samchun, HPLCH

@ 85% phosphoric acid:  Samchun, EP+&

® AAH 2Ll 13 849 Water 20 mL + Ethanol 80 mL

221 84 10 mM 14F8<) 35 mL + acetonitrile 65 mL

3. AlE 33
31 £F8& A=
EoE 10 mgs AUsA 2ol 100 mL &% FefxAe] Ho] 14 s S
7eke] el o] o 5 mLE 100 mL §@EeaLo] Hol 24 AR
of %9log TEAow wrl.

32 A& A=

o] °F 100 mge ALEA 2o} 100 mL
3ho] =olt} o] o 10 mLE 100 mL &

- 239 -




S90S AAoE @t
Ao W EE 20 ul WS T o] 2A0R AAARE LYz

¥ 1. n&dqagnEadg= 24
Instrument HPLC system
Detector uv detector (325 nm)
Column SEHH A A Estst A g7 do] S E e 5
um, 4.6 x 250 mm) E== o|¢ =53 Ay
Injection 20 ul
Vol.
Temperature 30 C
Mobile Phase A: opAEYEZ
B: 10 mM A4
Run Time 40 min
% 2 ol A
A ZHE ols4 A 0|4t B
0 10 a0
10 25 75
30 50 50
40 10 a0
4.2 Ak
A Y AHTFEZ O] k(%) =
ZAY A S| SAIYAHZEES HA HFEWO| s oxmo| A
- EECTEE X Tyeerse ¢ REBS 2RO

o SluF Bl Eo]Al (specificity), #1414 (linearity), A &4 (accuracy), A HA

(precision), B¢ (range) 59 I&5& HES A= o3 25 [HF 5-2]
= o 714 A 3%
£ o] A HPLC 4] A] o AEAIZ
(Specificity) AZ& A 7HRetention time)™}  : °F 20~21%-o peak
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o A
Amax 2= RS o Amax: ¢F 325 nm
- 57 =2 3RkE 0 °F 1.44~504 ug/mLolA]
ETEY 2144 =9l R*=1.000
244
(I),inearit
y fEp— ot o 1.44~5.04 ug/mL
A& ZL;*;O S (A3 &g te 60~210
A4 el ug/mbL)el A R*=1.000
o F7I3 EFEN T
(Accuracy) Ae- " v 98.45%
o %RSD: 0.192, 0.014, 0.014
%
o EMAY
% A e wbE A E A ol 7h - X192, 240, 2.88
Prosision) A\ 71%F, A @A A ug/L,
recision % 7} - SD 90, 85, 8.7
- 9%RSD: 0.19, 0.15, 0.13%
R ) ]
gjﬂge) ;’ﬁg A, MDA 0 144~504 ug/mL

- 241 -

+

A HKHP) (2 oFA] LA Al



bol 2

S

Bl

2014-26%)9] [

!

rvael

ol

Wr
4

R

¢
il

)

o
TR

4

.
bz

Hl A& 150 pg/Y vk 7}
[e)

o

=

2 0.2 ppm ©]

PN
ST

oF =

o

2.1 pg/Q wyro g Fa|w ook
[e}

2 10.8 ng/Y wut,
0.5 ppm ©]

o

T

o

T

=]

H

P
T
=

==

o7t

°©

o

159 9A4HA % (1000 mg)

J

8

3.0 ng/¥ "k

weba 2l

H| 4~ 3 ppm ©]
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=
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=

;OD
o
o
el
;OU
ToR
&

N

ol

0

Wl

eyl
)
X
il
o
w_mo
!
i

Nfo

o)
s
o
%O

—_—

<

(th A=
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<=9 (Aldrin)

ST < R 4d|

1)

A=A 7 (Endosulfan)
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ogax T

pei it = A

= Ad71s A% 7164

(o,

D 71Fza o] A FA-, (B kA 1A A
2014-26%)°] Al4x A7 2 A7 AHF 7158 459 G HUkE g gAAA
S, o oot 't o BRE.

o D AATIEAFE Az AHEE F fle Y452 FAEY A=717 [ No |
e Q@ AdAAFl v FHE, 27, VA= T 9x AARJI?” [ No |
o O AHAAE] A= FAE, 27, MAE & A v 7hEd AJATRY
[ Yes |
o B EYA] FE EE BolY FAHS o8 g FEEJAV” [ Yes |
o Q@ < FAgo] Jd=TF?” [ No |
o @ AHFFo] dAAAZFRTY IR =TT [Yes ]
upebA] Toh, gl afdste “AHITAAERT, ‘AT 7leAE e HAaEL dig kA
ARAR, A BAAET, “AGHIL, AR f84, ANASAY ARE AFSL,
ATYR B ESHAIARE SR AR,
(9) Sk Aol #3 2=
7h AATA AR (A 2% #=x)
o E YaE AETH HE AEFAARdolE o]z TAFE o o]E &
& FEW AT FEEL HFOR 47T 4 UL
o UAIER] A= Uitk FAE AL, dfdekd @) ghekel x| o] 9l
o AAER] A= AdZHEH so)rRe] Aubdoel AREE o] k&
(b 7154% 2 Basde) gl ($44, 54 5) DB A4 4n
<FA 9] kA DB A A 7>
o 20164 11€¥ 10¢ dAZA AAs Adat= o 19 25
Pubmed 4 0
FDA poisonous plant DB 16 0

AHRQ (Agency for Healthcare

morus alba
Research and  Quality)

AHPA's Botanical Safety
Handbook

(AmericanHerbalProductsAssocia
tion)

morus alba
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Expanded Commission E online morus alba - -

IOM Dietary Reference Intakes morus alba - -
Natural Medicine Comprehensive morus alba and - B
Database safety
WHO monographs morus alba 3 -
EFSA(European Food Safety morus alba 3 B
Authority)
GRAS(Generally recognized as morus alba - B
safe)
Health Canada morus alba 11 -
TGA(Therapeutic Goods morus alba 2 _
Administration)
Toxline(Toxnet) 6 -
Ferof
|2
o 54
KISS (Koreanstudies 134
Information( Service  System) morus alba and =7 ) 1 6%.
2005
pp.217
-225
RISS morus alba and 54 | 39 1 7-5
NDSL morus alba and 54 | 41 1 7-1
DBPia morus alba and 4] 9 7-4
o NAFAFEESY 54 L H2AE8S HUel7] 8] Toxline, Pubmed, KISS 5 2]
dolg o]~ W BT (Natural medicine comprehensive database, Agency

for healthcare research and quality, WHO monographs 5)& #43dtt. 1 4

g obele] ol AN TGO, FAFHFEE] HAo] B2 PAE Bl wa

FU

o TEREE GAdEEFEEY FF, FHEH0] BFHA FUE

<Oxyresveratrol®] ¢tAA DB A2 ZA}>

¢ 2016W 11¥ 10 EA7bA AN A= v #5925

Pubmed Oxyresveratrol and 5 j B
safety
FDA poisonous plant DB Oxyresveratrol 1 _ _

AHRQ (Agency for Healthcare -
Research and  Quality)

AHPA's Botanical Safety
Handbook

(AmericanHerbalProductsAssocia
tion)
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Expanded Commission E online 1 - -

IOM Dietary Reference Intakes - - -

Natural Medicine Comprehensive -
Database

WHO monographs - - -

EFSA(European Food Safety -
Authority)

GRAS(Generally recognized as -
safe)

Health Canada - - -

TGA(Therapeutic Goods -

Administration)
Toxline(Toxnet) Oxyresveratrol and - B -
safety
KISS (Koreanstudies Oxyresveratrol 12 -
. ‘ 1 7-2
Information Service System)
RISS Oxyresveratrol and 1 3
1 7-3
safe
NDSL Oxyresveratrol 182 -
DBPia Oxyresveratrol 11 -
o Alelm A dAse 2% 27
e Natural Medicine Comprehensive Database®] oxyresveratrolol] thsh H-#8 H 31

= %=

(th 42 % Bt Aw
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=08 2002 23 - 2 TG,
9- (4 ) : HDL-cholesterol, triglyceride
1 64-72 - ¥ F  fatty  acid
synthetase, acetyl CoA
carboxylase &4
A AT E in |[I C R|AT|4A F== ZH  AZAE
2| A 2o g, vivo | mice (oxyreveratrol) A& oA}
=] [e) 3z -
S|ElaEge (65) -84 TC, TG, free  fatty
5 - % /SjAL 1:: acid, HDL-CHO
s 24 TG, TC
A | o g In |SD rat 7| -g8% TC, TG, LDL-C,
I T vivo | (52) HDL-C, VLDL-C,
- S
419 | z49 ~AST, ALT
=] =
T | AP =1
3 |1 %
d
5
() #8714
1. CYP7A1(cholesterol 7a-hydroxylase)®] H=o]&% wd
2. LCAT(Lecithin cholesterol acyltransferase)®] W3S £33 = ZY2dHE=S
NAAZA = A+
m Y d5e FU2HEY Udd =24 g &3 A =& NAAF
Aol A9 Aoz A4 AHEZe 58 2dste YA =9 AW 34 5
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A =Ql CYPTAL B W e Ze2HSS B35

, LCATo| gt 43

ester2 WHIA A dF ZY2"H =L HAA 7 (Fig. 4.4-10).
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oA g% LDL U AHE F50] §9
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ol Aol 7t

15 A
(A3 g, p < 0.05).
2 AT A9E AR B AP dHFES 1000 mg/d= A
Morus alba L (n=29) “ Placebo (n=29)
Variable | Baseline 9-week Differenc Baseline 9-week Differenc
a F/U e a F/U e
+20. A Eo0. (0E2s. NESI OE00.  —0./9%2Y.
TC (mg/dL) 229.0 26 2337 38 276 28.1 %91 31 2133 36 2655 7929
173.0+11 161.2+13 -11.79+¢7 187.9+13 149.3£11 -38.5+13
TG (mg/dL) 79 159 651 80 723 334
HDUL - C 54.6+12.1 -0.38+6.6 56.6+x12.2
(mg/dL) 55.0+14.5 - 4 57.7+15.8 N 1.1£9.0
L DL - C 139.6+29. 144.7£39. 5.10+23.9 123.0+£30. 124.4+30. 1.41£28.7
(mg/dL) 7 0 = 5 3 7 4
IL-6 (pg/ml) %&.83i47. 2.12i36.7 ;13.71143. 3814834 1974095 ;2.54i8.2
(pg/ml) 9 7 7
PT (sec) }O.71i0.5 }O.56i0.4 50.14i0.6 Z110.557:0.5 é%)0.62i0.4 0.07+0.44
APTT (sec) g8.73i3.6 %9.19i3.7 0.46+3.12 (237.68i3.6 38.74i3.7 1.0742.46
* p<0.05 compared with baseline. # p<0.05 compared with the placebo group.

- 1A 1A B A AAHSAEE AFE B A% 8T F AN F BelsHE
MEFS Bate] A@AEC] YRAF st $ARA YFFuA sgovt, BAHC
2 ROl X Aol AHA 2kt
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Tel : 070-4367-4098 Fax : 031-352-8176
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CIYE2: 0.01 ppm 0|5} EYE
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L= :0.01 ppm 0|5t 245
A= - 02ppm 0|3} EH=
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= FHHg S g2 FAAR] VS sk doE ASsed 2 dAT7dEss 2
&

= 2 AT HeE 71 Aue V1A AE 48 3 e EeA =dE e "
Aigtety] fls 71 ol 1

» FEAER oxyresveratrols -3 HAVISAH dm g4 AT &&3le] AR 7T

4 A ol 7)o

- AT} SEE WE L AN F2 Tl BEF

0|I

A ed dFugolM sEet sfeldefi=dE

1.

[kl

I ~9] Bordeaux Segalen We¥ Ei19 Lome e ATFEHL g2 FE3
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