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<SUMMARY>

| EETE | D-02

Purpose&

Contents

Ramulus mori has traditionally been used as herbal medicine because of
its pharmacological activities such as anti—diabetic, anti—hyperlipidemia,
anti-inflammation, anti—stress and cognitive enhancing. Famulus mori
contain large amounts of stilbenoids, including oxyresveratrol and
mulberroside A. In this study, ethanol extract of Famulus mori was
prepared and evaluated various congnitive relative effects such as
antioxidant activity, anti-demensia, anti—inflammation, cognitive—enhancing.
The purpose of this study is to develop the health functional food derived

from natural products for cognitive-enhancing.

Results

m  Cultivars, cultivation area, and sampling season of Famulus mori were

determined.

m  Effects of postharvest time, temperature and microorganisms for

oxyresveratrol accumulation were investigated.

m  Optimization of the manufacturing process of the extract and mass

production process were established.

m Ethanol extract of Ramu/us mori was evaluated congnitive relative effects.
- antioxidant activity, lifespan, anti-inflammation activity, antidemensia.

m Confirmation of safety and stability of clinical trial sample.

= Complete an intervention study to evaluate efficacy on congnitive

enhancing of ethanol extract of Famulus mori.

Expected

Contribution

m  Contribution to develop high value-added food sources by using
domestic mulberry branches with a low-value utilization.

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

m Contribution to the training of professional researchers involved in the
research by improving their practical skills and research ability.

m  Contribution to the enhancement of corporate value of companies
participated in the research by production of health products containing
effective component of FRamulus morl.

m Utilization of the results obtained from this study to publish research

papers and to acquire intellectual property rights

Keywords

) .. . . Cognitive-
Ramulus mori|Oxyresveratrol |Antioxidant| Antiinflammation

enhancing
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2 oigkeRd Al Aekd Buk ofyeEl AEEd i 1o "AFEd AHEE ¢ e 9E'RE T
A AEAFolth, AR = oxyresveratrol, mulberroside A, resveratrol 52 ~EHMAYE &E2
3} rutin, quercetin 59| flavonoid 59 & =% AES U qFsta iz 53] ULt
FA= oxyresveratrol 3ol =& Fo= HeA 17 717*—.’%2E Mk 7hsAd - =k

Oxyresveratrol 7} resveratrol< g+ (antitumor), ghfo] 2 2 (antiviral), ARG
(neuroprotective), &FsH(antioxidation), &% %(antunﬂamatlon), 33z (antidiabetic), F2E
Z~(anti-stress), P E ¥ Fo| tpeFg oFg4 &

& AHgste] olE E29E ASeke A 2 9]«]7} %E}.

Oxyresveratrol< resveratrol2 58 4 o] 7}ashx| vk A 4o

sk Zlol Aol Fdg Wyoltt. 53] )

= oA A I3
2% 7FA7} oxyresveratrol &#o] ¥ AL s o Hok MR (twig) RUbE oF
b A 7FA (stem)oll tFEFe] oxyresveratrolS et RS H¢lEkST).

A 2 AolA s Uil By VS FHOoR FESEY] oxyresveratrols tHEF
ek A FAAFE EES AT F olE o&ste] AANA, kst FA, FAS, W
A5 9 v Aol tigk #EAQ aHE AT Bk oyt A A& AFES T3t
o 1A 75 /A NEJQARE AAAFoRE JiEet izt dr
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FEWHS D-05

A1d A&
1. Y45 (Morus)
BUF= 92 SRy ofd oA FE dRkgte] EuizbA Y W W99k sl A

|
4000 m7HA] S ko] A Bttt BUF = Moraceae® Moruss 2.2 309 Fo] <

A Qo o= WA (Morus alba), 2V3 (M. bombycis), =3 (M. lhou)2] 3F°] F+=2 A

e ol Ql=dl o] Foll WAdo] 7 wWeol AuiEtH(Table 1). W% 3-4 m7bA] w=A A
Fol= 5SS 7FR UHF 2 white mulberry, common mulberry, silkworm mulberry, M.
albas o2 T A F3de] mEW WAgS Bel o, AR, din Fo F97 A&
b shAI R A w4 B ) ennt A go] Jheetth By S5 o RE i,
FuAdZF Futole ) I, FAkst T g Sl k. BUFY F8 ofg AR

oz Qo= FE(rutin¥®  1-"S-A] A g vpo] Al (1-deoxynojirimycin)©]  EA3L  a
—glucosidase inhibitor® 2#}83te] d9&FS A st 297 Qo] Gar A s5A=Z ALE 7}
stttk Egh, Eefubi=(flavanone)o] EASte] F4tkst 2 IAmAE BHUE vk A=
el ey A4S 49 Aew ¥ M, ME, dME A8 5o Zsol vk HT
AT HaoA gy FEE Y] "HEAlo]|= A, of~E gt A (astragalin), I Ao]= 5
Hojd o§ ®Bg 9 v garh ek 3 A2 M|l (quercetin) o] EAE] AEXE &
A AR Q3 A3t ~EY AR HE BRIt Qtjols HEFY C(ascorbic acid), B-7t=%
(B-carotene), &Z= o] =(alkaloid), 7}=H|x=°]=(carotenoid), Z2}H. o] =(flavonoid), FtAA}
olobd (anthocyanin)s o] =xjste] 34bs}, s, ¢k, AdEd Aol a3yt delx Uk
AA e SAYZHBES duRalol= A HAWFEES FAolere So thg Exjste] &
Absh 4, I3k 59 v dyA Aok =g BUFo AbE S SAHRHGEESS A
oA 7Hd wol 3hrstal e Ao® deA dvt AMye SAY=HGESZEY wE A
A HuZAlolE AE ¢ Bol st v AR dEA i, erjef Blel= KA

zHlgtEE e o] 719 fle Alw deA Utk

=
=

2. AR (Ramulus Mori)

WAL M. alba 1.9 R/ 05715 eme] ABE 2 wel ofAlw vk e 3449
A RS 2k vSBelth wusta 47 F AolA @hm A Wel Wri v gk B
Zo) wEw YA FF AU, 27 242 AASD $4& 287 £ue Q@
ek mR Qle] e S, R, wd, B shiSgel ALgsam AA G, AW
a, 4 A% &5 oA 5ol A8l Ak AT AH 3223 pAH Avol B2y, 4X F

_6_



SEoe 2gileols EdE0] AYE st vk 1 T SAU=HZEE, HH EALO
S A dzHPES, SActte 5o v EAse] gojd WY ny L vy gt we
A, SAzNdESS Wehd Aol F2@ 8 a BRAYelAE oAsiel Ay
ol Wepdo®m g MA 2 T& MAHetE &3 w3 gYd Aow BiuE vkl
Ed 2gilnolE BAES AU AL AAL & Ax Be FNE 48 A
Aol GAANMALE YAoR g HEE9 oW AR 7|gE
Table 1. Classification of Morus alba L.
Kingdom Plantae
Subkingdom Tracheobonta
Superdivision Spermatophyta
Division Magnoliophyta
Class Magnoliopsida
Subclass Hamamelidiae
Order Urticales
Family Moraceae
Genus Morus L.
Species Morus alba 1.

*Source : UCDA, NRCS. 2008. The plants database(http://plants.usda.gow, 23 June 2008)

3. 2" Hl % o] =(Stilbenoid)

sl(stilbene) BAE T Y WEE g2 o] FAFOR AA® BAL EA(rans)
-Gl EAR A A(cis)-2EH AR vdth AlA-2dgulE FRAoRE T e ks
g AgE Walste gt o] Eda-aEdRg Bl AAdANE FE EdA-2
gule] FeE Aot 2gal o] FAVIE 2t 28 FREAE A2l o] =(stilbe
noid) gt et Mol =x Uo] Aol ABAE = 23 tiAEE R o] Eol Al (phyt
oalexin) .2 &3t} & G Agulzo|E 2= g AW 2 E 2 (resveratrol), <A @ 2 H) 2}

E Z(oxyresveratrol), 3] A o}El= (piceatannol), 23 €A (rhapontinge—nin) ¥} o] &<¢] wll &4
ol I Al o] =(piceid), & ®] ZAFo] =(mulberroside A), o}~ E €] % (astringin), 2 E] 4l (rhapont
icin) 5°] Atk 53], FL SA MG EEL “French paradox” &2 = <zl & 2~wgt
EE Br} oF 1528 =& Ak (2), @2 AEZ5443) AEZ FHAHMA) o2 A=E

>0
=
ABNSAE Az e A3y Al )

y 3L -

o
o

4. S A g ZH 2 E E(Oxyresveratrol)

SAHENFEES BUFy A& F stUCl Artocarpus lakoocha®] %) A (heart wood)©l
A Aoz HHE 4719 -OH7|E zte 2~"gulco]=olt SAY2HTFEES 25| ¢
FEEYH EgA 2EAQd 25 A, oM, 31etA ~Eg s AEsHA AEY QL v




AZe] Ao riy A4ls Bosty] fa Adsts golEol oty SA Y =H B EE 9]
T2 WA 4-[(E)-2-(3,5-dihydroxyphenyl)eth-enyl]-1,3-benzenediol ¢} trans-2,3 ~ 4,5 " —tetr
ahydroxystilbene©] # 2} 24424 g/mol, FEHL 201, #E=HLS 5238C, &5 44
329 nm Q! =do|th &ufjol] gt SAjE=HBEES] &k mEEolA 406.6 mg/mL, °
g0 A 3553 mg/mL, EolA+= 0.64 mg/mLolth. A EdA SAHZHGIEES] A
Addeids 3907 slo] AldAk(cinnamic acid), p-3to] = A Al FAH p-hydroxycinna
mic acid), p~F7F2 Y CoA(p-coumaroyl CoA)S A 37012 &= CoA(malonyl CoA)<}
=3 vbgete] YoM BESS At 3 A E AW EES sty o] A =)
BEZZ PG (Fig. DOG). SAUZHIGESS L2y} Buiar Wy Alzxal o))
F=ke] A Ee] By Z7], A oA HAATHG,7) o] AE T FUFE aulLdA dF

ojkF o R JHY Wol AREEHIL AFEo gith SAjE = ]EPEE-J vl A 21 ‘:”Hﬂi’\}ol
Ae B Bl Ay o FHretal e Ao delAd dvk Aol F

H EHEA = AE B4R JlFEscte] SAH=HAEES Axste AT EJJP
ATHR). A e =W EEL “French paradox’Z &e dlzugtEZd] vl oF 15-2v =

= kst e AlEEA =2 AlE R 54 540 Uv AoE HiuHdth %/\]Eﬂ
ZH[HEEL Akst vt ollel AT, EeAE N, B9k, A SO Bdkeo] deAHA &
AlF2HgE S 3 AEESY A47]E AFoEA ] tet A7 18 Sl itk

Table 2. Chemical structures of oxyresveratrol, mulberroside A and

resveratrol.
Compound Structure
OH
OH
o
Oxyresveratrol H
OH
OH
O Gilc
. (]
Mulberroside A ol
OH
OH
HO
Resveratrol
OH




HO

HO

Resveratrol

HO

OH
Oxyresveratrol

Glc
OH
Mulberroside A

HO

SCoA

4-Coumaronyl-CoA

Stibene sythase

OH

OH

Oxidation

OH

OH

Glycosylation
OH

O Glc

OH Phenylalanine
NH2

Phenylalanine ammonia lyase

(©)
oH Cinamic acid
Cinnamate-4-hydroxylase
(@)
oH P-Hydroxycinamic acid

4-coumaroyl:CoA-ligase

HO SCoA

3 Malonyl-CoA

Chalcone synthase

HO
OH
OH
HO
()
Naringeni chalcone
Chalcone isomerase
HO
O
OH
HO
(©)
Naringenin

Fig.1. Biosynthesis pathway of stilbenoid and flavonoid(5).




5. SAHzHFEESY JETH &4

SA Y =R ESES ksl utoly ) B4, AnAdE To udd AETA 44
At DPPH (2,2-diphenyl-1-picryl-hydrazyl) ol 2|3t &1tsl As Ayl S

o At Zd AT daMHEE vla) of 15w Ad Aow SAFJATH2). I
A=W EES Hep G229 EfTW(tacrine) MESA S ZHE AXE B3T3}
EFUATH3E). SAIF2HSAEES ¥ &4 F9F v HEY AE i
oNA HEG FA FaEo] 6¥] =dtH4). SA =M EZ] voly 2~ &I ATt <l
7t g A g vto] 8 2~ (human immunodeficiency virus, HIV)+= 20-100 pg/mLe] sZoA 7
A AAE HEHAATHO). A AMEE = oF=(Acyclovindl WA S Zhe w2 xInt
2 EZS vtolgj s BAY 7] 9 7] dAE AT T
SA P 2GS ESS e AilE 1Y 53] Aol AFE&s Ay dexzivtole] 2ol o3 I
o E24E AdASAT10). 71E FEegglobAlel vl WS 2te P flciparum 3D7S
|

o] &3 Ay A SAlH=HBESLS IC50 0.05 pg/mLoe Mz=e Fdetejog Al 7hes
A& eI, SAE=HEE S 9T HPier #ee] 9l IL-1B, IL-6, IL-8, NO,

TNF-a, COX-2, iNOX2] AL A&l rh12). =3 MEK/ERK signaling cascadeZ # 3l

3ol CXCR4 "7l T AXEe] olsS TAAA FIST HHESEAATHII3). SAdH =M ZHE

=2 Foll Pasteurella multocidas 79 3 ¢ AAYES st AaoA APdEo] vrolx
|

h 84

AL, B Al S Fste]l A28 Al (phagocytic index)7F #4138 F7lste] AlsEwld W

L
o WES T EAHVF AATH14). SAH=HBEE Y d9n AP Al 28 =
B HE o]g3 ndY %z Ad¥ Ay} a- | thobAl (a-glucosidase) &} 4= 2Fo}A]
_]
o

& =) ZFF5A
(sucrase)®] &4 oAlste] ddo] Faste As FASATHID). FuAES AdolA &

A #HZHTFEES LDL-Clow density lipoprotein cholesterol-C) 7+4¢} LDLe] 4tslelA] & a7}
RAHAT16). LFe=HES AT F ol i’\] =g EES Foig 243 LDL, T2~
HE, Eg A8 =(triglyceride)+= & A3 74313121 HDL(high density lipoprotein choles—
terol) 7kt (MRS vl 248 Ao ﬁ*éﬂ?i?ﬂ AL Aol ARl Ao = YERRTKT).

6. SANHAZHFEEZY A7 B3 53 2 AR5 AA

27 M E(neuron) ] E Fhel] 7]Qlste] A E AAAEEGY A S gAY e
5 Ho A3ty d=sloly Astyp P "eoi%(aphasm) 71914+ (amnesia), ¢4 &%
(agnosia), & =% (apraxia) 5o W7ol 2 vepdoh =AW est dgd = o
stolm o] AnkAQl 5L Mo tau "/P‘C—’ﬂ@ﬂr HEfold 2 o] = Elo] =(B-amyloid peptide)
o] #}r3k FHo|tt. B-Amyloid ¢ F42 amyloid Z23 343 neurofibrilary 94 S
FrEste] d5S dov|n Hsd FERE GAslste] HAxe 3y 5& 7]bﬂ°ﬁi LHE}
WoH(18). oA 7HA] o] AW ES TS st Jle A o]9]e] gAg A m ot ool
M= ol ~dul, FetR o= JHHZl 59 HA=EHE o ?]Exﬂ & Ndst

5] =
1T}, =17 A (cerebral Stroke)j—-4 ¥HEd AagdE S48 9

N

do

(o

re
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mg/kg)S 574 U T4 A9 HEEA 7 M (brain infarct)] Z7|7} 54, 63% Z+2F 7FAs)
St T3 oxyresveratrol®] Foli= M EAFE O] A% <2l cytochrome C, caspase3, 1Z]il >
ote] A EALE =7F AT HAFFATH19). 22 wlYE F cortical neurons AF&3e] B
—amyloid 3 4l AEZAo W3k oxyresveratrol® &3E HEI A¥ oxyresveratrol <
Ca2+ F7F= oAgel ola] B-amyloidel] 93] 2%+ HA E &4 94, ROS (reactive
oxygen species) A Al glutamate H}% AA o F¥E Ho ANAHART FEE A T}
Aol FHEE FAFHATR0). HEFol Ade F ] o] /= FE AHEst
oxyresveratrol®] & - = Ejﬂrgé ZAFSE Ay} £=24o] &= F 9 oxyresveratrol
Tago] 69 =A Yebgtl wetbA oxyresveratrol S & -3 & (blood-brain barrier) %
WH7E 7 Este] WA AAl AbstAQl 2Ed 2o ola) vEhve HAA o H3 X855 AT
AT H A kEo] H 4 SHEAY(21). Jeon 5(22) S rhizoma®l FE=E°] B

| =& AL F9ltar o] ZHE resveratrol, oxyresveratrol,
veraphenol, scirpusin 5% 24& # AAAY. olE =2 S oxyresveratrol> H| 7% A
A (non—-competitively) A A= Ki 54x106 M, IC50 7.6x10—6 Meo]1 2™ resveratrol H.T}
oF 2v] A AHE HS yHeEdY.  Chao 5(23)2 neuron =4 0 EZ<
6-hydroxydopamine< neuroblastoma SH-SY5Y AlXo] A3 F oxyresveratrold}
resveratrol®] neuron H.& 3= H| L3 T o] AF oA oxyresveratrol resveratrol M.t}
METT O] A FE G429 lactate dehydrogenase®}t caspase-3 &S A5 FFAA| AL v
of SIRT1 &= ZA F7MA 7= Aoz YERY oxyresveratrol©] resveratrol®.th 3471 2
H X5 542 ¢ 7FsAe] Ava H skt Oxyresveratrol, resveratrol, piceatannol
59 28dFEY curcuming AFE35te] B-amyloid 84 A o3 A ARITEHE in
vitro B A HESH A3} e-veniferin glucoside’} 93% % 7} 43} 2™ resveratrol
2 63%, oxyresveratrol< 32%, piceatannol< 25%¢] A= UEIY} oxyresveratrol H.th
resveratrol®] Bamyloid @A Al 37} 3 Ao=2 YEFSTH24). Weber & (25)2

=0
ST

3T 1

&

ﬁé‘l

o: r%»

-secretase A3 Ao

>

off

neuron¥ gliaE &A] w3t in vitro stretch-induced trauma X 2| glutamates
T2 %=&A7l % oxyresveratrol®] @&¥E  ZAEATY. GA AgolA A &
oxyresveratrol®] A= FAs AxZ APEES A AR YEYYOY =S ELo

glutamate®] =% & oxyresveratrol®] *2]&= AXE APES AR HoS

7. SAAZMAESS FEF 44 L WFY 4§

kst A8y Bdd ASHESS Adcles e B2 TR AW X5 9 o] =80l
ot et 78 95 BhSS Kol oxyresveratrold] gk A4 B oxyresveratrol
g s sta e FEAE 53 BuUF FEES o8 FdFT a9 ¢ d5NkSe] o
Qo] == ZHe A5 Fae digt dytEo] Wol ®iH Tt Oxyresveratrol< in vivo 2
Ao A AAHAIA WS- (neuroimmune response)S FAA7]EUH o] MEA O E tumor

necrosis factor-alpha (TNF-a) A& Aslste ado] st o=z B oh26). ¥
Hee FE2E5S o83 &S5 vkgdd uist A4z o3t LPSE X% RAW264.7
macrophage &5 2o A] nitric oxide (NO) S AR o™ TNF-a9 72> 95 vl
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MAES] WAL odAFa, COX-2 2 iNOS (inducible nitric oxide synthase) &4 # 3]1
E9E Ho] oxyresveratrolS FEAAEORE FFota Qe WOl FEHEo] 53 A=
I} F Y-S & ¢ JdAT@27). =S BuF2e] Al heterophyllus®] FEE25FH &
oxyresveratrol®] 7d-%-ol% LPSZE %% RAW264.7 AXEA FTE oEX o2 NO S
a7 E 297 R JqH2R). BuE =525 B8 A3 oxyresveratrolS o] &
g in vivo % in vitro 9% &3 AP A¥, LPSE Fx¥ RAW264.7 A3l A nitrite
=45 Adsls 29E BAoy SolF oz INOS &4 &4 Asd= a3 ¢l o 1
21} oxyresveratrol INOS &S % oFEH oz A 3sto] INOS 4084 Hues &
ol JFS vA= Ao HuFJTH29). HEI oxyresveratrol> LPSol <3 nuclear
factor kB (NF-xB)¢] & W] o]%& #A3sl COX-2 A4S dA3 Ar7= &35 B
At Wb oxyresveratrolS AEEXE A NFkB 84 % COX-2 A< a4 Asiste
ZH INOS T3S Adste] iS5 @35 Hole AeZ AZMETE Oxyresveratrol®] T
g2 393 7]de MEK/ERK signaling cascade® A sjste 24 CXCR4 (C-X-C
chemokine receptor type 4) "i7 T A o]&5S #HAAA FHF WSS Hol= Ao= H
TEJATHE0). Ed MESFEES ol &S Mgkl PA= AF AHolM = FEE AL
o ola] &* W immunoglobulin 9] S7FE o wp2ofA WAl Pasteurella
multocida 7 fr=edl o3 AITES AsA7I= AARE EIA

(carbon clearance test)2 %3] macrophage?] ol&Zd ®2lo] 1X =
phagocytic index7} @A 3] F7lst9 o™ DNA EHAE Adlstes H28& L}EW]*E et Al
¢l cyclophosphamide® 2% 574435 W) e g3E Hol A

immunity) 29 oyl MEvf/iA W (cellmediated immunity) WHS-% %7}/‘] &= Ao=
B ¥ 3.

32

8 SAHZHFEEY FAitstF&

Aol Al #F9lgle]l Aty = whEAo] g w2 &4 AFA F(ROS)S ARstAE# 2~

s Hog A S T B2 dyAd oAk mEbA
Fojx 3 glow FHtd = 53] ikt 28-S Ko
+ phytochemicalsell t 3l bol Z7Fekar 9l FAlelH flavonoids, polyphenols, stil-
benes o what Azt &4 A7 RuEa uk32). €l & = oxyresveratrol©]
resveratrol BE.Uth 73 astE S Bolx= Zow HuETh ABTS (2,2 -azino-bis—(3-e-
thylbenzthiazoline-6-sulfonic acid), DPPH (2,2diphenyl-1-picryl- hydrazyl) ®¥H 52 A&
3 A8 24 5S B oxyresveratrol® -7} resveratrol Bt} €53 & A&
Hol= Aoz yehyt T3k DPPH Al¢l A3} += oxyresveratrol 2 resveratrol®] IC50 #t
o] 289 uM, 385 M= HATH33). Oh 5 (34)2] H 1o 9]&}H oxyresveratrol®] 74-$- Hep
G2 AIE9 tacrine = AMEZAC sl AMERTENE BYov 53 DPPH free radi-
cal scavenging &Y (IC50-23.4+1.5 uM), superoxide scavenging &3} (IC50=3.81+0.5 uM)
= vergltl FeSO4/H202¢9 93t lipid peroxidation®] thalA &= 73k A& &3=E H o
(35). Oxyresveratrol=- ThFst 7] o] o3t s4lsle S Hol= Foz Bixil ¢=d ni-

(oxidative stress)E f+1a}o]
ROSE A7 st g & <
o
AO
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Agg A¥, daHAgEE AFAE FaArE G e o] 2FF ETolA oF Suje] #AuTE
Zo] 7kt th40). thgst 3o LS 2R ARG AFolA B AW EEY HY
¥ (viniferin) ¢ 4] 260-270 nm 7o) 7Hg E3A ol ATHA4l). 3FFY E=ol =53
5 Agg Aol 5E3F Agstal 25T, 6417 i $9 'v’ﬂ/\BﬂEPE%—S— °F 1.15-1.53H]
S7bst A vh(42). =3 Ex=e] Fuef £k SQlo] 5 1567 253 Ag F 6AZF v A H
HetEE2 of 7.7 S7skla A A ES GRS BdFE I S t43). =
of AA7t~E 24AMZE APk AFA dHAMBEES 5439 SUtete Ao®E YEWI 6
AIZE 28 15A1ZF ATk E AP Al AR HaHgESe] o 8 BEHJATH44). A
HBrE 12 mm 27| 2 2 79 54898 Al IAoLElES 1659 ng/g® 39w A B
o} ofF 55ull, AMBtEES 73 ng/g® oF 68 F7tsll o & Zolv sy Ak w ok
7l 7 eATHAD). BFoll A I 250 A5 daMGgEEY JAol= 54 A7
A zZeld A= oF 69, 253 A= oF 35 SISk TH46). 7HAIA 7S 22 E7]E
ST Aol A Aol /Y By Ay ~"uicol=9] S 4777 mg/kg o ®E oF Hul
S7FFATHAT). 25 4 Aol WY AARYOEE Xk AHEg & LS A}
stal 20T, 80% dHlFEolA 447t 45 HAPoA HAHMAESZS 4 do &) o
2.54) =713 A TH4S).

o b o
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1. ZA FAFE £29 FA9 £5% 7 (In vitro)
1.1. HgoldRolx &3 oA &% F7}

HElo}d 2 o] == Bachemoll Al T+ 3t FElo] =5 o] &3ttt DMSO ol soluble form 2
2 =9] Hlglole Ro]=E 96 well fluorescence black plateo] ] PBSE 3435l 25 uM
TER Az A7) AFELAS HME A g o2 FPADMSO)E B2 Al
B2 Ao A 147 wkgstgdth 50 mM glycine buffero]l ThT €4S 5 pME 3|4 A1 A
Zy7zrol Az 150 ml® 718k th. Fluorescence intensity+ microplate reader (SAFIRE)

7)
2 excitation 450 nm / emission 430 nmol Al 10% ¢t A& & =A35 )
1.2. &4ks 5% H7t

DPPH AJeF& 50% ol &bl o] 02 mM= AXF F welld 190 wl¥ 3 DMSO=
Az Af=ds 10 WA 9o IARE gt AolA wheAzl & 517 nmel A F3%=28

=743
1.3. oAl dEd ol 2EgtolA] A &5 Bt

ol E Z o ~H|golA A &% H7Fe= InvitrogenAte] Amplex Red Acetylcholine/
Acetylcholinesterase Assay Kit (A12217) ol we} 435t 96 well fluorescence
black platee] 1X ®bg buffer2 Alg=dS At welld 50 pl® EArh 1X HES
buffer® acetylcholinesteraseZ 0.2 U/mlZ 343l well & 50 pl® ¥ 2lth. Working
solutions welld 100 pl® Y31 308 &<k A2o|A wWH§AIZl & excitation 560 nm /

b ot

ot

emission 600 nmel A FFS =4
1.4. #letx) =28 HolA] (BACE) &4 oA &% H7}

Recombinant BACE @923 ®2uA7 8 7148 olgale] vuld Yase felaj

oA AFEHAS A Eo] A AEE F43AT 96 well fluorescence black plate
of 50 M 5% M2465 7125 10 pl& Y, A xR H-4848% Ald+S Z2+7; 10 ul
2@tk 10 pg/ml %9 Recombinant BACE-IgG & welld 80 ul® o] wHS-A# o}

_‘|5_



A& E 29 backgroundE A A3F7] 98] Recombinant BACES Y4 &1 7|23 AldE
A WS puffero] 2ol WHSAIZ T 37TolA 1877 wFEAIZ1 5 FRETe] 93k &34
AE A7)1E o] &3}o] excitation 328 nm / emission 393 nm

2 SAFIRE (TECAN) 8% =

Mouse brain hippocampus cell line®! HT22 A¥E 96 well culture plated] ¥ il 37°C, CO.H %
710l Al 4AIZE o] miFsltE Serume] g HIAIE 1A (100 ul/well)’S}I’_ 1A1ZE v eFstsich
FANE=AY AFEAES 50% DMSO 2001¢] FE=2 343 £ 5 pl/well® 2o 18-20A]
Fetaith. 5 mg/mle] MTT &L 15 pl/welld Alxe] Hsta 3AZF F<F wfj g
stoh, WX E 25 AAS = DMSOE 150 ul/well 2 2o MXE solubilization A]Zth
Microplate reader?! SUNRISE 7]7]& o]€3}4] 570 nm/630 nmoll 4] §FEE SAH AT

N
-
(3
-
jur)
_
(o
o
o
-
>0

1.6. et} Zol= =X A &% H7} (cell based assay)

Mouse brain hippocampus cell line?! HT22 A¥E 96 well culture plateo] €1 37C CO,
Hj 7ol A 4A1ZE o] wi ettt Serume] gl ¥iAIE LA (100 ul/well)o}"’ LA ZE vl
sttt FAANEZEZT AIFEZS 50% DMSOd 2081¢] F==2 gA¢t & 5 pl/well® 4o

1A17F w3l tl. Beta amyloid 1-42 peptideE 25 pM 352 497F A204 HAA
BHE £9S 1 uM FEE AXe AHze F 18-20A17F widst it 5 mg/m194 MTT 49
5 15 pl/Well‘/—“. Ao AHelsta 3AIZF Fot vtttk miAE EF AAS & DMSOE
150 pl/well €] A 3EE solubilization A% t}F. Microplate reader?! SUNRISE 7]7]1& o] &
o] 570 nm/630 nm N4 SHE=E SAHIAT

2. 3A FRAFE £29 AxsA 4 I 25 H7HIn vitro)
21. A4 g5k 54 FH
2.1.1. A Y =A)

Z (vehicle): 2016 64¥€ 7Y A=

7k W2 st BT HTE A AE 72 Bk AHE ST
th ARED (FAFEE): golER Hojgls BT U AbRg o g3 wAl zol

FAZE M F 50 mg/ml & BHFE=FF o] WA0-8T
212 A1EdEA & g2EZ FH]

W\ 50 pg/ml F ANEEZHS Serume] 1+ DMEM ®jA]ol] Z} A8 w=wd
2 4413}04 125 pg/ml ~ 100 pg/ml 522 YA T FAAWETS Triton X-100

ol
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Serum®] §1+ DMEM #HiA| o] 2% & o] == ZFn|3}ST}.

2.1.3. AxgFEA283 4L =3 (LDH assay)

Mouse brain hippocampus cell line¢! HT22 A XE 96 well culture plateo] &< 37T
CO, 710l Al 4A17F o] wj kel th. Serumo] gle wWiA|d] YAANE=ZHA AFdEH S
201e] w2 A% = 100 ul/welld Fo] A& A ste] 1AI7F vl st th Serum©l
Qe v Ao HyOoE 2 pMs =2 343 F 100 pl/well® H71e 253 dz2E5de 92
OF o vre] APk F 1820413 Et itk s A 100 ul/welld FH3ke] o}
£ 96 well plateo] ¥ LDH €942 100 pl/well ¥o] 30%#7F 220 A Wk Az A E
7} 9= iR wS Y& background control® 100 pl/well ¥ il 5U34 LDH £&9< 100
ul/well 2ol 3087F AL A ¥k-3A] 7t} Microplate reader?l SUNRISE 7]7] & o] &3}

490 nm A FFE=E SAHEA
2.2. HO4 8 (43t 2Ed2)d g dits a5 A
Cytotoxicity (%) = (exp. Value-low control)/(high control-low control) X100
Exp. Value @ A F5E s5d 23

Low control : untreated normal cells
High control : Maximum LDH activity (Triton X-100)

23. AAFEEY AE 54 =4

Cytotoxicity (%) = (exp. Value/low control) X100

Exp. Value : A F=& s 23

Low control : untreated normal cells

2.4. T4 Ad

2.4.1. HO:A4 8 (A3t 2EFG 2)d A F4s 85 =4
ANd A thE EAH8+E GraphPad Prism 5 ZE713E 0] 83tk One-way
ANOVA = o]g3sle] A 3 Tukey's Multiple Comparison TestZ ©]&3to] H.Ox 2
Aglgk ool diste] FoAds AASIT FelAd AdAS p<0.052 A

242 3AFEE AXL 54 53
Algddzte] digt FAAE GraphPad Prism 5 Z2Z71#S& o] &39th One-way

ANOVAE o] &3te] HA F Tukey's Multiple Comparison TestE ©]&3e] low
control& #] 2] 3k ol s AAsAY. FoAd A4S p<0.06= 33t

_‘|7_




3. A FAFE LY AT AL &2H (T AR
31 £23EHROE FEH 7|YEFRLAN FXFEE 2% 35 T54HF (Y-maze)

7}, ?é*o*iﬂ GA Foot (~ZEZ Fo), A
mg/kg, 400 mg/kg) T § 23FE 5

Toﬂ%t e Foz U 7 3 10vke Y AES W3y sl

U AlgEde] Fols st 3 F 23] AT Fo o, FEHUt e e 3

ko AlEE e g B A = DWE /\}*o“ skeitt.

HE Y maze test 7171+ A702] arm (Z9] 42 cm, S ©°] 3 cm, %=°] 12 cm)o2 T4
Holow, dg Arm A4k

AF Y maze testoll 4] % spontaneous alternation #2 AL TS
A AAAZ F 87 &< A EA v EZ WA FA oS T

TR 57k £ME AdHoR BEEAT

7h A, @A o (HaER Fold), dAFE= (50 mg/kg, 100 mg/kg) Fo
T 2aEdR Fod, =UlEd Fo] & AxEEW R F 59 der yira
ZF =3 10vkE Y dds A3 skt

o AldEEe Foe e W F 33 A4 Fol sdlen, deHrt gL
F7rrd 1417 Aol Ad=ds Fo shalv

o AATE AYe ~23EeN T3 (1 mg/keg)S FERF7E Al 30w A EHRS
g AFEAY Fo] = AAFEE 50 mg/ke, 100 mg/kg, EUFHEL 5 mg/kg =

uf, Alg B i3 EPAE DW.E AHE5HA T

vl Novel object recognition test & AHAFFE (Zo] 40 cm, Hol 40 cm, =°] 40 cm)
314 chamber® -4 3}

A}, Training trial &<t chamberto] Y3 EA(LF T HUE)E LS T 559

10% ok 7k EAlol g A Y5 A

o~
o
frt
B\
ol
ol
sl
22
i
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3.3. 23 EEY o 29 7gEd Rl AR FEE o I8 a54F
(Passive aV01dance test)

7h A, AR ESN Fold, AAFEE Fow (50 mg/kg, 100 mg/kg) Fo ¥
2FEHR Fow, BvlHd T & AmEew Fold F 5/Me] HoR il 7}
T 15vkE A Ad sl

o AgEde] Tl obFol @ F 33 AT Fo shled, deHt dde Bk
IAZE Aol AgEds 7o a3l

th AdTE A 2x2EAN T meke)S BEHI AH 08 22EHUNE
5ZoR Fo st

g AdEde] Fo] T AAFEFE 50 mg/ke, 100 mg/kg, =¥ E L 5 mg/kg®
ol skt

oh AlFE el F FF A= DW.E AT

v}, Passive avoidance testoll 4] step-through latency 2 =742 training trial¥
retention trial= ©]& &< HaY = AT}
Ab AR (Training trial), 2@ A2 1A7F Aol FEAFHo] 5= oz 7] of

s Fog F A AT HIsE T

|

& Azto] Y& T passive avoidance
apparatustloll A Z-F A =& oA gt T AAE AddEste] Eo7bA =WEH bk
go] AAE T sEAA 9T S A7AH F74 (06 mA, 3%, )L F11, 10

g
< 2419 home cage® AT I %, 243t A & (retentlon trial) =2 U

X

=

A e el 9 F olFe 4AR FolZ dxd ANE FPsAch du 5
W RESL o AR Bl wWel AhE ZHsHAI, ATAL (cut off latency)
= A} 30022 &9

. &=3lo) MY acute model EXF7/HEFE AN F)
1. ¥¢=3o]H ¥ acute model E5H 7} (Y-maze test)

b AAE B A Folat (Aggregated AB1-42 Fol+5EA)), AAFEE Folat
(Aggregated AB1-42 + A FE=), TUlgd FoT* (Aggregated AB1-42 +
=y #H2), ELND005 Fo]+ (Aggregated AB1-42 + ELND005) & 6709 15 o=
s Zh aF9 107 Ads e

oA o= Aggregated AB1-42 1?—04 308 So % HA

Akl WA FolE she] & 285 Falaglvh

o FE+ FAFEE 50 mg/kg, 100 mg/kg= 73

5 A2 5 mg/kg, ELND005 10 mg/kg= 747 Folakaith.

g AFEdd g FPA= DW.E A3

vl Y maze test A @S Aggregated AB1-42 10 nM i.c.v. injection 2¥ 73} 3 & 3}t

HE. Y maze test 717]1= Al 09 arm (Zo] 42 cm, ol 3 cm, *° 12 cmo®

[e)

-

| i
(o]

]
=

o

mo, o qo “r

jﬂ‘y
o

=

vl

=
h=]

=

|

W o
1o,

o

F>
=
N,

ui)
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TAEHNOH FAI ZT=2 A ZEA
Ab. Y maze testoll 4] % Spontaneous alternation #£2 =42 &
AA AAA D F 8 & AFEA vE oA FHolEE 3 & FEo] Zt7te] F

2o 507l TAE A GH R #EEY
4.2. ¢=3lo]HH acute model &% H 7} (Passive avoidance test)
7F B, FE8A Folat (Aggregated ABL-42 Tl + FEA|), FAFEE T

(Aggregated AB1-42 + AAF=E) “udd o+ (Aggregated AB1-42 +
Ty #H4), ELND005 o]+ (Aggregated AB1-42 + ELNDO005) & 6719 1802

Uiran, 7 aEd 11-16vE 2 S 195k

U AP EA (A FEE)S Aggregated AB1-42 Fo] 30% Fol A HA A FFos9oH,
g L Azl F A, O ved Al WA FoE F 33 T3

th AJE =2 LS 50 mg/kg, 100 mg/kg Yoz A Folshoith

gt FAPEEAd =UHd-E 5 mg/kg, ELND005S 10 mg/kg® 747 T3t}

vk, Al EH gk F3dA= DW.E AHE3FS

v}, Passive avoidance testol| 4] Step-though latency # <] =72 acquisition trial¥}
retention trial2 ©]& FoF X & s}A T}

Ab A A (acquisition trial), A A2 1AIZF Aol =243 JsHRALAE &7 FES
Fols & AAAAT APsES W2 dAbd B2
AEA -l Al &, T AAE AdEste] Eo7kA HWH uige] AAE F 3
FEAA I 4+ ge d7148 54 (06 mA, 3%, +H)S T3, 102 F 2212 home
cage® AT 1 3 24A7F A3 3 (retention trial)F =S THA] He Azt W& T
o T AR Eold wi7hA 9o AbS SASA T Sy [l RFETE o T8 AR

Eo3kE WY AIES FAE AL, AFE A THcut off latency)2 FHol 300% = At

% passive avoidance apparatust ol A

N

o
=
=)
o,
(1]

T
X
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(7) =4 A=z

(8) oxyresveratrol

2) A F

A
A9 A AW 5L W)

3T
=

- 154.8. °F 1kg A

= = =]
FE Y

g

A

g o]

N

7
oy

Hlo

ey

"K

° 2% (47T, 25T, 407C)

T W AREZY A 12 LF

6.3. EAFAFEE

(1) BE&E25E- 47T, 25T, 40T

(2) BE717F - 1170

(3) FAd- 2d B WA

(4) Aol Wsk - (AL , Aa, Ab)
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AL ®

o, whgol glovt
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AgE )

s

A

Table 1.

H] (%)

o
i

o

k!

5.00
1.000

ZHlopdAbv ] &

23}

100

Table 2. A FEE2 37.5%

] (%)
47.00

mo
oF

52.00

i 2

1.00
100

sueobel Akah 1y
g

23}

Table 3. FAF=72 25%

H] (%)
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i

o

Gl

67.00
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3) Oxyresveratrol $F=
Oxyresveratrol staF #2412 1xbdo] g3l 21918 HPLC(YLI100, d#H7]7])E o]&
gte] skt Aol AREE o] E S CHCNA)F 10 mM HsPOuB)E 71&7] %
7oz Abgsdth AB (10:90, v/v)e2 A4S Agste] 1087-4 AB (2575, v/v),
3027kA A:B (50:50, v/v)eZ EAstAY. FHL2 Luna Ci(5 um, 4.6x250 mm,
= 7 mL/min, &34 325 nmE A3t

phenomenex), &%+ 30T, ol%

7. ARAE AN EAE R AL, IR E

BAFAFEEE Azl

S AAW3t 2 oxyresveratrol
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D 1x 70% 774 F% @ FE=2d 702% TETAEE db] 799) F¢ & A
80791 CAA F=

2) 4™ 04~05 kg/are] 2304 40A7F S3(EEEZ F73F 18m/AH) FEF >
B2 60C W2 -> 50Mesh Bag ZE -> 75um * 20" wound ZH 370 -> 1mm * 20
depth ZE o3 > 1xF 5 ofd 7]

3) 1A} + 22 70%F4 F=F A 55

4) T2 F5AE w7l F4 AN 90~9%T=E 3.

5
H T
w374 A% 3% 23 FF AAONQE oyl 250, AF oF 45% WEFAL FAD

)
2
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8. 43

8.1. A HAA A=

AASE A A8 A= 9 AR B2 @1 e A s o
Placebo®} k& A x84 th
i N ]
2T I 2lof _
LN
N =star .
NE N He HZ 82 (mg)
(mg)
MX|=MEED
erTeTes 250 2usiaty 25
=2
1) Al
= A E2 250 HAEZ 475
HE
14
(535mg) Ag|ofgl Aot E 25 AH|ofgI A0t Y| & 25
O| &3}t & 10 o| &gt & 10
gAE ) 525 gAE 5 535
M
2 & o
M| =< 2k A0 ZAEIFHA M
XS | sascoua @Ak IWUD) |, g @ao zuus |
({;% (2Xt; 75,240 , 1K}, 9,720) 2
7|1E) =
g
191%}; 535mg/7E x 28074 & /bottle x 191%}; 535mg/7E x 28074 & /bottle x
3) =%t 6 bottles 6 bottles
A%
= 'l 'l
(;g = 268 bottles (442!) 294 bottles (492!)
71E)
(bottle LH8; SIM E2fAEE HEH =g
4 WA AT(GMP); 24A12 7HE, AHEE; 5045%, 2&; 20+2°C
E-_Ill_l-zyd oo oy = o,
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UHFH A s YR ool Sond| 2s5tE ok

HO1E (HRECHEe WE, " W )
1) geogsl We 3 Y9 e cheant #oh
@ EE: HE7|SHNE AHEHSA HI B2 ol YROH ZEe H8
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@ AESRAL Mol 2 REE YA MEYN 41 WD %
& MEChe: =SEE AEAEMY oE
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of mak = HEcidal BE U HEe BebE s Rl

Srige] 28 Wel
olE|E B WARRt oS0 AEAYM 3 FHTIER WY REMT B, BRIE M4,
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S o Mol MR ¥ oY HE¥NE HE
EEY HH: MEHEE M= TR 2 uide W A, HADE B BaAEEE R,
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PharmaCRO.
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83. 4 A& Ad AFA

A HHESAMNEAEAM

FEUXTR YT MAEXTS] 9iX7|5 74H § 7158 ¥ HHEE Bitet7l fi
T, FERREE, 0F =7 fIYHE B2 YHEENE

A Single-center, Randomized, Double-blind, Placebo-controlled Intervention Study of the
Efficacy and Safety of WMALYT in the Mild Cognitve Impairmant Subject

MHEAE M EE MAEXT-02

o H (=4 W) 1120160817)
VHEHEANEHAE T meldo
UHHENETYI| 2  So0E 2(PharmaCRO)

71 84 2 M
¥ UgHeAEAELY Tage Y S Yot UNESAUSUG U AHESAHLYA.
AHAPUNY S, 2HG=E AY HIE oM VHESAYEE LUES =8 L NdA
A7 O MTSoE 27 HE HoB AYNRE mojados ¥ mmoias
(PharmaCRO)S| AP M= §o| flo| H 3xtdA 27E = fledc |
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H PLUS YANGII HOSPITAL INSTITUTIONAL REVIEW BOARD

14 4114] AAMZBI EXA

BT “ FE

[ 002 20 2

Z=eIUH0 ETNA W2 BN e & IS8 % OUEE B 78
M| S20I3, REANE OIS FI1e, FYNE, HE HEBAE
S| WAEXT-02

LEECE WEETE
| 2016w o7 21g
T EEES O MBaa My mA2N=AE O e

EYEEELT

ma

i O Ay uEREsssAsE O Y S0
| O H2d O H3s O H4s s B 2IE [ Sdasas )

W SET FzEA(EIT) OO = &a (11T)

LBt O =2LESIS (KFDA) O sz snez

i 20162 078 2am

1, HIHEM s

2. MY EM(Ver 1.0)

3. [H&T 492 @ 8394
4, T 2F 2H2E D)
5. ZAINEM

6. MDA Bar Fe

7. BEE NE(S§ENE)
B, RUMNEREE

B. MBS HZ 0i8 Ts J|GFEN a8 2N
10, MPH M

1. DiBgalE & oty

12, Jig(23ay & Jimd HIX, HeBSMESSM)

Im 2o Owumse  Ows  Owe O &4 & 29

208 oes i

LIH(AZ), OlGi2A(HY), ANS(AR), YTA(HE), B=W(AN),
HEH(FH), ZA2(AN), AR

Wass OIS S0 Oie IHE RHB8| SHAI0 AY E9 UL

= QAU ARNEE SHEERSHEECH), SSEENNEREIE @ DEE 0N EUEE & 0
BRE E4EUC. M AT NMASBNT U WM WS AL MY SANES AEY MANM HE
SHASLID,

s r gl

Weralon 2.2 (28 Jums 2016)

_33_




85. 4&H & ANdA A=A

Protocol Mo MAEXT-02
Investigator's-Brochure(verl.1) COMNFIDENTIAL

OIH| X S A E XX 2 T

Investigator’'s Brochure
X F B EEE(MAEXT)

Ver 1.1

2016, 08. 17

(F)o2=2Eo A

71 o = M
& A FHgLEHOREN ZTEEe e OF s UgRgAENALG O UyEg A E
YEgAEHEMNHHEE. YT E N HEE sio=4 YPESAEHE NEE 50 = ME
oA AfEEI e MEEolE L7 Yo A28 Hosns So~do~ U smatnla g0 AR
AMOEe glol 5 aFboiA S8 = Blguoh
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Protocol No. MAEXT-02
Study Protocol Version 1.1(2016.08.17)

CONFIDENTIAL

SAUHHEA AR

ol Al M 8 Al @  FooXTOf CHAXICIAN MAEXTO| QIX|7s 7 S 754 U erdds o
a 5 Jbohv| Tt CHUYIE, REALNNE, O|F £7H, IGOE, HIE AMXBAIY
ol }.;l] o =2 A] =
—_ -1 [=) =
- » AW HBT TN
A A 7 B YN MBSSUA BYT YELHE 1636
ol j;-" N =2 A] == |
- o ° . oo
o = PN §
ol Hl H 2 Al H
S D oryo|E, o, 0|F £0hE, fioiE Hlm eiEE Al
= 9
ol M M 2 A H
T, RB A= sol¥==ee of 2478 o
7| 7
ol H = 2 Al H HAEQIXR|EHOf S48 7I1E 2YAE Helst 2t 404 O|4F 804 O(Rte| HH
= | = ol od
of &4 =Xt = = 800 [EIF EZI7Fs dl== 720, 10% =2 e All
ol ] = 2 A H * AlEZ: MAEXT 250mg/535mg/cap., AMA|FEREZE==x2S2 2 12 22578
2] = » 2|efa CHEAIE (2|2 535mg/cap., MA|FEF=E=2 otF 01
= a3 = = « Al OrEL Hil JY 3= 1Y 3%, & 9= 27 58
£ of = ¥ - 9oz OfE, HA, MY AWM 19 33|, S oW AP =2
£ o 7 7 z24F =s
MEFIE (AAIES2 O] 2= 7|F0 HESHo{oF i)
1) EUXE HLlst ZF 404 O]aF 80M O(TFe] H4d 81 ¢
2) ZAHALEQIX|EHO] (CERAD-K-NP = categorical fluency test, Boston naming
a4 = 7| = test, word list memory test, constructional praxis test, word list recall test,
word list recognition test, constructional recall test, trail making A test Z=
87 test & Z Tt 7 O|&to] testOlA AFH, d9Y, ws=F CHH] 1.0 sSD
Ol&h &avh AEH=E TIEE AL
3 HEZSAHSo|M0 MEH Solet ohabxt
Ao 7)==
1) o9E HEZIsAE 5 58 Al 227 5 o|adet2s ZEst Xt
2) Xof, =FY =555 TIHE/}ZL HE 1 Z|FE 37HE o0 ==F
CHAl e e AlSHALE A|SEZ Ol CHEFRE
H =2 7 = 3) XEES dHEHHEE, "HadEs dSdEM) 4d3Y 828 =SUE
(narrow angle glaucoma), EEHE|X| QU= nHEHEHSHZSHM 2] X|=5TH 2l
SE20x EFSt0 =7 E20| 140 mmHg O|2t0|10 O[Rt7] H 0|
20mmHg O|afel Z=2) tHafxl == WA 20| U= AL
4) £l A7 EHOWLE ZF ZISZE0f7E 2= CAbEF (serum creatinine = 2.0

_35_



CONFIDENTIAL
H142H/mm? 0|3}) +%|7t

Abpt| 258 0]4h

Y

mg/dl, ALT, AST =
HI S el thd At

Study Protocol Version 1.1(2016.08.17)
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Study Protocol Version 1.1(2016.08.17)
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8.6. QAN EA|

ogt

Iy d%¥=

Protocol No. MAEXT-02
Study Protocol Version 1.1(2016.08.17) CONFIDENTIAL

* AMNHEANE SEE
Screening Administration
Follow-up'®
= 3= = ol Zipcl = ol = ol
AEES -25~0% T 125(£5%) 245(15%)
Visit 1 Visit 2 Visit 3 Visit 4 =9 A
At S2M FHE v
D, v
LRHA v v
geags? v
d/EEAE TA v v
wel 9 Sutag v
HEST ZAP v
QUL ZAY v v vt
A32|d =7 HAP v
lsd Bt BAF v M v
CH&fAr Hehd "ot Vv Ve
Sxtoly
P k9
P yrd/Borr e e v v
ojdeks =l v v v
1: A2 Mg 9 om H9(2 JJYSIH, HF2 A7 § S HBAE AFSSI0] S0 g2 40M= MJ o sFsnt
2: Hl2, Ee, e gym e SEIF 2 AAE 2HEE FE T SEE WUAE ASSY SFEOL
3: HESE EAE R 2,3, 4004 MG, THETe] BEY, F, AAL 28 3 FHHQ UF 0l TS0 ZAMSHCH
4 RauEy gAE O WE Al HAlSc
AZely Al PuEEY 2o 25 Ol RN AT PAF ZIE ALY + U
2 H BAIZE ojlUi BE Felst 2L A8 37110 35 MEsI=E it
Solisb= HAL WBC, RBC, Hemoglobin, Hematocnt, Platelets
HollgistE HAL Total protein, ALT, AST, r-GT, BUN, Creatinine,
glucose, Uric acid, Total cholesterol, Triglyceride, , LDL cholesterol, HDL cholesterol
A HHAR Protein, Glucose, pH, Specific gravity, WBC, RBC
HCG A HAHOER & Y4754 0| = Z=20 8510 ZF 22 Al YU0RE Zelsith
S5: 2HE 1 01F 72 O|U0l 2 28 TS B2 HE 20AM HALE 222 AlFEHA] fote =0, S=fE

2H7E sl 220 Big 250 oAzt FotEe 2 gAarE 2 5 ULk

6:

7: ADAS-Kcog @Al 910f REH TAL HEE s dAL =2

8:
Lt 3

CHapxt MEE isto] A32|Y Al CERAD-K HAF HALE AlSChH
*oh A33Y 472 CERAD-K ZAF EFHEIZ A

We BT A WIS AFST = UL

HC ZARZE AIREH 0, 1235, 2450 LA[SC

o g 200M 210l REY TA L PHVES 292" Al BOIS gA ZHE OHE = Uk

e 20 tigk dE/MA2ACIES Felsth

5

CIHEEAHE AE =222 wE 018y OMHNE 01 WE MY HUETE =SS E KA

AHHESAE

o

MES HF =8 F 22 27| B2 F UYL YLV 2O, ASEE oyus B

8

FA OO ©a T

Confidential 8
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A2d AlEs a7+ A5 R UH

(Oxyresveratrol 31L& A FAH FESEZ9 Ax 2 AxFTAH &)

1. Oxyresveratrol L7 XX 4 FESEL AZ

1.1. A oF
B A E I AAZHCRE BUREE AujFd 9 w79 A EEdAT A
oF A7] 4 A oA Aujd WF JVA (A, Ramulus Mori)E AFE3F T 2 A9

HPLC #Ao] A A}-8% acetonitrile, ethanol, methanol2 J. T. BakerAloll A Fd3le] Al&

3% AL, oxyresveratrol X% 2 Sigma-Aldrichol A T+ 3l

1.2. AA 3 F&94 Ax
BA T4 % Ao A xE 1000 mL 2 S22 10-20 mm= AE Ax AJF 50
gS ¥ & 70% Pretanol A 400 mLE #H7}ste] 95C &% (J-BS3D, Jisico, Seoul,
Korea)oll Al 2A17F &<t 3 FE35H9 . AAFAHAFE=HS FAAGHE st 2 A5 &
3/ME F=3to] HPLC ¥4 3t

1.3. HPLC &4 =4

AAFAFEANY SA P2 PEZS HPLC(YLI100 HPLC system, @ #7]71)E o] &
sle] B3 tH(Table 1). ¥4 7oz AHL Luna Ci (5 um, 4.6x250 mm,
Phenomenex, USA), ZH 2%+ 35T, A A& 342 325 nm, %52 0.7 mL/min, A
EZFYEFE 100 pL= 30 &<t AT ol CHsCN(A):10 mM H3PO4(B)
10:90(v/v)& AlZto & &ho] 1087bA] A:B=25:75(v/v), 30&7FA A:B=50:50(v/v)e] 7] 7]

xRow 59

Oll

14. 852 g99 A=

SAd =Mt EES AN, HAEA, AFIAAES &A<de7] skl 10 mg SA =2
EES CHgCN 10 mM H3PO4=35:65(v/v) &uf 100 mLe] ¢ 100 pg/mL &% A| 3}

Ach. AzH BEENES 204 At 15650 ng/mlel SAHZMGEES § WE
At 1 % 0.2 uym PTFE syringe filter (Chromafil O-20/15 MS, Macherey-Nagel, USA)

= o3ste] HPLCE =338}l
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Table 1. HPLC operating condition.

Parameter Condition

HPLC-UV/VIS
(YL9100 HPLC system, Younglin Inst. Korea)

Instrument

Luna Cgg

(5 um, 4.6x250 mm, 100A, Phenomenex, USA)
Acetonitrile:10 mM HzPO4(v/v),

0 min, 10:90, 0-10 min, 25:75, 10-30 min, 50:50

Column

Mobile phase

Column temperature 35T
Wavelength 325 nm
Injection volume 100 pL
flow rate 0.7 mL/min

1.5. HPLC®l 9% SAZAZHBREE FF £

i

FA T4 FEIAUY SAHRMGESE > HPLC(YLI100 HPLC system, YL
Instruments CO., Ltd, Anyang-si, Korea)& ©]&3lo] A8ttt &4 o= A2
Luna Ciz (5 pm, 4.6x250 mm, Phenomenex, USA), A#-& 30C, #ALQA A=
325 nm, %< 07 mL/min, 4% FI%L 100 pL2 308 F<F A48 o] F5AL
CH3CN(A):10 mM HsPO4(B) 10:90(v/v)S Al#to. & &lo] 1057FA AB=2575(v/v), 307}
Al AB=50:50(v/v) el 71&7] ez FsAt. HPLC &4 A 344 4 F=942
CH3CN:10 mM H3PO4=35:65 (v/v) &= 10W] 33 = 02 pm PTFE syringe filter
(Chromafil O-20/15 MS, Macherey—Nagel, USA)Z o3} 3 HPLCE 33t AW
o] SAY=HZESE FF(ug/g dry weight) AlAEL the 2o o) 2&E3}9 )

L
a
1=}

L
L
>=
[€) -

ke (ug/ g dryweight) =

219 A Y ZHSES S (ng/g dry weight)S Al4tsl7] 18kl dx9) 8 d3S
SASIT. 7 T 42 Add 254 71(FD-610, KETT, Tokyo, Japan)E ©| &3}
o] ¢k 5 g9 A ABE HAZEA & T 120ToA 287 FAL W gle 2How
T FHFE SASAT o FF 242 A4 As T 33 AASATH

1985 10-25 mm) Ao F3 ol=dE A7 sty flste] FxrER AFH F 2231
A

o AN A Fxsta olE AAZFI(WS-904, stAleH)E AHEste] F7 10-30
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mm 7|2 Ao Ax dHel Axe Ax7](KDO-150, Kukje Engineering,
Goyang-Si, Korea)& AF-&3lo] 2¢ tAC 2 AMEZH3HA 109 &k A3}

1.8. Al AE HF 2 =4

AR AR AFEE " AYELS Generally Recognized as Safe (GRAS) o =2 <&zl [
acidophilus, B. coagulans, R. capsulatus, S. cerevisiae, E. ficium 52| 5% wT&5 AF&3}
Atk B Ao AgH WAE AES HFE B coagulans (1.0 x 10° CFU/g), S
cerevisae (1.0 x 10° CFU/g), L. acidophilus (1.0 x 10° CFU/g), E. faecium (1.0 x 10°
CFU/g), R. capsulatus (25 x 10" CFU/g)eldth. 719 Z+7te] uAdE A% 1 g (1.0 x
10° CFU/g ~ 1.0 x 10" CFU/g)& ¥t 50 mLel &8 & 25715 18319 500 g
BAC FEFAT v EE Ao A AES 30T vl 29 tA R A

o
=9 A 10 FF Axskd
1.9. ZA AAAN 7 & %4
ANGA 7T whep AW Y] SAlH=HEEES o] tEte Hale] uwel 14, 29, 49, 8
4, 104, 114, 12€ ZAE APsto]l AP 7ol e dxe 4 s = A
Al71ell whel A" AA AIE2 30T w7l Td3 A4 F FESA 2 AAFA

FE & Alxste] HPLCE AHgsto] SAd =T ES Fe S48t

L.10. R A 4 &3

1.11. B4 A4

SPSS software (version 12.0, SPSS Inc., USA)E ©]&3}9] t-test ¥ dYnjx] Ak
(one-way ANOVA)E staow At 119 /F99%4 #o] 455 918l Duncan® t%

A& W (Duncan’s multiple range test)S ©] &3 tH(p<0.05).
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FACHS D-05

A3E A2PFATF As 2 TH

(AAFAZFSEDY F43 2 AdZ] 2H4F)
1. AR FEE9 13 a3
1.1. N ¢

B-carotene, Ascorbic acid, Trolox (6-hydroxy-25,7,8-tetramethylchroman-2-carboxylic acid),
Horseradish peroxidase, resveratrol, Quercetin, Sodium hypochlorite, Oxyresveratrol<-
Sigma (St. Louis, MO, USA) A& A}&3F31aL, linoleic acid, Taurine, chloroform,
Isopropyl alcohol= DAEJUNG CHEMICALS (%t=), BHT(Butylated Hydroxy Toluene),
Hydrogen peroxide, Sodium hydroxide, Potassium iodide, DMSO (Dimethyl sulfoxide)+
SAMCHUN PURE CHEMICALS Co. (=), Tween 40 DUKSAN PHARMACEUTICAL
Co. (38t=), PBS(Phosphate buffered saline)< AMRESCO (USA), Phenol redi= 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%< AR&3F3At)

1.2. B-carotene bleaching assay

B-carotene bleaching assay+ &4Hslss 54357 913 WHOZ food chemistry okl
A ol AREH = WHoltl B-carotene(Fig. 1)< vitamin A2l AF+A 24 7m-conjugation
structureS zt1l 9 #7131 ot} B-carotened Af-Ebt]Za wF&3le] m-conjugation
structure W] C=C olFZAg o] MAA A =0 olegt Mo ®WstE g3 iks)
5 =A4% £ Aot AF#g S Linoleic acid(Fig. 2)¢] autoxidations =& A F o).

= &7 9 A9l wkgsle] Aol A autoxidationS ¥O.7]al o] 3 HbS-
S %3 lipid radical ¥+ lipid peroxyl radical (L + or LOO « )& AAlgtt} o= A A=
A2 H) 2 B-carotened} ¥H$-Eo] WAlS do7|=d S/ A@l¥ antioxidant:E ©] ¥H$-
S Assta ol# gk MANES-o] A& =S Microplate readers ©]-83 470 nmoll A =4 %
FHEE S A AT F UdTh

Linoleic acid

o

Fig. 2. Linoleic acid.
Fig. 1. B-carotene.
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4] chloroform®] B-caroteneg 1 mg/mle] FEE =< B-carotene solutions THETH o] &
3l B-carotene solution 300 wlol linoleic acid 22 @t 200 02 Tween 40S H7}ste] B
—carotene/linoleic acid mixtureg WHETH o]l & AHZtEe~Add Ya SRTE 0D 06
~0.7) 3 & 2o} F73E]) ¥kSst 4= Q= E shaking incubatorZ %38l saturation A]Z1th.
96-well plate®l] B-carotene/linoleic acid mixtureE 180 w* 3% methanold] =<l
NAFAFEE oxyresveratrol, BHTZ serial dilution 3te] o8] s== A %35t 72 5%
Hg 20 WA fale] &= 200 ul (B-carotene/linoleic acid mixture 180 pf + sample 20 ul)
2 g3 23335t o] & Microplate reader (Spectra MAX, Molecular Devices)E ©] &
o] 45ColA 58 Ao 2 247 &<k 470 nmol A Kinetic assay® S3E=ES =43}
A 59 itsts & ot 2o FAHE F3E ks tdste] AxtsAT

SEAMN = S —_— sample (S0-52)
al.l:l = _L}l = %) (1 Negative controI(NU—NZ)) X100

n‘.]o{'

HEHS)] AHSeS)E AN Sz

Ag SAE FFESpANA 2R3 F9
A3 FE<l ICs (50% Inhibitory concentration)s AHE3}S)
)

2
sl AlEEZo] Hkg-9 =
o 2 AddA istes &
156.3%)¥ 1 3 i< oxyresveratrol©
&2 ¢l BHT(Butylated Hydroxy Toluene

I

_0|L
b
Y
S.L
1

4L FAFHFEE (oxyresveratrol $Fa

G dzwder kst &Ade] a4l
=
=

1.3. HRPO assay

HRPO assay+ Horseradish peroxidase-mediated oxidation ¥+ 71%3F @d4tsls =4 W
ot} Horseradish peroxidaset A %iiFwyo](horseradish)ol]l halal e FAESEE A 2 A
hydrogen peroxide(Fig. 3)2] <A 3}oll substrate?] AF3}= ZXdl= @40tk 2 pH

indicator® AR&% 31 9+ phenol red(phenolsulfonphthalein)(Fig. 4)&= AF3}std wh$-o] wha}
Aol WA ==t o]zt A HS o]&35H Horseradish peroxidase-mediated Oxidation®] At
=S =AHT 4 Qth o] Wl antioxidantE 7 A E]dH  antioxidanti= hydrogen
peroxideE scavengingdl®] phenol red®] 4FstE Adl|slar o]zt WAMES ] APAHAEE

1l [e)
microplate readerE ©]&3f 610 nmolA =4H TF =S Eaf a3 sS AT 5 9

H H
\

0—0

Fig. 3. Hydrogen peroxide.
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WA 96-well plateo]l Z+zF 10 we] Hydrogen peroxide®t 80 we] PBS (pH 74)E Y1
methanol®l] 9 AAFHFEE, oxyresveratrol, resveratrol, ascorbic acid, troloxZ serial
dilution 3te] o8] FLE=2 A|xste] ZF F=EZ 10 A g3t F 100 w2 (H0, 10 ul
+ sample 10 x + PBS (pH 7.4) 80 u) wkg-oHS wtE31 37 Coﬂ*i 158 Fot HLXW}U}. o]

o] 4 Phenol red (0.4mg/ml) 50 w2} HRPO (17 U/ml) 50 wtES Z+zF #H7lste] & 25 200
WwE HF3 1568 ok WAzl ¥ NaOH (400 mM) 50 s ¥ Z}JJ’*}?‘ . o1&
Microplate reader (Spectra MAX, Molecular Devices)E ©] &3} 610 nmolA SHE=S =

Ak Ame FAsse obd Hol 24 FHE @ ulYste] Atk

e ME?"UP—_HCW fE)
FA —

phenal red
I"['_J

Jff o o
O - F'Fi 1 @, :ubﬂ

red __._.z"'
l__.-'" -H*
s 5 ph=E0

réd

(50% Inhibitory

AP

shabsls AR eE A g ze] 50%E AAG w=A I
= TETE

2 2 =

= )
concentration)& }%’3}934 w Aol Ftstss SAsaat st a2
shek 153%)% 1 8 ARl oxyresveratrololl ksl &Aool

a1 47 ascorbic acid, resveratrol, trolox

50
=42

= (oxyresveratrol

Ll
1%
~
NI
o
ol
o,
2
=
Rl
ol
o,
O
7‘1

1.4. Taurine Test

Taurine test™ taurine(Fig. 6)3 hypochlorous acid(Fig. 5)¢] wkgo 7]%3 a3l
A Wyolth Taurine 95O 25 #2ld 8 ofvjiile] dFoz T E ofn| 4ty

HE = Solgk 884, AEstd 545 AW Atk Taurine> A Wl A o] 744
g g4 7ss Za JduEd a1 F ue dE5HksoA A= HOCIhypochlorous
acid) 2578 MEE BHIdte 7lsolth d5uso] dojuA HW d5 dd AXx(HId Iz
T, WAAE, GAE )7 A Ha o= s AE=Ado] w9 e HOCIY A4
2 Bl SUhET ol taurinee HOCIY WH3-3le] taurine chloramines 34 $ho 24
Aoz Higdol e HOCIE AAstL AEE HEstA #Ach i olgdA AdH

taurine chloramine potassium iodide®} WS-8} 350 nmolA FS+E Zbu AAHH

oz —H v
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taurine chloramine®] @S+ 3% e =4 vt w4 antioxidant”} HOCIE A7
3t taurine chloramine® AAJo] &A% i potassium iodide®te] WHS&= Zo]EA FH o
o] & o]&sto] Eitsless FHT 4 A Ak

2, 1 e
H 103z z\ HO™ ﬂmNH-

9 15

Fig. 5. Hypochlorous acid. Fig. 6. Taurine.

WA 96-well plate®] methanololl 91 AX =4 F%5, oxyresveratrol, resveratrol, ascorbic
acid, troloxE serial dilution 3}¢] oJg] FEZ A Fde] ZF FEEEZ 10 W Y
Taurine(150 mM)S 10 w* Z+2F Yojs=t}. o]oJA  sodium hypochlorite(3 mM) 10 wl<}
PBS (pH 7.4) 70 wE Y3t F 100 2] (HOCI 10 xl + sample 10 u¢ + PBS (pH 7.4)
70 pl ) HESAS THE1 Ao A 108 FQF WES-A]ZIt) ©]ojA] potassium iodide (4 mM)
100 W= ¥ zp33stgdet. o]2 Microplate reader (Spectra MAX, Molecular Devices)Z
o] &3ate] 350 nmolA FAEE SAHAY. A5 FitseS o Ao SA4E FA= S
i §iste] ALkt

_ NBEIIRE E2 )
AUBAASCON =01 - Jr=m g sz ) X 100

gtsls AgFRe AREEo F oz 50%E AAG FE<2A ICx (50% Inhibitory
concentration) S AF&3t9ith E Ado|A] A SS =AslauA} st EEL AAFAHAFE
& (oxyresveratrol @ 15.3%)4 I 8 AEQ oxyresveratrolo] i1 &Akst Aol 9l

a1 &R ascorbic acid, resveratrol, troloxS 7| =Asle] B w3 T
1.5. CAA assay

CAA assay+ Cellular Antioxidant Activity assay®] SFAF= A cell ol A 2] o{\}ﬂ
SAY F Jde BRoltk 71¥9 in vitro FAtsts A
(A2l A 87F ROS9 A3 whgsto] gel)e S 3
assay I thH CAA assay= MX A9 4 ¥& 59 bioavailabilitys 312
cellular-based assay@tal & = 9t}

71240 AU = HepG2 celll  DCFH,-DA(dichlorofluorescein diacetate)2t= &%
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dye® ¥2W DCFH, dH= Axzus S3etar Aol = ROSe| o3 DCF JH=
Absty]ol wgstAl "k ROSe]  SdistE fdlA free  radical  generator®
AAPH(2,2'-azobis 2—-amidino—propane dihydrochloride)E 3$t7] “Yo]Fi=dl AAPHe| <3
A peroxyl radical (ROO)E <18] DCFH,-DAES AtsA)7it). oju] shA Yols
compound= AlZUY R FFHo] AlZUe] g ROSES A7Asto] wel DCFe AHst= A 5|
sto] W ErS FolA Huh EFolv EEHE 249 dAksted vlHEEy] wie] olF o

Rl
gato] AENIA B4 FusHse 24 5 Arh(Fig. D

¢

—

ocnon) =
|

e = A e e
Pl T

o I Ly

v_/)'_\,_ e Antiox
) Antiox —| : 3

ik [ K I o
E __ N W D Antiox ) Antiox

Fig. 7. Cellular antioxidant activity assay .

WA 96-well plate®] 7+ well 7}t HepG2 cellS 6x 10* 7l9HE seeding 3t & 24417+ &<k
37C, 5 % CO, incubator StellA] wjkA]ZIt} oju] wjX|= 10 % FBS(fetal bovine serum)
9} 1% P/S (penicillin—streptomycin) & 7}t MEM WX & AF&3kt}, 2441 7F 3o 100 ud
PBS® washing 3532 ©A] 100 w9 MEM #ixld 25 pM<e DCFH,-DA<}t
DMSO(Dimethyl sulfoxide)oll <1 AAFHFEE, oxyresveratrol, querceting serial
dilution 3} o8] H %7} HEE A x3do] ZF wellol] #glste] 37C, 5% CO, incubator ¢t
ol A 1AIZE &b wi st oju Ab&slhe WA= FBS7F HI7FHA| eF= wiAIE ARE-Sf of
st=d 1 o]f+= FBS”’} DCFH,-DAE 4F3}A 7] 7] wolth 1AIZF Fo] 100 ut PBS=
washing 353 HBSSOl =2 600 uMel AAPHE 7+ wellol Yot 333 g ol A
Microplate reader (Spectra MAX M5, Molecular Devices)E ©o]&3] 1417 &< 58 744
o7 % (ex 1 485 nm em: 535 nm)S ST FAHE fluorescence g At WE
FHAagzE O 74 B4 AHewEo] wE AUC(Area under the curve) #S T3t}
ofef A& o]&ste] CAA @<= 38ttt

A 22| AUC gt
T OHEZAuc & 10

CAA unit = ( 1
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2. Oxyresveratrold] < F 435 oY a3 A
2.1. Oxyresveratrol®] A ¥7t= (tight junction)9 ¢tA 3 a3 A AFUH
2.1.1. Cell viability (MTT assay)

DMEM (Dulbeco’s Modified Eagle’s medium) ®j# ol 10% FBS, 100 units/ml penicillin %
100 pg/ml streptomycin, 0.1 mmol/l non-essential amino acids, 1 mmol/] sodium pyruvate
S F7Fsle 37T incubatoroll 5% CO,-95% air =/ o2 HjY¥ Caco-2 cell] 80% con-
fluencedtAl A2 0.25% trypsing ©]-&3lo] AEZE wolar, 1.25 x 10° cells/mlE cellS
= 243 3 96 well o 200 pl® seeding 3ttt 37T incubatorell A % &<F <H4 3}
A 71 cell o oxyresveratrol(10, 20, 30 pg/ml)= A2 3FA Tt 24 A|ZF &, A5 HLS A AL
5 mg/ml stock MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide)
(Amresco, USA)E DMEM #jA]o] 1/40 8j= 3] A 3]]/\1 Yo & 37 C incubatorol] A 1A]7F
HES-A Tk Bk AAo] A7 S dS AA 3 3 DMSO(Dimethyl sulfoxide)Z 100 ul
Y 31 microplate reader (Spectra MAX, Molecular Devices)& ©]-&3}o] 540 nme] o=
OD #& SAstArh

2.1.2 Transepithelial electric resistance (TEER)

DMEM #j =] 10% FBS, 100 units/ml penicillin % 100 pg/ml streptomycin, 0.1 mmol/l
non-essential amino acids, 1 mmol/l sodium pyruvateE *7}sto] 37 C incubatorel] 5%
C0Oy-95% air A o2 % Caco-2 cell ©] 0% confluencedtAl AF2HH 0.25% trypsins
o]-g3ste] MEE Wolll T AEFE 7 x 10" cells/mlE FA3dte], Trans 24 well insertel
300 pl A EF399 ). Basolateralol & media 900 plE 25319 tE 2~3Y vhtl medias o]
43l washingstHA 1443 vl 3 & 2E wello] 600~700 Q9] #hell =std, A3
ARS8 T Trans 24 well insertol] cold HBSS(Hank's balanced salt solution)E 270 nl ¥

3 900 pl®] cold HBSS7F &4 = MZE Trans 24 wello]l 75t 3083 HA st 3
HBSS 8] A1 71 oxyresveratrol(10, 20, 30 pg/mD< A2t & 4A17F vlth TEER#S =
I

2.2. Real time PCR

Caco-2 cell= FDMEM®H Ao 10% FBS, 100 units/ml penicilin % 100 pg/ml
streptomycin, 0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}3s}
o] 37C incubatorel 5% CO2-95% air 2=/ o= w]gsl ). Celle] 80% confluencedtAl A}
2 0.25% trypsing o] §3te] AZE goldl T 2 x 10° cells/mlE cell &2 A3t}
6-well plated] cellS seeding 3+ %, 37C incubatordl A 3sFF &<t o+43) A7) oS &
o}# oxyresveratrol (10, 20, 30 pg/ml)< A glstal 2447k Fot viSFA AT o] &, trizol &
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o] &3to] RNAE ®esta, ¥2l¥ RNAZ Revert Aid First Strand cDNA kit (Fermentas,
EU)E o]&3te] cDNAZ conversion 3 ¥ DyNamoIMHS SYBR Green gPCR kit
(FINNZYMES, Finland) A]¢fo =2 StepOnePlusTM Real-Time PCR System (Applied
Biosystems, Foster City, CA, USA)= Al&3le] PCRES sttt AF&¥  primerd
sequencet™ GAPDH (Sense: 5" -AAG GGT CAT CAT CTC TGC CC-3 ", Antisense: 5~
-GTG ATG GCA TGG ACT GTG GT-37), Claudin-1 (Sense: 5" -CGA TGA GGT
GCA GAA GAT GA-3', Antisense: 5" -CCA GTG AAG AGA GCC TGA CC-37),
Occludin (Sense: 5" -TTT GTG GGA CAA GGA ACA CA-3’, Antisense: 5  -TCA
TTC ACT TTG CCA TTG GA T-37), ZO-1 (Sense: 5" -TGA GGC AGC TCA CAT
AAT GC-37, Antisense: 5" ~GGT CTC TGC TGG CTT GTT TC-3' )& AM&3t4ich

2.3. Western blot

Caco-2 cell= DMEM #jxlo] 10 % FBS, 100 units/ml penicilin 2 100 pg/ml
streptomycin, 0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}3s}
o] 37C incubatorell 5% CO,-95% air &4 o= Hj¥aich. Cello]l 80% confluencedtAl =
2l 0.25% trypsing o]-&3te] AEE woldl F 2 x 10° cells/mlE cell +2 24T
60 mm dish®l cell2 seeding 3 %, 37 T incubator °|A 3&tF &< SHA3 A7t v
o3& oxyresveratrol (10, 20, 30 ug/mD<S Aglstal 48A1F &<t ¥l AJF T o] %,
Pro-prep (intron, Korea)S ©]&3}o] cell ¢te] & &d S F%38131, BradFord assayE ©]-&
3to] 7} sample®] protein loading %2 ZAsAT. AFEH 12 A= GAPDH (Thermo
MA5-15738, 1: 5,000), Claudin-1 (GeneTex GTX15098, 1:100), Occludin (GeneTex
GTX114949, Zo-1 (GeneTex GTX108592, 1:2,000)°]1, 2x &A= Anti-mouse (Thermo
NCI1430KR, 1:50,000), Anti-rabbit (Thermo NCI1460KR, 1: 10,000)& ©]-&3&} 1t}

2.4. Immunocytochemistry (ICC)

Caco-2 cell& DMEM ®ix]o] 10% FBS, 100 units/ml penicilin % 100 ng/ml
streptomycin, 0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE 3 7}3s}
o] 37C incubatorell 5% CO,-95% air &4 o= Hj¥aich. Celle]l 80% confluencedtAl =
2 0.25% trypsing o] €3te] AEZE dojll 3 2 x 10° cells/mlE cell 5 FA 3o},
CoverslipS "8 ZolE 24 wellol cellS seedingd$ tight junction®] 3] ©]Fo] #
W 7bA] o w2 T ShHA vdAI AT 10~14937F Wi ¥ oxyresveratrol (10, 20, 30 n
g/mlE A2 3tar 54 FoF vk A7) 3L 4% Formaldehyde® 11 A7l #-of AntibodyS ©]
g3 dasA AHEE 13 FAE Claudin 1 (GeneTex GTX15098, 1:200) ]t 23} 4]
+ Anti-rabbit DyLight 488 conjugate (Thermo 35553 1:1,000)& A}-&3}%3t}.
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2.5. Paracellular permeability (FITC-dextran flux assay)

DMEM #j =] 10% FBS, 100 units/ml penicillin ¥ 100 pg/ml streptomycin, 0.1 mmol/l
non-essential amino acids, 1 mmol/l sodium pyruvate® % 7}s}e] 37 C incubator®] 5%
CO,-95% air 24422 Caco-2 cell& vF3FA T Celle] 80% confluencestAl A2+ 0.25%
trypsing ©]&3sto] AZE wolll T 7 x 10! cells/mlE cell & ZA3st9], Trans 24 well
insertell cell 300 pl% 53} t}h. Basolateralol & media 900 pl& w53k th 2~3Y wvic}
medias ©]-&3}te] washingdb® A 10~14937F vl 3 & 2= wello] 600~700 Q2 Fholl
Z=ashd Ado AFE-3FTE Oxyresveratrol (10, 20, 30 ng/mb)S #2]3taL 12A]17F &< uj
& A7l & FITC-dextran 4 kDa (SIGMA 46944) 1 mg/mlS *J2]stal 6417 o vl A
T} Basolateral® wiA|& Xolr FitE FITC-dextran 4 kDa® 3%tE Fluorescence

spectrometer 2 excitation 490 nmol| 4] emission 520 nm®] IO =2 A3} )

2.6. Oxyresveratrole] 2] 3 PKC(protein kinase C), MAPK (mitogen-activated
protein kinases) A& 43 =3

2.6.1. Real time PCR

Caco-2 cell= DMEM #iA]o] 10% FBS, 100 units/ml penicillin % 100 pg/ml
streptomycin, 0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}3s}
o] 37 C incubatord] 5% C0,-95% air A o2 H]LFsFAth Celle] 80% confluenced}A|l A}
2hi 0.25% trypsing o]&3&le] AEE "ol 3 2 x 10° cellsy/mlZ cell 5 ZA 3Tt
6-well plate®] cellS seeding 3+ %, 37C incubator oA 3s}F &< <HAHss = g
o}zl oxyresveratrol (10, 20, 30 pg/ml)< *2]staL 37C incubator oA v AJFH T} o] &
trizol2 ©]&3te] RNAE EZ|3ta #2® RNAE Revert Aid First Strand cDNA kit
(Fermentas, EU)Z o]&3le] c¢DNAZ 3 % DyNamo™HS SYBR Green gPCR kit
(Finnzymes, Finland) A]2F2 2  StepOnePlus™ Real-Time PCR System (Applied
Biosystems, Foster City, CA, USA)E Al&3le] PCRS X dsAtt. AFE-%E  primer?
sequence= PKC-6 (Sense: 5° - CCC TTC TGT GCC GTG AAG AT -3’7, Antisense:
5" - GCC CGC ATT AGC ACA ATC TG -3"), JNK-al (Sense: 5" - GCT TGG AAC
ACC ATG TCC TGA -3’7, Antisense: 5" - GTA CGG GTG TTG GAG AGC TT -

37)& o] &3t

i)

2.7. PKC inhibitor (GF109203X)el €3t Al EZ3+= (tight junction) #&d FAX};
PKC® MAPK ZZ fxAe 2dFe W3l

2.7.1. Real time PCR

Caco-2 cell& DMEM ®ix]o] 10% FBS, 100 units/ml penicilin % 100 npg/ml
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streptomycin, 0.1 mmol/l non-essential amino acids, 1 mmol/l sodium pyruvateE % 7}3s}t
o] 37C incubatorell 5% CO,-95% air 23 o= wjaldoh. Celle]l 80% confluencestAl =
b 0.25% trypsing o]-&3te] AEZ ol 5 2 x 10° cells/mlE cell 5 =43
6-well plate®] cell& seeding 3+ ¥, 37 C incubator oA 35 F<ot ¢tA 3 Azl & PKC
inhibitor (GF109203X) 8 uM= A28} 2A|7F &<k il Atk 1 %, oxyresveratrol (20
ng/mh<= A shar, 12417F &2t v F shgith o] ¥ trizol ©]-&3te] RNAE #elstal 2%
RNAZE Revert Aid First Strand cDNA kit (Fermentas, EU)E ©]83}¢] ¢cDNAZ conversion
& & DyNamo™HS SYBR Green gPCR kit (FINNZYMES, Finland) A¢F2. & StepOnePlus™
Real-Time PCR System (Applied Biosystems, Foster City, CA, USA)E A}-&3to] PCRS %13)
At AFSE primere] sequencer= GAPDH (Sense: 5 - AAG GGT CAT CAT CTC TGC
CC -37, Antisense: 5" - GTG ATG GCA TGG ACT GTG GT -37), Claudin-1 (Sense:
5 - CGA TGA GGT GCA GAA GAT GA -3, Antisense: 5 - CCA GTG AAG AGA
GCC TGA CC -37), Occludin (Sense: 5" - TTT GTG GGA CAA GGA ACA CA -37,
Antisense: 5" - TCA TTC ACT TTG CCA TTG GA T -37), ZO-1 (Sense: 5" - TGA
GGC AGC TCA CAT AAT GC -3, Antisense: 5 - GGT CTC TGC TGG CTT GTT TC
-37), PKC-§ (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, Antisense: 5" - CGT GCT GTC TCC TGG AAG ATG -3"), JNK-a
1 (Sense: 5" - GCT TGG AAC ACC ATG TCC TGA -3’7, Antisense: 5 - GTA CGG
GTG TTG GAG AGC TT -37)S o] &3slith

3. ANFAFSE L FJu|v &
3.1. A¢k

Oxyresveratrol, NAC(N-Acetyl-L-Cysteine), Oil red O, Insulin, Dexamethasone,
IBMX(3-isobutyl-1-methylxanthine)¥= Sigma (St. Louis, MO, USA)A&#S ARE3}SaL,
Isoprophyl alcohol<= DAEJUNG CHEMICALS (%+=7), Formalin, DMSO(Dimethyl sulfoxide)+
SAMCHUN PURE CHEMICALS Co. (%), PBS(Phosphate buffered saline)< AMRESCO
(USA), BCS(bovine calf serum)< WELGENE (3t=), EZ-CYTOX kit= DAEILLAB
SERVICE Co. (&), DMEM(Dulbeco’s Modified Eagle’s medium), FBS(Fetal bovine serum),
Trypsin EDTA, PS(Penicillin-streptomycine)= GE Healthcare Life Science A%< AF&3}3ith

32. 43 AEd AX
2 A3 AMEE AlE+ 3T3-L1  adipocyte(Fig. 8)= ATCColA & FREATH

3T3-L1 adipocyte=mouse AW x2 e M 3EF(cell line)= A[WuA} T AGA 2
o] AR Tk
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High Density Scale Bar = 100um

Fig. 8. 3T3-L1 cell line.
33. 438 AX g =4

3T3-L1 AxE AWATH E(preadipocyte) “gel2] wiEstE Alxo|th, AE wieF wix|=
DMEM (Dulbeco’s Modified Eagle’s medium) ®i#]ol 10% BCS(bovine calf serum)®} 1%
PS(Penicillin-streptomycine) & 3 7}ste] AFE3F1 3L 37C 5% CO; incubatorol| 4] #l %k3kT},
FBS(Fetal bovine serum)© 3T3-Llol| #3E f% 3 4 217] "ol BCS serums AF&
ato] mEst dHE A g

3.4. 3T3-L1 ¢ AIXEA =3

3T3-L1 AlEe] W3t A FHFE=EE (oxyresveratrol % 153 %)3} oxyresveratrol®]
MNEEARS =AsAUT. WA 96 well plated]  10% BCS(bovine calf serum)$t 1%
PS(Penicillin-streptomycine) S X33 DMEM (Dulbeco’s Modified Eagle’s medium) Hj %]
o A wjeFs 3T3-L1 AMEE 5 x 10* cells/well seedingdtil 37°C, 5% CO, incubatorol Al 24
A 7F B9t ujeksttt. 24X 7F Zo] wjAE A A2 DMSO(Dimethyl sulfoxide)ell 5¢1 A%
FAFEFED oxyresveratrolS serial dilution o] o8 FE7F HEE A% ZF wellol
xg]sle] 37C, 5% CO, incubatoroll Al 24A17F &<t vt} 24A17F & WX & A ASFaL
WST-1 kite] WST-1 solutions @&t 14] % Microplate reader (Spectra MAX,

Ar
Molecular Devices)E ©]83}¢] 450 nmoll A S35 =43}
3.5. 3T3-L19 &3H4%=

nEshd el 3T3-L1 Ad Al Z(preadipocyte)v= o2l 7k AEst &4
(differentiation inducer)S *g]s}H X WA E(adipocyte)® E3FE Tl WA cell culture
dish(60 mm)ell 2~3 x 10°70¢] A FZE seeding 3 F 3~4U7F wiekste] 100% confluent A

g7 H=E sl 2 3 29 E<k ¢ wjYsle] contact inhibitionS #F=3Ch 1%
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PS(Penicillin-streptomycine) 2} 10% FBS(Fetal bovine serum)E& *¥3%-$F DMEM ®j %] 37}
A #3i= 2 (5 wg/ml insulin + 1 uM Dexamethasone + 05 mM IBMX)¥} &7
DMSO(Dimethyl sulfoxide)oll <1 AX|FHFZEE  (oxyresveratrol 3& 153 %),
oxyresveratrol< serial dilution 3te] o8] TE(FAFAFZED 50, 75, 100 upg/ml,
oxyresveratrol 10, 20, 30 pg/ml)7} H == A 231l Z; dishol A3l 37C, 5% CO.
incubator ¢Fell A 60A17F Eot wjekslct, 1 $o] HU3d viA o 5 pg/ml insulind} A E&2
gk xghsto] 24 3 WA WA E Zolr 6Y &<t widett.(Fig. 9)

R

Preadi t
readipocyte % 35
Y —— N
3T3 —L1 Seeding 100% confluence
1-|
2 .
- 60 hr
4-|
Adipocyte
Every 2 days for 6 days
B = = ]
* 5 pg/ml insulin
Compound Differentiation

Fig. 9. 3T3-L1 #3t7%= #A.
3.6. Oil red O staining

Oil red O(Fig. 10)& sudan staining®] 9 ks stuUZ F A W (neutral triglycerides) ¥}
A A (ipid) e FAsE Bea ol 500 nmelA FEFE zH=th Oil red OF A3

W 3T3-L1 w834l S = AX e AW (F2 triglyceride) S AME = At}
o A= ZHFtol A Oil red O tA isopropyl alcoholel] o] &8lA]7] & 3 =S =A 5}
W At & ¢ Q= o]lE T3] A WHEsHadipogenesis) A &3S 4T & AT
~- - @
N N

OH \_4

Fig. 10. Oil red O.
3T3-L1 #3} =& vzl 3 4 m PBSE 29 washingd % 4 mle] 10% formaline % i
Ao 10%7F ¥} formaling A A3 Al 4 mle] 10% formaling ¥ HA 3k A7
o] AolA TAA L formaling A AL 4 mle] SHT= 29 washingdt & 4 ml2]
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60% isopropyl alcohols Y il 2o 10%7F +=t}. isopropyl alcohols A AT} 2ol A
sl A=Azl £ 25 mE-J Oil red O working solution (in 60 % isopropyl alcohol)= %
3L Ao A 1083 g A%t Oil red O working solutionS A ASt 4 Mo THTZE 49
washing ¢ttt 5 —Ee‘ AASIL Aol A Sds] A=A F 5 ml 100%  isopropyl
alcohol= %1l 103+ a4k &5w &2A21th 100% isopropyl alcohols blank® 3}
Microplate readerE ©]83}°] 500 nmolA] FFE=E =43}

4. Oxyresveratrolo] 93 FU 94354 TS AW a3 5H

4.1. Oxyresveratrol¥ AXFAFEEZ o MUC2 @i % =3

ol Aol FAl HEHlE AWAIEE BIst 54 H3g ditstes 5o vt dva
dH A At ofH Ao oA FalS AT dH A A= goblet cell-like Al3E

9l LS174T cell & ©]83}o] gqRT-PCRE %3l oxyresveratrol® AAFAHFZEZLS A
gb = AlE |l MUC2 F73dAe] o] o9 A Wstel=%] dolr tth. LS 174T cell
RPMI-1640 wjA]e 10% FBS, 100 units/ml penicillin, and 100 pg/ml streptomycins % 7}
3le] 37C incubatorel] 5% CO0,-95% air = o2 w]gatAt) Celle] 80% confluenced}
A 0.25% trypsing o] &3t MEZE wolWll F 25 x 10° cells/mlZ cell 5 Z43F
t}. 6-well plated] cellS seeding 3+ %, 37C incubatorol| Al atF FoF ¢t 3} Al 7lt} t}e
9 o} oxyresveratrol (10, 20 pg/mD¥ A (50, 100 pg/mhE A2 gk & 48 A7k &<tk
i kel - trizolS o] &3e] RNAES &3t} Positive control® 41 #1]o] &37F 3l
3 89ra ] 2+ propionates AR5t FEl¥ RNAE Revert Aid First Strand ¢cDNA
kit (Fermentas, EU)E ©¢]&3}o] cDNAZ conversion 3 % DyNamoIMHS SYBR Green
aPCR kit (FINNZYMES, Finland) A12f©.2 Step One Plus'“Real-Time PCR System
(Applied Biosystems, FosterCity, CA, USA) 71A1E A}&3t9] PCRS sttt AL&H
primer®] sequence:= GAPDH (Sense: 5’ - AAG GGT CAT CAT CTC TGC CC -3~
Antisense: 5" - GTG ATG GCA TGG ACT GTG GT -37)¢F MUC-2 (Sense: 5 -
ACC CGC ACT ATG TCA CCT TC-3’, Antisense: 5" - GGA CAG GAC ACC TTG
TCG TT -37)olt} Ay ofFAE Heldtx ¥e sample (No treatment)®] 4z @&
S 12 AU kAT (2-deltadelta Ct method).

o

.

4.2. Oxyresveratrol® A ¥+ (tight junction)d] ¢HA3 a3 =34

4.2.1. qRT-PCR

AT AMES] MAES (tight junction)®] 7M#H= 3 YHEZE AF allergen®] o] &2
#A&o] vy A AU A E tight junctiono] &4-S wrom A Aty Euwrt Z7kEc &
TR S7HEHE Wl 549 22 FlEdY F9E SVHA ASWNESs fdste] &4
27], A7 A9 A3 55 doy|A Hrl o]o] o]l AFo A= Oxyresveratrolo] tight




junction®l] VX += 35 Lolr 7] 93}e] human intestinal Caco-2 epithelial cellS ©]-&3}
o] tight junction®} #&o] ¥of gl FHAES TdFS dolr sttt Caco-2= MEM i
Aol 10% FBS, 100 units/ml penicillin, 100 ng/ml streptomycin, 0.1 mmol/l non-essential
amino acids, 1 mmol/l sodium pyruvateE % 7}ste] 37C incubatorel 5% C0,-95% air %=
oz wjslAdnh Cello]l 80% confluencedtAl et 0.25% trypsing ©]-&3lo] AEZE
ol 3 20 x 10° cells/mlZ cell 5 A3l 6-well platedl] cellS seeding & %, 37C
incubatorol| A &% Fot ot 3}t A7t} &Y o} # oxyresveratrol(10, 20, 40 pug/mDE
gk 48 AZF EF wi e F trizol & ol&3dte] RNAE /&t #El¥ RNAE
Revert Aid First Strand ¢cDNA kit (Fermentas, EU)E ©]&3}°] ¢cDNAZ conversion g+
% DyNamoIMHS SYBR Green ¢PCR kit (FINNZYMES, Finland) A|¢F2.2 Step One
Plus™ Real-Time PCR System(Applied Biosystems, Foster City, CA, USA) 71 A& A}&
o] PCRS 2 3&tdvh. AHg¥ primer?d sequence: GAPDH (Sense: 5 - AAG GGT
CAT CAT CTC TGC CC -3, Antisense: 5" - GTG ATG GCA TGG ACT GTG GT
-37), Occludin(Sense:’5 " “TTTGTGGGACAAGGAACACA-3 ", Antisense:5 ’
-TCATTCACTTTGCCATTGGAT-3 "), Claudinl(Sense’5 " -CGATGAGGTGCAGAAGATGA-
37, Antisense: 5" -CCAGTGAAGAGAGCCTGACC-3 " )¢} ZO-1 (Sense: 5" - TGA GGC
AGC TCA CAT AAT GC-37, Antisense: 5 - GGT CTC TGC TGG CTT GTT TC -

ot} A= ol AL A dtA &e sample (No treatment)e] F3x Hd=S 12
ol & s th (2-deltadelta Ct method).

4.2.2. Western-blot

e} 2. B4 A F 48 A 7F o]%, Pro—prep (intron, Korea)S ©]-&
WA A=t} BradFord assayZ ©]&3lo] Z sample®] protein loading

gstt}. AF8%¥ 123 Abt GAPDH (Thermo MA5-15738, 1: 5,000),
Claudin 1 (GeneTeX GTX15098, 1:100), Zo-1 (GeneTex GTX108592, 1:2,000)¢]aL, 22 Ab
+ Anti-mouse (Thermo NCI1430KR, 1:50,000), Anti-rabbit (Thermo NCH46OKR, 1:
10,000) ]t}

5. Oxyresveratrol®l 9|3 Caenorhabditis elegans® 3893 a3}
51. 48 5E mi<d ¢ wix A=

Ao AM&3 Caenorhabditis elegans (o¥7in}A3)S Bristol strain N2 (wild type) &,
Caenorhabditis Genetics Center (University of Minnesota, CGC)Z%E T3t C
elegans®] WY wWiIXlZ2= NGM (nematode growth medium, US biological)®ll
Oxyresveratrol (Sigma) %% Resveratrol (Sigma)S 0 (DMSO 0.3% v/v), 100 uM, 500 u
M, 1000 uM &sX=2 H7lste] o] &3t th Hol= £ coli OP50E o] 83191, Be Ag
A C. elegans= 25°Col|l A uj k&t th.
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52. #8 2% &3 B}

5713 AAVE B C
glol= = gt F-3hste] Ll
NGM plate

o
=
C. eleganss

Sodium hypochlorite-sodium hydroxide solutions ©]-& 3k
elegans®] %}—% E—E] 3}al, M9 bufferell 1643t overnightdle] -
GA7 € S 1200 goll 2% &< dA s d5s WY Sl
of %A 14 ‘%741 7bod wizbA 2 o ikt L4 WAZE #
5-fluoro-2'-deoxyuridine (FUdR, Sigma) (50 uM)<} Oxyresveratrol ¥+ Resveratrol®] &
TR H7FE NGM iAol 15ve] 4 &7]31, 24A1%F FA &2 #zkgin) ol FUARS A
7 ge o] Rslelx] RerE J8Y3h C eleganss picker®z HEHS w &-A¢lo]
Sl WE 5 Ao hFetal, =AY vulvadl AHoE 13 & % H g A 5
= AA e FEAE 29 Jrke A W SyAe® Agetla, & 1007k o] 4o
C. elegansE #7131t Mean life span (MLS)Q} Standard error (SE)% e FA0s
o]-&3te] Aitststt.

. )
g A

>¥U

N(N—1)

(j=age (day), d= (x;,xj:1) Abolel & A o N=AA AZF )

T+ T,
SE\/ LI Ve B K 7 W
J

53. rdA 2d W3 =74

A

Oxyresveratrol 5=+ Resveratrolo] FE=d 2 H7FE wix oA Z+zF 2447 T 72417k )
¥ C eleganss M9 bufferdl 2o R. D. Burdine®} M. J. Stern®] WH“< ue}
TrizolS ©]&3] total RNAE FE3%t}. Total RNAT RevertAid First Strand cDNA
Synthesis kitZ ©]&3 cDNAZ conversiondt % Fdx &3 WHIls =AHs7] 93]
SYBR green (KAPA Biosystems, USA)¥ StepOnePlus real time PCR system (Applied
Biosystems)< ©]-&3] quantitative real-time PCR (qRT-PCR)& %1 83}%1 1L, control gene

02X get-22 o] 83
6. FA 9 UAFAE vl AN FIdF G4 =4
6.1. 285 E 27, AEY Foq 2 ALY dAFAE F=

B A% Alg3 558 739 female C57BL/6N (Koatech, Pyeongtaek, Korea) & =2, A
ol 20 g A5 AS AHESeH, 157U EFAER AMFste] ASAI7L = AAsS]
o} U}—r = 12417 dark*hght cyclei ZA3%k 2A8A o AX3k microventilation
cage system (2% 23+2T, 5% 50£5%)U oA &3 Alsys FE3 AdS FFso] ALS3
Aok EE A9 iy s24Y adedde AAE wel JPHJHIRB W
% KUIACUC-2015-92). Agl 5= = =

¥ F 5wl ® o AR E 4 Ouel gAY =48 37K Adeisla, mhA
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6.5. HF =A< INOS$ COX-2¢ @¥d Wy &4

&3 oA dAS 2=587] 98] 1 mlel pro—prep (Intron, Seoul, Korea)S ZF# 9
31 Taco Prep bead beater (Taco, Taiwan)< ©]83}9] homogenization A7t} o] 3
10,000 gell Al 57 94 EElste] Fosds FElete] 9SS A9k BradFord W
AFHE o) gste] @A srE 43t 30 pge] @ ES 10% SDS-PAGEC d719 %
AT A7) E o] B gele trans-blot SD semi—dry transfer cellS ©]-&3}o] transferd}
Gt PBS-T (PBS with 5% tween 20)°] 5%% 3|4 ¥ skim milk® 4 CTolA 35 &9t
blocking A1zl & 'Y PBS-TZ 39 washing ¢+ H, 1:2002 34 ¥ anti-iNOS2 A
(SC-650, Santa Cruze Biotechnology)®} 1:2000% 34 ¥ anti-COX-2 @A (NB100-689,
Novus Bio)E o]&3lo] 1417 ot A=A w-3-AlZ T} Endogenous control &2+ 1:5,000
2 34 % anti-beta actin antibody (MA5-15739, Thermo Scientific)S A&t Hk-S-o]
¥d %, PBS-T® ©Al 3W washing 3 ¥, iNOS2, COX2& 1:10,000= g4+
anti-rabbit IgGZ, beta actin 1: 50,000 2 3] ¥ anti-mouse IgGZ 1At &9 WESA| A
o} wkgol # ¥ thA] 3 washingdtal WesternBright Sirius western blotting
detection kit (Advansta, CA, USA)E o] &ste] Wi=E AE3A Tk o|H| A= FluorChem E
(Proteinsimple, CA, USA) FH] S &3 At}

orr

6.6. A A9 pro-inflammatory cytokinesd % 73

FA oA cytokineg =A3sH7] Yl wpF~E mﬂammation cytometric bead array kit
(CBA)E o]&3}t}. Kit manualel we} @3S ¥H3A171 & FACSE %3l cytokinesS #
A5t

EA A 2= SPSS version 12.0 (SPSS, Chicago, 1L, USA)S £3] o] Fo] it}

< Wit £ EFHAF (mean £ SD) 2 e AL, 3H wHESH 5 7] SAA
d2 Student ftest (2 Z145)9} analysis of variance (ANOVA, 371& o= HAS

3t a, p < 0.05 Q1 A A Zol7t dvhar @A st
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AL = D-05

A4d A3Es a7 A5 H UH

ook
n2
ofX
>,
o

BAAFAFZELY 3
1. AAFAZAFZELY FEFAE
11. A=

BoAdgo) Algd AAFAHAFZ=E(RME)Y oxyresveratrol %S HPLC &4 2y}
15.3%°] 2 th"? Fetal Bovine Serum (FBS) ¢} Dulbecco’s Modified Eagle’s Medium
(DMEM)> Life TechnologiesZ%¥ 79433t AACOCF; AA861, Baicalein,
Bay11-7082, LY255283, U753022 Calbiochem . &5 G383t} Lipopolysaccharide, di-
methyl sulfoxide + Sigma-Aldrich® %€ A3tk 5-lipoxygenase &A= BD
Biosciences= %8 A3, cPLA, 12-lipoxygenase, p6b &A= Santa Cruz
Biotechnology &8 T3ttt 2832 phospho-cPLA,, phosho—p38, p38, p-IkBalpha,
IkBalpha, beta—actin, alpha-tubulin& Cell Signaling Technology &€ -3} %1t}

1.2. Al Eul <k

o haAFES Raw264.7 AFEE American Type Culture Collection© &5
TAskAT. a8l Raw2647  AM¥+= 10%  FBSe  Antiboitic-Antimyotic  (Life
Techonolgies)”} 3% DMEMol &2 37°C 5% CO, AF3Foll A wj %3l

1.3. Semiquantitative RT-PCR (A X HA} £4)

B2 E RNAYE IntronollA Al 3% Easy Blue kitE o] &3lo] F=3ct. A= 1.25 ug?

2 M-MLV HHALEAE o] &34 cDNAZ A sATE ol 9 PrimerE ©l€3l4 R

NA«] AALEES =439t mouse NOX1 (forward, 5 ~AATGCCCAGGATCGAGGT-

37 reverse, 5 ~-GATGGAAGCAAAGGGAGTGA-3 ") ; mouse BLT2 (forward, 5-CAG

CATGTACGCCAGCGTGC-3; reverse, 5-CGATGGCGCTCACCAGACG-3) ; mouse IL-

6 (forward, 5-CACGGCCTTCCCTACTTCA-3; reverse, 5 -TCTGGCTTT GTCTTTC

TTGTTATC-3") ; and GAPDH (forward, 5" -CTGCACCACCAACTGCTTAGC-3 " ; re
verse, 5 ~-CTTCACCACCTTCTTGATGTC-3 ).

1.4. Western blot 992 2&g FA

M X+ Cold-PBSZ A& % Lysis Buffer (20 mM Tris-HCI, pH 7.5, 150 mM NaCl, 0.5
9% Nonidet P-40, 5 mM EDTA, 1% Triton X-100, and protease inhibitors [100 mM
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phenylmethylsulfonyl fluoride, 1 mM sodium orthovanadate, 2 ug/ml leupeptin, and 2
ug/ml aprotinin)® AXE &3t &  95°ColA] 5837 719 sk SDSeF WES-A]
Sample< SDS-PAGE=Z #33%9 31, PVDF membrane®. 2 90+ &<t 100VZ ©] & Al F .
I % 1AZE B A= Blockmg 3k 3L, p—cPLA2, cPLA2, 5-LO, 12-LO, p—p38, p38,
p-IkBalpha, IkBalpha, beta-actin, alpha-tubulin A& o]&3le] AF Al 281
Peroxidase-conjugated 22} A E o]-&3sto] WEEA|7]aL, ECL AleFS o] &3fo] w9
F= SA4sAH

1.5. RNA interference (RNA 7+ & o83 A IA)

BLT2-509° 4 (5’-UCAGCUUAGGAGUAGUUCG-3";),NOX1-5 094
(5-GCUAUGGAGUUUAUCCGCAGGAAUU-3;) 183l control (scrambled) siRNAT
Bioneerol A &2t} siRNAYE Opti-MEM HiA| S o] &3} invitrogen® Oligofectamine<

o] &3to] FHAAE A A AT

A ¥E+= ROSo wzksl E#el 2/ 7' -dichlorofluorescein diacetate (DCF-DA; 10 uM)®
2027 =& AFHY AXJ ROS¢HY &S F3 fEl¥ DCFe 4& FACSCaliburgs
_Q_.:_
[

1.7. IL-6, LTB4, 12(S)-HETE A %

MAEA A& wixE IL-6 A#F kit (BD Biosciences), LTBs, 12(S-HETE A% kit
(Enzo Life Sciences)E o] &3dlo] Al Fsl+ AulHor =43}

1.8. cPLA; activity &3

A 32 A

A cPLA, assay kit (Cayman Chemical Company)& ©]-&3}o] #| 3%
A o2

MEE ice-cold PBSZ A% F 4% paraformaldehyde® 4 At 28l 0.1%
Triton X-100% Alx2te] F348 S7RAZHT. 2 5 pb AR AFAI7IL & Fol
2ol 22 FAE AFgA AL 18l WS DAPIS EejA I I}E} 1 & coverslip2
50% glycerine 22 1A% F FxH&AvZ (LSM 700; Carl Zeiss) & 3|4 o|vA=
HEs A

_60_




FEWHS D-05

A3F d+Z243 4 uF
A1E AR AT 27 2 2%

1. BAFAFEE 71548 A ¥

L1 AAFEFEEL AxsH 2 3438 25 H7F ( In vitro )

1.1.1. HoOoA 8 (i3 2E# &) did F4s 55 53

z =52 TritonX—lOOQ LDH activityE 10022 A4FsEaL, vehicleS A #3h &
= S Wl HoO.E A28k ME2] LDH activity: 84.9t85% = UERRE
& 25750ug/ml FEOlA T YEREaL, 1 o]dte] FIo A=
25ug/ml F XA HO.0 o8] YeEld LDH activity=
50ug/ml & XN A= HoO00 93] YERY LDH activity
TEET A FoAA (p<0.05)S HFAo(Fig. 1).

fol L
0
N
e
e
g
1o,
Joh
o z
ofr
!

150+

100+

LDH activity (% of MAX)
o
(=]

AAFEEY] ME A4S 28] 98] 6.2550ug/mls 2 HT22 Aol A

LDH activity® =43 23 ZE FZolA AxS5Aol FolsiA veuA = %9}3}

AF==9 AE 54 A3 Fig 2 et A 55 5% tﬂﬂOﬂ w2} LDH %
oo

< W3 glo] A8t/ yeEbsth 50ug/ml 74 AR SFAJ o] §l stelatltt & f‘] ol

3+ ¥
A
o

o~

—
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2 (HOp)l

bl el 4

°©

25ug/ml ©|

o

3 %ge

=

25ug/ml I50ug/ml F=A BAH

A 2~ (HoOp)oll ol gF

(LDH assay)
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1.2.2. 33 2% H7}

FA hx EA¢l querceting 3ALE EH S 52425% = VBRI, AAFAHASFZELS
0.lug/ml ¥ 100pg/ml F=7b4 5% =710 wE 43t §%S Jebvk(Fig. 4). @4t
3} &% 0] control ThH] 50% Holx FLZ AASE ECsoitS 7.2ug/mlE e

o

t

DPPH assay

150+

=

o

=]
1

% of control

50+

1.2.3. ol Edd & HgolAl A &5 H7L
Invtrogen kit& ©]-&3 ol Z A 2 etolA] A &% A Wil we A PdEZE
olAld ZA o g ol A GF5S A Fa, P NEEZQ tacrinee] A ST
18.6+0.1% %= =<1 % A H(Fig. 5). L STkl & opMEEH o] &
oAl A &Fo] YEFHAINE Hi FE<Q 100ug/mlol % 50% ©]ste] A &5 o
Al %k7] Wl ICs#k AlAkS kAl X3t

T =
O M ro lo

AchE assay
150+

100

% of control

Ramulus mori alcohol extract &é?

Fig. 5. ol dZd o] =8l gholAl oA &%
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1.2.4. W efA| 2 H oA (BACE) 84 A &% H7t

0.lug/mlol A 100pg/ml 5744 RE o)A wElA 2] g oA

cytotoxicity assay
1501

% of control

o

&
N

¢ g o

o

Ramulus mori alcohel extract ‘}0
o

Fig. 7. MTT assay°ll &3k A% S4

FRET assaye ©ol&3to] wWlEtA| A HolAl A a%5S g2lst
H-48482] WlelA g HolAl Al &5 19.6%+0.1 = 2lg 3l

o)A Eol e

o Skt
BACE assay
150
E 100
;o; 50
1]
%) %\.'
Ramulus meri alcohol extract Vl‘ﬁ
Fig. 6. vletA| 2 2fElobA] &4 A &5
1.25. Ax 54 2
MTT assay Wl we} Mz 548 459, dx 549 quercetine AX S54&
UERN A ek th(Fig. 7). AAFAFZELLS 0.0 ug/mloﬂ/ﬂlug/ml s =M A = AE B4
UERUA] 28k RE 10pg/ml T 100ug/ml AlA = FZd wE ME Aol =A yERT
100ug/mi 55 A3 control W) 50% ok ALA} et Kol Mt e Fq
gt webA wEteldZol= 54 o4 &% A 100ug/ml FEE A9 E: A
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1.2.6. Hlglold 2ol= ZA A &5 H7} (cell based assay)

MTT assay ol wel vgtotdmol=9o] 54 9l AAFAHAFZREEY o4 555 54
3ttt WlglolE Rol= WhE X gl dtS control thH] 57.1+0.3% #+<S YERAATHFig. 8). A
ALl tix S A9 738£1.8% TS HEUo 494 s FAT + Al AAF
AZzZRuo nE o] xg|o] ol Rolt BE ety 593 2po]= Holx| ot}
2 AN AAFAFEEEY A7/ R F2Ef2a 53 e AT 674 in
vitro assayS T3 AT. FAFAHAFEZEEL bgoldZol= &3 oA, kst #g o}
Ao zdHetolAl oJAlel Z2+2F G50 e FAstAth AN M ERA] L HlobA] 2
8

!

A oA wEelE R E KA A
€ 10ug/ml 8 YERs] Ak, 100ng/ml FEAIAE vl w2 A S40] AE

2 g,

ApB burden assay

150+

Ramulus mori alcohol extract
Fig. 8. WEfdAZol= =4 o4 &%,

© M= FAFAFETTY A7 B FEREUE 523 d5e AT 67HA

Gats 48
A uk Wl ERA] 22 of A

in vitro assayS 33}
ofAE Zd o ~H ghobA|l Ao 7+t G50 des FAsH

A
24 ofAlel el rol= 54 As| e gQleA XA

2
=
0%
B
N
o
N
i
SUAPS
o HJE
rlo
=
o
<
1=
fru
)
[
oo
o,
12 =
2

1.3. &=3o]HH acute model E5H7H In vivo )
1.3.1. &x3to]H ¥ acute model E%5H 7} (Y-maze test)
AD acute modeld| Al A FAFZEE o3 719 F & a5 A% s Y

maze testE s Ay AHAATH FHIA FAT  (Aggregated AB1-42)91A4 %

Spontaneous alternation #t¢] 24z} 71.3+2.1, 53.4+19% =4 o AAT thH] 53 A
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Folol A FAAOE Fost
1-42¢ 9]¢t 7] &4o] %
50mg/kg o] i, *o”]

o] Z+z} 556+1.2, 55.
HojFA] % Ar(Fig. 9).

AN ETeR A8 ZYH A bSmg/kg Fo, ELND005 10mg/kg T2 A9, %
Spontaneous alternation #t°e] 59.1+1.9, 65.1t2.2 ¢ & Z}z} ZAE Qo HEFA Fol+ o
H FAAc R fo3 719 3&E 52 HAH(p<0.05 p<0.01)

A ZFAS A23E HAFAH(p<0.01). o] Aggregated AR

A Atk ol gt RdA FAFAFEED
9 A%, % Spontaneous alternation#t
Ao BFHA Fodt ¥ SAASZ Fgt Aol &

dcigregated Ap1-42 10k

= [

(=)

reous 2ten

onlaneous

Fig. 9. AD acute modeldl* Y maze testol <]gt

HAFAFERD T G5 % T

p

ICR wh§-2=o] AAFAZFZR T o3 7] g5 35 a5& S48 9 Passive
avoidanceE 433} step-though latency (sec) #< =743t} Control (10% DMSO
ic.v. injection) ¥} KA Fol+ (aggregated AB1-42 1ic.v. injection)oA Hi
step-through latency #ke] Z+ZzF 193.5+30.05, 575116908 Z2A=EQ oW Control thH]
Vehicle Folt oA FAA Fost zto]lE HAT (p<0.001). o] Aggregated AB1-42
i.c.v. injection®] <% memory deficite] & FEHASFS HAFAL. F3E o]k mEd
A AAFAFEZEY 50mg/kg Folvt (aggregated AB1-42 i.c.v. injection + A AFAHFE
% 50mg/kg), HAFAFE=EYL 100mgke kg Fol+ (aggregated AB1-42 ic.v.
injection + AAFAFZ=ET 100mg/ke) o AF step-though latency #kel Z+2+
42.33+11.26, 108.98+31.48=2 ZA ¥l om, FFA| Folxt thu] FAFHFEEZ 100mg/kg
FoAT A 719 g5 IE 5o FUEE S HAoy, SAA Fode T
A

A ELORE AEI =UHE Folit (aggregated AB1-42 ic.v. injection + =¥ &

o P}[l

O

& ol
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5mg/kg), ELND0O05 Fo]<* (aggregated AB1-42 i.c.v. injection + ELNDO05 10mg/kg) <]
749 7V74116.62+33.26, 152.12+32.45°0.2 Z4 ¥l om, ELND005 10mg/kg FolollAl F
HA Folat the] EAZR R §93 79 g% IE 5SS 1A (p<0.05) =uv#HA
Smg/kg T AF 719 g5 IE o HEHUASY, A FelAde slAH(Fig.
10).

250

E 200 T *

g 150 T

T L

S 100- -

caﬁ- 50 L

o T r T T T T
.d—‘\@\ __\éi‘é@ %‘3 G*@ - q_:q:s@ Gg;

.;"'&& \«:.*&% & &

Aggregated AR 1-42 10nM

Fig. 10. AD acute model°l|#4] Passive avoid-

ance testoll 9|3t FAFAHAFEZ=ELL 7Y TsF

§]“1 ,8.0
B Algo A= AD acute modelol 5] Y-maze test ¢} Passive avoidance testE ©]-8 3}
A FAAFEZEDA o3t 719 S5 38 §5S Hrt A 2 A, AAFAHFEFED
100mg/kg Fololl A F A ZFdlv] 7|9 g5 35 359 T7HEEE Holu, feost
719 g5 38 g%S HolA sk

14. AANFAFESEDLY QX175 /A EF(In vivo)
141, 23802 FEd 7|YEAEDgA FAFAHAFESE Lo 93
38 g54% (Y-maze)

2zaEgvoR FRE 79 & RN AAFAHAFZEEY &5 TS 54 5
#138te] Y maze testE 8 ¢ A3 AT BFA F SRS
Spontaneous alternation #to] Z+z} 729+15 |, 4884345 A om AAS v H3 A
Fofro A FAH R frolgh zte] (p<0.05)E HATh o]E 2:EEHld o3 7]

o] & FEHATE HAFSH

st mANH FAFHFE
=3
=

o

2 50mg/kgFAT, FAFAHAFEEL 100mg/kgFA T,
AFAFEET  200mg/kgFold, AAFHFEEDT  400mgkgFolwel  AS, %
Spontaneous alternationgto] z+zt 53.9+2.1, 59.5+4.3, 56.7+4.4, 584+1.7 & =A% JoH,
FE3A Foat giv] 719 35 G255 Holu, wEoEAS AFS HolA Fkon, FA
A oA E gtk (Fig. 11) SAUEEA=Z A8 mugd Fov9 49 %
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Spontaneous alternation #t¢| 62.8t1.8°0. %2 A&
fFolstA 719 35 a%S BRI (p<0.05)

o

W, F@A Fold tiH] FAHORE

80+
c
S
B 70-
E *%
£ T
© 60—
5
3 o k|
5 507 SR N
g |Lg kx| Lol 1o X
40- <
mo $17< '\@/’ \lf \f N
X T‘)Q\AQ/ W >
(—)ch,g;b.u (_)(Io T (_)(Jo T |(7(J~ T T T
Fig. 11. 2~3Zgvlos {Fxg 719 &4
oA Y maze testol] 2% AAFHFE

?13le] Novel object recognition test & <3 3 A3} AALI HFA| F (=7 Ee
1 Fofit)o A Preference index #te] Z+Z} 0.69+0.05, 0.50£0.06%= SA = om AHdwt o
Hl A FolFo|a FAAHORE {23 o] (p<0.05)E HATE ol ~zmEevld <]
719 4] & FEHISS BAFAH

5

olgld oA JAFAFELE S0mg/kgFolw, FAFAHFEEY 100me/kgF ol i 9]
A9, % Preference index@te] Z+7F 0.47+0.02, 0.53+0.02% SAEFom HIFA FoJ+ o
Hl 719 35 E5o HolA &Fsken, 44 F9A8% At (Fig. 12) A Hxz==4d=

EUlHd FoJate] A9 % Preference index 7ol 0670010 % =AHmQom X
PA Folat ] SAHLE FYA 71 I H E5 S BT (p<0.05)
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Fig. 12. 23 Z#g7oz f=4d 7|y
J Edox  Nobel object recognition

E
testol] o]t AR FAHFEFEDT S5,

b

EH70E FEE VAEFELAA FAFAFESEL T

=
32 §54d (Passive avoidance test)

NAFAFEEDS ICRuF-20 Foldta 3 A]7F F o] Passive avoidance test (training
trial) & 3 3}o] step-through latency (sec)ztS SAH3AT. AT FI3A FoAL (=
HAEZpy Foldh)ol A Zhz; 224455 2531352 A HEon T aF7F EAXORE 9
gk zol7 glas Folstth ol# gk Rdo A A FAHFEEY B0mg/kgFAT, AT
B2 100mg/kgFol 9 ¢ step-through latency (sec)zto] 23.6+4.4, 25.0+55 &
At FANEEAZ AFES uHd Folate] 4% step-through latency (sec)dt

o] 247522 A4t Wk trammg trialol A step—through latency =% ZAi:= =

T OEite] FAIASE folgk Aol glo] Hls=gh ;\]7}01] ofF& Wl SolzkEs B
T2t} Retention trial< training trial 24/\]7J B3 & 433t th Retention trial ¥ A|7F
Aol FYGA 2 AAFE=, =vHdS Folssit

Step-through latency (sec)#< =4 3 A3 AA

B
_\-;1
1
g
By
i
o
R
I

)l A ZH7) 244.5+21.3, 502+592 SA Ao, G4 dib] F A Fo FAA
oR fol@ FAE BT (p<O0D). odF Arp smBeulel o8] slo} Eao] & f

ZHEASE HAFAL

olg]gt Ruo|A FAFAHFEZEE S0mg/kgFolw, FAFAFEET 100mg/kgF o2
79 step—through latency (sec)@kto] 58.1+6.6, 56.7+6.6 = =AY ow, FdFA| Tt o
v FAA o8 folgh Aol& yER A &ttt (Fig. 13)

AUANZEA R AL =vdd Folte A9 step-through latency (sec)zto]l 135.1+26.0
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H
Ao

Ao, FYPA Folit giv] FAHR Fofgt F7HE YERUAT (p<0.05).

2FEHNOZ FrE 7|gEdRdeA 371K M2 bgE 7]9Es FE4F (Y-maze,
Novel object recognition, Passive avoidance test)S 43 s} CAAFAFEEDY HoE

32 32
o de

w7k Relste] AYS FANL. R JHREL B

3] Bs& HolA Fa

1.5. ZAFAF

e
Mz
iz}
Lo
o
N
N
olf
=
'
o2t
[»
|m
X,
I
)
N
=2
l:p{:
B
{ih)
B
o
)

2 A PN = FAFAFEZEEY AA 7S &5 Flstr] 93l in vitro ¢

in vivo Al@s Tl rEAS gdsty o

ANAFAZZELS in vitrodl A WElold RolE X AAsH FqAstES A Q)
Rom gxstolmy F4 FE R oFke] QAV]F I ETE HAS
BAFAFZELY] AAVE FHsE wegoldzols §F A FAstsom <)
o dF 258 IUT F AAS
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3. &A=

3

AFEETS 494 A=

1 BAFRFEZEL W ARE

311 442%

ul
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1t

=

D ZAREAES s

(1) ®»FE7]708 Oxyresveratrol @]

A9 PR 13 U

30 30
g " .k/l—.\. gzo
g ' —~—ungac B =B 4t
B 15 - B 15
g =xgosc —a- %3 25
§- 10 - b= B|RHE 40°C £ 10 AR A0
g : 8
o
5 - : 5 -
a T . 1 o
o3 2748 6742 12748 o e 24 g 6742 12748
Fig. 15. X ¥&7]37H oxyresveratrol®] $F=Fw s
T 12719 & 72 2=U4T, 25T 40T)¢eF Weol A3 fio wep H3ES st 43
4T, 25CAM = &4 94 W7 A gl o, 40Tol e Algke]l Ao whep sheko] &
AstA WolA= AEgFS WEhda, Fdel o ek WSty gldlth 40Te mae
oxyresveratrol 3r#e] W3lo] JAFS F= Aoz e AT
(2) AxFFrio ¥l
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Fig. 16. RE7|HH Az ddwsth
£ 149 B9k 27dE o 209 hor 7 LEGEAT, 25T 40T)% Wel 33 &
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(3) M3t
o g Ut
15 &
1
15 \’"‘*--E, / /\\
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=T =E25 = ==y BN =400 ity 25T =40

Fig. 18. 33 Zxistol A BE7]0E E2e] A4 wis)

M2p 5 Az 4C BREAAE
25CA40C RIAA g2 SFol o AAHoz Mo] o FHA 25CANA = 3
=] al

ol ol
2 FFE S5l s Aol WMshdA, bet(AH =)} agh(H =)ol WojA] 7] A2 aL, F4
of Apgrel Auglol Hld AFE dERHAT 40ToAAM = HE H agto]l HolA]7]
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Aztste] ME7L LERE7] Alztste] gro] wolzl
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1209 B4 W AsF, AL 4CANE 5% 5o Sla FFuste 9k 55C, 00
A oo ageld AF Fgol o8 Aol skl Witk 1248 FA Wk Az A
2 4TAAE 5 ol o@ 4RusE gtk 25T, 0TAAE 919 ageld] A F
o s el Ao s

S

312. 248
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5. 43AE 2%

L 93 7154 B

5.1.1. ¥& 2(Baseline) t¥] 24 & & ADAS-Kcog 719 8¢ W3} F

Table 20 2ot FA 9] JAAAEAHE 4% 58 A3 58 F ADAS-Keog 719
89 A w4 Ads AvEd, AP AE 58 A ADAS-Keog 7191291 A
11, o) 46 + 2.32

27 e AR f9

] Aae Al A4

. . T o] A CSRE o3 Aozt gl

t}. (71 A: p-value = 0.1266, £ 5: p-value = 0.3960) Z+ ++ W ADAS-Kcog 71¥ 29 #H

T W Ee AgTe AS -338 £ 227 2 BAAFOR Fo3 Aolrf YA, HERTF

-353 £ 187 = SAA SR Fog Aol7t AUt (AP p-value = <0.000L o =

o p-value = <0.0001) AAHEAHE AF 58 A o] £8& F ADAS-Kcog 71921l
A Wspde] o b Aol= FAH R Fog ZFelzt 1l (p-value = 0.3749)

Table 2. W5 2(Baseline) thH] 2 4 3 & ADAS-Kcog 719} 8¢l WH3lZ(FA & PP ).

ADAS-Kcog 7ol Al o=t =7t povalus
Fa = M= AD M= 39
™ 440 38
E hMeant5D .00 211 945 232 a.1266"
Sazelne :
Median 850 900
Min, PAax 6.0 16,20 4. 30 1£.00
n A0 1B
Meant 5D 553 1.72 600 269 0.3 50
24 weeks =
Median 500 500
BN, Max 200 1330 200 1200
. 40 3B
hMeanx 3D -3.38 227 -3.53 1.87 0. 3749%
Change .
Bedian -2.00 - O
Min, Max -B.0O0 1.00 -7.00 (s
2 pvalus < OO * <O
[ M= 37 M= 37
mn a7 37
- Meant 3D 211 216 251 234 0.1649"°
Sazelne i
Median .00 9,00
Min, Max 600 16.00 A 00 1400
n a7 37
Meanx5D 559 1.79 .00 273 O.2BTEL
24 weeks .
PAedian 500 600
BN, Pax 200 1D 2400 1200
n c ¥y 37
heant SO -3.51 230 -3.51 1.89 0. 5000
Changs .
Median =300 -4 ¥
BN, PAax -B.00 100 700 (i}
=L walkus <= OO = < DO~
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5.2. ol& 7154 H7HEA

5.2.1. Wi 2(Baseline) tH] 12 & ¥ ADAS-Kcog T4 WH3F
AAAEA DG 2F 58 A3 58& & ADAS-Keog 4 F3 Wstd (ADAS-Keog &
A at V3 - ADAS-Kcog =74 at V2)9] 4 Z3E Table 3o A sttt FA 9 &
S A AR, DAASAYE AF 46 A ADAS Koog B4 A5 Al 2
9 1328 + 323, T2 AF 1433 + 401 = F #3Fol] BAAFSRE 723k Zo]7t
I, JAAHEAIHE AF %% < ADAS*Kcog T A= AT 49 1010 + 312,
zate] 491034 £ 408 & F o ol SAHSR Fog zol7t §LATH(7]1 A p-value
= 0.2460, F#: p-value = 0.7684). 7z W ADAS-Kcog T3 4 ¥W3zs Ayrw
Algato]l -318 + 297 22 FAIFS=ZE fFol Aol7F A, Rt 405 = 277 = lEéT
AXoZ Fo3t o]zt YAt (A d: p-value = <0.000l, o =+ p-value = <0.0001)
AAGBAEE AF B A ol 3§ F ADAS-Keog FH +1 WslFe] T 1 Aol
= %ﬁ]ﬁlgi ‘ﬁ‘ ?:5_ 5‘]’ ]7]' u/w/\‘ﬂr(p value 01816)
Table 3. W 2(Basehne) v 12 = % ADAS Kcog =4 t‘4QE‘:(FA & PP ).
ADAS-Koog 1’?..:1 *|%-_v‘ - 27t pvalue
FA = M= 40 N= 33
n 40 as
—— Mean+sD 13.28 3.23 1433 a1 02460
SRS ra=dian 13.0 12.00
Min, Max 9,00 21.00 6.00 23.00
n 40 a8
tAeantsD 10.10 3.12 10.34 408 D7634"
12 weeks 3
redian 10,00 10,00
Min, Max 400 16.00 4,00 18.00
n 490 38
MeantsD 318 297 405 277 01816
Change .
Median -300 -4 50
Min, Max -10u00 200 ~40.00 200
ZU pvalue < 00001 <0.0001=
BP 2 M= 37 M= 37
~ a7 a7
: PeantsD 13.38 3.33 14,38 a10 D.3274h
Reneloe taedian 13.00 12.00
Min, Max 9.00 21.00 500 2300
r 37 a7
Mean+sD 10:27 316 10.27 411 1.0000
12 weeks
Mizdian 10.00 10.00
Min, hax 400 16.00 400 16.00
n 37 a7
MeantsD -3.11 302 411 a7s 01429
Change .
Median -5.00 -5.00
Min, hax 100 200 ~10.00 200
<0.0001° <0.0001°

=W gvalue
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5.2.2. W& 2(Baseline) ty] 125:3% Ao F34A FA(Verbal Fluency Test):
HF 534 (Category Fluency) W3 %

DAFEADE HE 28 ) %8 F o] HIY A UF FTY £ Wk (o] 73
o 2127
4

at V3- <o

H H
FAACE ot Apolrt ARaL, RIS 176 £ 234 = Eﬁﬂﬂoi O-Jd 2ol 7 At (A3
= p-value =<0.0001, Z* p-value = <0.0001) AAZXEAIHE 213 B8 A ] B8 5 <o
T4 A BT 5343 X Wskke] o 1F Aol AR FolekH] Ut (pvalue —02412)

Table 4. Wi 2(Baseline) Wv] 12 + % Ao {F3F4 A ¥HF 74 (Category
&

Fluency) W3} &(FA & PP ).
HH 584 Ot 35 554 A2 OQEZ 27t povalue
Fa = M= A0 M= 33
n AQ 29
] Meant 5D 1060 228 11.08 250 0.22450
Baseline :
Median 11.00 12.00
Mim, Max 700 15,00 5100 14.00
n 40 38
WMeant 5D 13.05 237 1276 270 06190
12 weasks
Median 13.00 13.00
Min, Max 700 18.00 500 1800
n A 3B
MeantiD 245 278 1.76 234 024124
Change )
Median 250 .00
Min, Max -5.00 .00 -3.00 6.00
24 pvatue < 0.0 < 00001 =
PR = MN= 37 M= 37
n 37 3T
; Meant 5D 10.73 226 11.03 2581 0.3727Th
Easeline
Median 11.00 12.00
Min, Max 700 15.00 500 14.0:0
n 37 a7
tMean3D 1311 240 12.78 273 0.5851"
12 weeks I
hedian 12.00 t3.00
Min. Max V00 18.00 500 15040
n 3T 3T
MeantiD 228 277 1.76 237 03036
Change %
Medizn 200 200
M, Max -5.00 200 -3.:": E-l:'l:
ZUY pvatue <0.0001¢ -:Dﬂ-ﬂﬂ‘l‘
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5.2.3. W& 2(Baseline) thy] 125+ & A5 7|5 AL (Frontal Assessment Battery) 3}

AAHENDE A
at V3 - HAF4Y 7
SRR EERCEEE
ZF 1313 £ 191 ¥ 1326 + 1.74
AL A= =S

Lo
©
N
=
&9 jaii
=2
=1
o
2
2

M
Ji
—_
.Jk
W
o
H+
—_
[0%e)
(@)
'y
—_
B~

£ 174 = o}gt zpo]7k flATHIA: p*value :0.9920, %—L:
p-value =05494). Zt o+ W AFY 715 HAA £x HIHS Ayrd, Al E o] +
157 & EAHSE Fo% Aol7f 92 + 1.8 2 EAHoR Fol3
ol 7} ATt (A1 gt p-value = <0.0001, ~value = 0.0040) 1A 48| 3% 2
58 A vl 58 F AdF4 Ve HA o] i 7+ Hol= EAHOR fHold

z}o] 7F 1 tH(p-value =0.5206).

3k
pol
A

an

S ©
o

Table 5. W 2(Baseline) tH] 12 & & A5 715 HAAF W3=H(FA & PP ).

=8 M Az = 27t pvalue
Fa = MN= A0 M= 39
n A0 39
Meant 5D 13.13 197 1326 174 0.95200
Sazeline
Median 14.00 12.00
Min, Max B.00 1600 B.00 16.00
n 40 38
Mean+ 5D 14.20 1.88 14.11 174 0.5494"
12 wesks
Medran 15.00 15.00
Min, Max T00 17100 1000 17.00
5 40 e
hMeanz 5D 1.18 1.57 i 1.85 0.5206"
Changs
Median 100 1.00
Min, Max -3.00 500 -3.00 6.00
= pvalus < 0.000T4 0.0040¢
pp 2 N= 37 M= 37
n = a7
Mean+ 5D 13.14 1.93 13.19 173 0847y
Zazeline
Median 14.00 13.00
Min, Max B.OO 1600 B.00 1600
n 37 37
' Meant 50 14.30 193 1408 175 045224
12 weeks
Median 15.00 15.00
rin, Max 700 1700 10000 17.00
a] 37 T
Meanz5D 1.8 155 .88 1.87 0.4593E"
Change
Pedian 1.00 1.00
Min, Max -3.00 C.00 -3.00 6.0
=4 pvalue < 0.00014 0.0062¢
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5.2.4. %% 2(Baseline) ti¥] 12 F & =0 ¢-LH &

(Geriatric Depression Screening Scale-Kr) 3}

AAAEATE AF 54 A 58 & 2Ad¢-HE(GDS-Kr) 72 #gaF (=919-23
T oat V3 - =992 at V2)o ¥4 A3E Table 60 AElaaict o w4 4
HE AHEd AAAGEAGEE HFE 5 A =AU HE(GDS-Kr) 3 & AgT Y b
- Zb7F 1113 + 621 ¥ 1008 £ 673 o8& F w7t EAH 0w o3k xtol7l gl
AAHEAFE AFE B8 T =0T (GDS-Kr) 3+ A&y iz 42 900 +
6.03 I 747 + 554 2 F ol FAIACE {23 zol7F fLATHII A p-value =0.4148,
%5 p-value =0.2618). 7 =192 H E(GDS-Kr) 4 WS ARy, Algd

)
g o7k g, dERTFE 276 + 505 B AN

i
o] 213 + 427 SAAHSZ
o)t 2ol A ATt (At p-value = 0.0012, tiZ: p-value = 0.0003) SIA A& A
& ¥ 5& A dH 5& ¥ =A9SHE(GDS-Kr) 74 Wstge] o 1k Aole FAH
o2 FostA] & dth(p-value =0.7861).
Table 6. i 2(Baseline) th¥] 12 F+ & =093 %= WSFHFA & PP ).
GOS-Kr Al =2 27t pvalue
FA = N= 40 N= 39
n A0 23
i MeantiD 1113 621 10L0E 673 fLatass
Baseline )
fedian 11.00 10.00
Blim, M 2.00 24,00 000 25.00
n 40 3B
Meant 5D Suo0 6.03 TAT E.54 026187
12 weeks _
Median 7.50 6.50
Min, Max 100 22:00 0:00 23.00
n 40 38
Meant3D 213 A.XT =276 505 O7ER1®
Change
Median 200 -1.00
Mim, Max -1E00 B.OO -20.00 T.00
2L pvalue 0.00124 0.000 3
pp = N= 37 M= 37
n ar a7
: Meant 5D 11.186 611 10.714 .80 0. 45684
Baseline
bledian 11:00 10.00
Min, Max 200 2400 0:00 25.00
n 3T aT
H Meant 3D 200 569 T.30 L.51 oar2i®
12 weeks
Median .00 .00
Min, Max 1.00 20.00 000 2300
n aT 37
Meant5D -218 441 -2.84 510 QI iags
Change
Median -2.00 -1.00
bir, Max 1600 B.OO -20.00 T.00
2L pvalue n.o026! 0.0003¢

Thanan = 17 ssabe - Tevalies
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5.2.5. ¥& 2(Baseline) WH] 24 5 & ADAS-Kcog =3 W3

AAAEAEE A =

o

A 58 $ ADAS-Kcog T4 T4 W3l (ADAS-Kcog %
A at V4 - ADAS-Kcog F4 at V2)o] &4 A& Table 70 Fgt3ith FA 9 &
A AdE AuEH, JAAAEAEE AF 58 A ADAS-Keog T4 A= Al@da o
Zut 747y 1328 £ 323 #1433 £ 401 2 F w1be| AR =E folgk Zolrt gl AL,
AAAEAHE 2F 58 F ADAS-Keog 4 A& Algd+3 gz 2H7F 9.00 £ 3.00
I 947 + 430 o2 F 3t BAFHCZ Fo3 o7t AATHIIA: p-value=0.2460,

: p-value =0.5760). 2+ + W ADAS-Kcog &7 x| WH3lHES Ao m Algdqto] -4.28
+ 293 087 EAHoR Fo3F Aol7t AL, FEFES 492 £ 283 o8 EAFHOR F
ot xfol7t AT (Al p-value :<0.0001 %" p-value = <0.0001) <14 %813
& AF 58 A di¥] 58 ¥ ADAS-Kcog T3 4 Wstge of 1+ Aol FAHOE
9] kA At (p-value =0.3253).

Table 7. W 2(Baseline) thH] 24 & % ADAS- Kcog 4 W3 (FA & PP ).

ADAS-Koog 5 A2 =R —_rl-'f povalue
FA = M= 40 M= 39
n A0 349
; MeantsD 13.28 323 14.33 4.0 024608
Baseline .
Median 13:00 13.00
kAim, bax 9.00 21.00 6.00 23.00
n 40 3B
f MeantsD 200 300 947 4.30 0.57e0"
24 weeks
Meadian &850 10,00
helir, bt 400 16.00 3.00 12.00
n A0 38
’ MeantsD -4.28 293 -4.92 283 032534
Change
Fedizn -4.00 -5.040
Min, hax 10000 2.00 -11.00 2.00
=L pvalue < 00001 E < L0000
pr M= 37 M= 37
[l a7 a7
; MeantsD 13.38 333 1438 4.10 0.3274%
Bazeline
Meadian 12.00 13.00
hlim, bt .00 21.00 6.00 23.00
n 7 a7
; MeantiD 847 3.08 943 4.35 0.6017*
24 weaks
Medizn B.00 10,60
M, Max 400 16.040 3.00 19.00
m a7 a7
MeantsD -4 .47 297 -4.95 287 0.4281°
Change :
Median -4.00 -5.00
bl Mt -10.00 200 -11.00 2.00
2L pvalue <0.0001" < 0L0001°
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5.2.6. & 2(Baseline) tH] 24 & & o] FFA FA|(Verbal Fluency Test):
il

HFE F3 A (Category Fluency)

o
oYY %

A AEAIFAE AF 58 A3 58 & Ao 3848 A HF F34 +x ¥H3= (A
o] §3/4 at V4- Ao F34 at V2)o] 4 A#E Table 8 Attt FA 9] &
A Ads AVEd AAHEANEE AEF HE& A Aol HFA A AT §FAY FAE
Algda iz 42 1060 £ 226 9F 11.08 + 250 o2 F T3t AR fFogk 2
o7 S, AAAEAFE AF HE& F do 34 A HFE 88 A= AES
I i Eat Z47F 1395 + 265 9F 1339 £ 316 o2 F 7k BAZ o R Folgk 2polv) ¢l
ATH I A p-value =0.2245, =5 p-value =0.4020). Z2} + W Ao #FA A HF 3
A A WS AuuEd Aldato] 335 + 252 2 BAHoR F93% Aolrt AU,
oS 239 + 280 o2 FAIALE fFo3 Aozt AT (AP p-value =<0.0001, t
Zat p-value = <0.0001) AAHEAIFE AF 28 A o] B8 5 Ao A4 AA BT #
A A W] o 7 Aol FAIA SR fFoekA] sttt (p-value =0.1172).

Table 8 "<t 2(Baseline) tH] 24 = & 1o 3844 A HF 7334 WHl=KFA & PP ).

E':"T-?rwj-l'ﬁb gE\r %_%Evvvvvvvv &Lgfﬂyvvvvvvvvvvvvvv EHEE_VVVVVVVV E-?_l‘”p—'-.mue._l

< e N g v Sy N2 B

e - [ i i b =

Baseline,s  MESNESDTYTTT IS0y 2260 1108 T 2R 0.2245 1
Peckar: e SHO0 e e JRO
Min, Mac * * > 7007 >~ 1500 77 500" 77 7 1400,
i B R e e e R
eske,,  MESNESDNTTUTISSET U ZEE e 133E g g 0402081
Mediar = * ¥ 2400 * v v wv v v e 1350
Min. Mac ¥ 9007~ 2000° ¥ 700 " 7 ¥ 1900,
e O s R
Change, ~ MESnESDreirr33Scecee 25w 289 v veve 280+~ v+ Q11TA )

ey’ v e s
Min. Mae % ¥ 2000+~ “ 800 * ¥ 400"+ 7+ 80D J
2L pevaluer 7 200000 7 <0000
P % ey S N e O v e S e

Mean2SDr~ * +¥ 1073 ¥ v ¥ 226 v v 1008°  +* v v 2B v Q3T
Mediar =~ ~ > 1100y » v v v s v v ey 2 13 00,
Min,“Mac =~~~ 7007+ * v~ 1800 ¥~ >~ 500r >~ ¥~ 1400,)
Rt e e
Mean2SDr~ » v 14057~ * v ¥ 268 * v v > 1346 ¥ ¥ v 318 7 ¥ 03875
Mediar »~ » > 14000 » »= v e v e 14 00,
Min, M= = * 9007 = > * 20000~ * » 700 v~ 1900,
T R R e e
Mean S0y~ ~¥ 332 v v ZRE 2437 rev B3 T T (1555 )
Median: =~ ¥ »* 300r v v v vy v e 300
Min,-Magc v~ v v =200 ¥~~~ ~ 800~ v~ 400~~~ -~ BOD
2L pvalue = v e 000K v 70 00001

- N o —— ]

Baselne 1

24 weeks

Change
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5.2.7. ¥ 2(Baseline) Y] 245 ¥ AFYH 75 HA
(Frontal Assessment Battery) ¥ 3 %

AAHEAFE Aw 58 A3 58 F A5 7l HAAF 72 W3z (A7 71534
at V4 - A5 715 AA at V2)o] 4 AE Table 99l A stAtt FA o] 4 4
e AR JAAHEAFE AF 58 A A5 7l dAA A= AT dE2d 7
ZF 1313 + 191 ¢} 1326 + 1.74 & 7 w3l SAH 2R fog ate]7h i, AAH &
Aldg AF 58 5 AF49 7l AAF A= Aga 3 diz=a 2H7F 1443 + 1.34 9F 14.58
+ 139 2 F T3k FAHoE {3 o7t SIATHIIA: p-value =0.9920, FE:
p-value =0.4128).

Table 9. Wt 2(Baseline) thy] 24 & & A5 715 AAF #®sH(FA & PP).
HEA TlsEM ME2 =z 27t pvalue
FA = N= 40 M= 39
n A0 34
) Mean+5D 13.13 1.91 1326 1.74 09520
Zazelne ;
Median 1400 13.00
Min, Max 00 1600 .00 16.00
n 40 3B
hMeant 5D 14.43 i34 1458 1.3% nA128"
24 weeks
Median 1500 15.00
Min, Max 11.00 18.00 12.00 1700
n 4] 3B
. heanz5D 1.30 T34 139 1.35 0.e885"0
Crange )
Median 1.00 1.00
Min, Max -1.00 L.00 -1.00 400
2 i <0.0001¢ «0.0001
PP M= 37 M= 37
n - ¥ a7
) heant 5D 12314 1.93 1319 1.73 0BT
Zazeline )
Median 14.00 13.00
Min, Max E.00 1600 E.00 16.00
n 37 37
Mean+5D 14.43 1.39 1465 1.34 0.3740°
24 weeks )
Mediar 15.00 15.00
KAin, Max 11.00 18.00 1200 17.00
n a7 37
fean 3D 1.30 1.31 146 1.320 0.5078"
Change ¢
Median 1.00 1.00
Min, Max -1.00 L.00 =100 4,04

2 pvalus <0.0001¢ c0.0001"

- -~ [ -
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5.2.8. W& 2(Baseline) WH] 24 F & =QA$-ELHE
(Geriatric Depression Screening Scale-Kr) 3}

o
N
)
>,

o

>,

(<]
Jz
ofo
)
_E
Iz
ofo
o
b
r o
o

S A E(GDS-Kr) % ¥t (=21
2l -8-2 = at V2)2 ¥4 ZA3Z Table 109 A3ttt FA ++2 4
A =098 H = (GDS-Kr) FA= AlY Ty
2 Tk BAAHoRE fojg Ao
2 (GDS-Kr) A= Al@da3 iz 22k 7.7
AR Folg Aol7t FATHIIA: p-value
: p-value =<0.0001). Z} &+ W =91 %=(GDS-Kr) X9 ¥slaks 4
o] =343 + 437 & FTAASE o Aol7F UYL, ES 334 £ 495
22 gt AZolzb AT (AT p-value = <0.000I, %+ p-value =
| 4&AEE AF 58 d o] HE& F =9 HE(GDS-Kr) 72 ¥
fol= SAIA R fFoatA & okth(p-value =0.5432).

il %
g ggns
— o

8 opod
o O

‘O,

N1
o
m-]o
S NN

5 YIS
uN)

N

—

—

w

(AR

o BNOK M
~
2
2

2
2
ofo
>
ofo

>,

I+

K ot
I+

(o))

o

(@]

lo

fu
-
Mo
S
2

658 I 6.
=<0.0001,

HEHE, AS
2 FAA
<0.0001)
o o

r;% 10 iy O}\l
= M

(

»

Table 10. W 2(Baseline) tH] 24 & & =994 %= WH3lzH(FA & PP o).

HEH JsdM Al QxZ 27t pvalus
FA = M= 40 M= 353
n 40 39
hMeant 5D 1313 1.91 1326 1.74 0.9920%
Zazeline
Medran 14.00 13.00
Min, Max 800 1600 E.00 16.00
n AQ 3B
Meant 5D 14.43 1:34 1458 139 pA12gt
24 wesks
Median 15.00 15.00
Min, Max 11.00 18.00 1200 17.00
() AD 3B
Mearni5D 1.30 1.34 139 135 J.eBEGY
Change
Median 1.00 1.00
Bin, Max -1.00 L.oa -1.00 4.00
=W pvalus <0.0001¢ (L0001
PR Z N= 37 M= 37
n 37 a7
) Meant 350 13.14 1.93 1319 173 08470
Bazeline
Median 14.00 1300
Min, Max E00 16.00 800 18.00
n a7 a7
: feant 3D 14.43 1.39 1465 1.34 0.3740%
24 weeks
Median 15.00 1500
Min, Mak 11.00 18.00 1200 17.00
n 37 a7
Mean*5D 1.30 1.3 1.46 130 0.5078
Change !
Median 1.00 1.00
Min, Max -1.00 L.0o -1.00 4.00
2 pvalue <0.0001¢ <0.0001¢
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AL = D-05

A2d AIFEA+ 27 €2 &
1. AAFAFEE LY X FEAQ oxyresveratrol HPLC 4 3§

Oxyresveratrol ¢F#F 241 HPLC(YL9100, €1 7]7))E o] &3te] 35ttt =4 AL

€5 o]F 4L CHCNA)¥ 10 mM H3;PO4«B)E gradient Ao 2 ARE3FATE A B
| 2F3e] 10E7H4] A: B (2575, v/v), 302741 A: B (50:50, v/v)

(10:90, v/v)o.& A& A
o7 BA3AY. A9 Luna Cig(5 um, 4.6x250 mm, phenomenex), =%+ 30T, o5& =+
o

0.7 mL/min, &34 325 nmE AH&-3F3 T}
Oxyresveratrol w84 A5 1 mgs AFstA 43t CHCN:10 mM H3PO, (35:65,
€4 10 mL =] 100 ng/mLE AZskrh. 28] @AY E o] &dto] EESAS

v/v) £
156-100.00 pg/mLe % HAZ A3t Az EASFAHTable 1). &3 A},
tHFig. 1). %

1.56-50.0 pug/mLe] oxyresveratrol F =0l A A#AAFE)E 099842 e
A FHFE55S HPLC #43 A3} oxyresveratrolo] F4He 2 e TH(Fig. 2,3).

Table 1. Oxyresveratrol & %=%¥ HPLC +4 4334,

) Linear g
Regression oh LOD(ng/m LOQ%ng/m
Compound o ro range
equation® L) L)
(ng/mL)
yv=515.19x
Oxyresveratrol 0.9984  1.56-50.00 2.34 7.79
+ 559.43

“n the regression equation y= ax + b, x refers to the concentration of the compound(u

g/mL), y the peak area.

b2 is the correlation coefficient of the equation.
‘LOD : Limit of detection.

9LOQ : Limit of quantification.
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s ™
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Fig. 2. Oxyresveratrol?} resveratrol 3% 3% HPLC profile.
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Fig 3. A4 F%5 2 HPLC profile.

30.00

- 100 -




719l A 50 g(FE8 = 56%)01] =¥, 20%, 40%, 60%, 70%, 80% T
S FH7kste] BEAOA 1, 2, 3, 4 A 3F FEH F oxyresverarol®] S HPLCE A}
&sto] A8k tH(Fig. 4).
A A3 80% TAHEENA 247 F=FA] oxyresveratrol ®-2 3,132 ug/g dry weight, 4
AlZY FZ=A] oxyresveratrol @2 3795 ng/g dry Welghtoi °F 21% oxyresverarol o]
}el= Aoz UrE‘r It 70% FA B oA 4A 7 FEFA] oxyresverarol w2 80% +74
FEA FAEFEEE 80% olstE 8T AokA 7+
=

2 AR 70%, AN o2 A e

=)
rlol

— & 0% EOH
2004 ..o 20% EtOH
———w——  40% EtOH
180 4 —-—A-—--  80% EtOH ﬁﬁl
— = —  70% EtOH e
160 { — —0——  80% EtOH O
| o A o
£ 140 PR s
re] _//. - ,,—’7
ol _ - .
® 120 P /////'/
[i3] o l
=100 - o
o e
< 80 - v .o
© O
B 60 e
40 A o
0 - .//f”"—"//.
0 T T T T T T T 1
05 1.0 15 20 25 3.0 35 40 45
Time(hr)
Fig. 4. 455 % FE2A|7to 2 AR ZHE oxyresveratrol 3 %
H] 2L,
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polyphenol S EF, A, AAAI7], 71, 9 dEl, FEAH, R Ee

gFs v 1x3d (20149 119 269 AR A A
LH 1/‘1 XHHHQ% Bt FE5F dHe F48e AW oxyresveratrol 3
o g2 uyeyth a2y AW oxy-
resveratrol«] LIl as —’F:QWJ afe] 715, EXY FF AH, AF¥A7] sl @b oxy-
resveratrol #o] zFolE el £ ) webd 2xpdol = 29 T S A SANE A
A 7¥EF 2D %W ot Axd AAGgHAA 2¥FS AP e AAW oxyresveratrol €]
S HPLCZ 438t th(Fig. 56). 223, oF A 2SsAdEe] 855 TolA ti4
(148 ug/g DW), =A% (122 ug/g DW), H L& (75 ug/g DW) #E 2| oxyresveratrol 3t
ZFol =2 Ao YW tHTable 2). 18y ol 4% 2Hds =T A% (1512
ug/e DW)9 1/10-1/15 +F9] =& oxyresveratrol 3FgFo|Qth w3l ok o] A 2 (1062
ug/g DW)¥} F A3 AMG g HY® (75 ug/g DW)S] e 22 %—5017‘]“&
A e Aol wheh 158 2] Zpol & vEhjo] FF ERF ofy e} AujA] o] FEFE ATkl AR EH ST

o,
N
N
o
o W
%‘2
o
2.‘:
N,
L
i
N}
e
of\
H
o,
ol
rlo
o >l

—

of

=
N

Fig. 5. &9 A2 S AL A (F ).
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Table 2. ¥uF FF 2 AH A9 oxyresveratrol % =24,

Oxyresveratrol (ug/g dry weight)

& R
2014. 11. 26 Ay 2016. 2.11 A F
TR S AT A A 29.7 122.4
A S AT ANA 8.9 45.1
g S AR FAA A 128.0 75.5
N S A FAIA G 88.0 49.0
o 4] S AT A A 130.6 148.1
gz S AR FAIA 30.5 58.8
&4 S AR F A 128.0 55.6
ggw 871 ¥H st 377.1 1,062.1
Sk 371 ¥H 57t 611.3 1512.3

4. M AA 718 FA 9] oxyresveratrol $F H 3}

1I2hd AFtell A B oRAFT FAAE o]&ste] AMFAIZIE oxyresveratrol S A G
A 129, 299 AL =& AR YERT

a8y AT FEE AR FEoE AA4H IR FEAGY A8 AP
2P A3 ok F = TS Aow ALEEo 19 29 49, 8¢, 10¢

3to]  oxyresveratrol S HPLCZ 439 thH(Fig. 7). AdAy, L8 A
oxyresveratrol $H& 5(449), 915@4), 7F10¥, 11¥9)xtt A&(0124Y, 1€, 29) ]
& Aow Yeut E39], 19 A= 1,387.2 ng/g dry weight, 29 A= 16520 ug/g
dry weight, 49 JX = 1233.7 ug/g dry weighto = 1d % 29°] oxyresveratrol $F=o]
7HE =A e A8 AAY A-HAVE 29E-3E 22 AA AT, -, o5 8¢
AR = 476 ug/g dry weight, 109 A= 279 ng/g dry weight, 119 A= 1844 ng/g
dry weighto 2 A& Ao Hla] w9 @ FFoz Yehwgrh meba T8 A9
oxyresveratrol $F&2 A FA] 7o w]$ oJFE=F ol AX|We] oxyresveratrol @S 7Sk

902 AowA FHHE Qo ArHg

v
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Aol & A SAY=WAEE FF v
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ol
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4
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=
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=
Sy
Q

dry weight)¥ W41(148.1 pg/g dry weight) &F°] =A eyt 3-#, H
=4 2A0Y) SAHEHEES g3 Y EFF 791 pg/g dry weight, T
g/g dry weight& YEMATHFig. 8). 30T, 7¢ &4 & SAd2HIES
A7l A FFo] 1481 ug/g dry weightoll A 505.1 pg/g dry weight® ¢F 3.4#
st 7 2 54 2HE YERdTE 2 Yol A oF 17w, xS oF 29v), A
& oF 34v), /NS 3.8u, FHEAL oF 46w, YK-209= °F 2.7v) F7hek Ao ® ey
ot $H, AU = %béiL G AAE Frre AAdL 09A 79.1 pg/g dry weightoll A 7
A2} 562.3 ug/g dry weight2 ¢F 79, L% F52 093 65.7 ng/g dry weightoll Al 74
2 632.3 ng/g dry weight® °F 969 F7lste] + 5% EF S95d7isdy Euy 55
Exct 2 A 2392 YeldA Y. Brinker(26) AFESE99] piceatannol 7% Aol A E
ol wel piceatannol I H A A Afte] ptErhal Bt & AT A A e

oo Aol fAlEA EEI AN el SAAzWBEE Fgd] Fol7t AL
sgad . WA S4B AAY SANZNDES GRS Holy] daANE FE A4,
2 A4 R AA o] S Aol A,
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f I O day
600 - [/ 7 days
u=
= 500 A f
o
=
__ 400
=
S 300 o
=
wn
g
= 200 -
o
100 -
|l | i | i i
o) : : : : : : : :
Y

(o} DS scJs GC ss KR YK-209 SWN
Variety

Fig. 8. A #3548 4 A5 SAH=HdEE 3 vl

YS: Yangpyeong-Suwon, YC: Yangpyeong—Chungil, DS: Daesim, S
CJS: Sangcheonjosaeng, GC: Gongju-Cheongil, SS: Suseong, KR: Ka
eryvang, SWN: Suwon-Nosang. Data represent the meantSD (n=3). D

ifferent letters correspond to significant differences at p < 0.05.
6. 54 2= ME AX SAHRHJEE F7F W)

S o Xro] YAMTES 4 AT 54 2R dAvSgES %—7%4
o =%(7, 25, 35, 45, 60TC)ell & 54 2% &
7 SAEZHTEE F4& 25T>36T>45T>7T>60C o2 eyt mahA
‘J A ex AALS 98] 25T, 30T, 3HTH SAH=uIFE
= stazk 70CelA S ekt BT L OTAA 49 =4 A
LAY =T ES %L%k% 1619.0 pg/g dry weight¥} 16374 pg/g dry weight® 27z} &4 A
(692.7 ug/g dry Welght)ir/]r oF 2.3-244) F7Feld L, 35ColA 49 A4 Al= oF 1749 57}
SHATE WEAC] 70Tl A 49 vk Al A Ao SAH=MHEE S 517.0 pg/g dry
weight2 A4 ARTE AT A, 25T 30TAA 109 F4 A SA 2P EE
sheke 702 ng/g dry weight$} 1336.2 ug/g dry weight® 49 SAAHTE S AP ZHFES
ghaFol T AaskAthFig. 9). & A3 A¥, A il SAH=HIgES F45 93 HA2E
SOC 54717k 64 & FAHAT g, 70T e AxE A SAH=HTAES
2o BEGAStE SAIYZHTEE o] AAE Ao AIREHATH
Hou1lle(22)4 XU F7|9 daugtEE S0 Tk Ao o
Mg EE FAS Qe HHEE 28Tl 1079 11 S4oAe] HAZEE 15-20C=
UESTE Bonghi (25)% X% Ao g e Zvs T vt @k AT =
T A W davgESE dEe 10% g5t 30% g5 Al oF 3u)
T3 30% g 2ddAE 4% i A
Sho] B Emuhal Baskglvh weba A
HA Lo Mgt !
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Byl JAU ETF o] AAE ALE
=45 248 v (Fig. 10).
6 ng/g dry weight= <4
EFE AR SA]H =

o
A =R EE S 64 A4
%(65.7 ng/g dry weight) .tk oF 149 F7tstaich &, Hd
EE 3d2 69 54 A 6181 ug/g dry weight® <4
7.8 F7FelSith A, &4 7IZbe] whE S Al =
S Al 7HE =2 SAHZHTEE S UERHAAL 8Y ol F A g
FA NS 1o A= Br1nker(26)v4 Hl QF Al gbell whE AMR Wl piceatannol 5% Atoll o) st
<73 Al piceatannol 3ol 7HE =7 UERW L 89 o] % FrEFo] HAshr] AlA
o= HA| FF oF 44% 7HA] FHAEQATE o] A= AT WE AW A E
2o A EE g wstet FARE A oAt

>
{o
off
u |
o\
>
Y
1o
Jo

[T
3
©
—_
=
Sy
(1je}
=3
<
=
@
[tje]
=
5
o
g
[e]
o,

N ru9 4

1200 1200

1000 - 1000

/gD.W.)
®
8
/gD.W.)
o
8

Oxyresveratrol (
Oxyresveratrol (

10 12 0 2 4 6 8 10 12

°
N
N
>
®

60 60

50 | 50

40 - & 404

30 4 30 4

Water content (%)
Water content (%

20 - 20 4

T T T
4 6 8 10 12

o
N

T T T T
4 6 8 10 12
Days Days

Fig. 10. <A AlZkel]l m& AW SAd=HHES &Fd 2 W3k

(A) Amount of oxyresveratrol in Suwon cultivar, (B) amount of

04
N

oxyresveratrol in Chungil cultivar, (C) water content(%) in Suwon cultivar,
(D) water content(%) in Chungil cultivar. Data represent the mean+SD

(n=3). Different letters correspond to significant differences at p < 0.05.
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8. Axe] ¥ =L7|o] W& oxyresveratrol &7} W3}

ARGS9 postharvest t=ito] wWEW A A7|7F ZFolAFES AEulEAQ]
piceatannol #Fo] FHo] T7igtial Basteitt webd A E 37FA 9l 27](6 mm, 10-15
mm, 20-25 mm)E A& F FH] A7]e wE oxyresveratrol &7 WstE A E s tH(Fig.
11). 64 421+ 6 mm 3719 A7} oxyresveratrol 9717 7H =A YERSTE 18y
A2 A7 wWE  oxyresveratrol G7Fe] bl AR ol s, 129 =AA
oxyresveratrol 97F= 20-25 mm 27|29 A7} 7 =A JER T

2500
E
=
£ 2000
g
=
=
L]
a 1500 4
=
=
[=]
E
<€ 1000
<
©
% 500 -
=
o
O

4] . .
o . 4 ] 8 10
Days

Fig. 11. A9l A3 =Z7]o] wE oxyresveratrol &7} 3},

9. FIAE #AE WE AW SAA=ZHIFEE TFF W3

}

1

g

o Mo

SA Y= ER e 4250
ol sl s} A

2~ El
=

-

=

Ir
WA, e

%—

2ET S W A S Bestr] fsiA A sks dhol
Al w3l 9 HAEd AAHEANS v G
ol Eo] AA F7kek AHEIZE ATH25). whEbA] 2 A
Aol A= Aol e MBS HEe T SAH=HIESE T =F ﬂi}g‘ Z A
v 2 Ao HAo] AAE o] 7HA|7} =& aLRTF 7HA AE AAEA N
wbst= Aol7] wiidol L. acidophilus, B. coagulans, E. capsulatus, S. cerevisiae, E.
fiecium 5 A% B2 el “duld o g otdEitta QA EE 75 GRAS 528 AHA
o HEg = HA 7zt e SAH=HGEE I WitE FASAtHFig. 12).

5 T Agare2 77 T gy %/‘]Eﬂ HetEE dhko] oF 1.1-40 W &

JVstedt). 5E SAH =B EES] FAFS B coagulanst 19064 ug/g

=

il m10 1~r r

|

L

E =3} piceatannol

[}

L

I
H
A

ofy

o
N
e
o
=
oY
2>
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dry weight, L. acidophilust 1146.0 ug/g dry weight, R. capsulatusc 10032 pg/g dry
weight, F. fiecium= 7534 ug/g dry weight, S cerevisiaex™ 530.4 pg/g dry weight= YE}
Wk w3k 119 8 Al SAgERMEtEES] 4% B coagulanss 8915 ug/g dry
weight, L. acidophilusi= 720.3 pg/g dry weight, R. capsulatus= 643.7 pg/g dry weight, E.
feciume 1480 pg/g dry weight, S. cerevisiaer= 1119 pg/g dry weight® UEsTH £73],
57+ FolA B. coagulans7t SAEZHBEE FH o Hold T35 Yl on o= o
= HJEoHA &2 izl Hlste] 7 i Al oF 40u) SA =Fo] SIS
Brinker(26)= AY&4=rol 30|20 Collectotrichum filcatum ¥AS HE3 & A3 2
¥, EAE HES AVGTTY piceatannol RS Bl E ol vlE] A FUFSEATE 5 AA
wgo] 22 HEES Aw Wl 2gilzol= RS A SRR AR M o F sl
o] 24 =4 A 7heA wiEel o] WHE Al AEE ¢ glvh wEbA A W SA
=g EE 3 S7HE 9% bdE mA=e] A8 APA R g EHA ol

Fow Hgs HA=S EYHAs SUHE o= &g 7hsAol =rtal dddn

Ol

of U%

=

rl

l'.l
I

L
ot

s

i)

2500
—&— R.capsulatus
—O— B.coagulans a
2000 4| —w— S.cerevisiae
g —&— [ .acidophilus
;' —8— E.faecium
: —1— Wat
0O 1500 - aer
2
S 1000 -
E
()
>
0
© 500 -
>,
=
@]
0 .

Days
Fig. 12. MAE #Fol W& Al SAHEHZES 54 a3}

Data represent the mean+SD (n=3). Different letters correspond to significant dif
ferences at p < 0.05.
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10. UV ZAFE Ax] AH 9| oxyresveratrol ¥ 7 ¥ 3}

Fig. 13. UV XA

11. ¢ U7 =
Oxyresveratrol il
15-30 mm dw3lar o] = 30
v w8k th(Fig. 14). 5
weight® AL 1,750 pg/g dry weight
resveratrol®] =% °F 208 %A ey}

5] o) w1 o

EoN o
AR5 st

oxyresveratrol =<

2000 =A YERE

X9 A= resveratrol, piceatannol 5o 28 EAL {3t i=dH oo UVE
ZAFsH resveratrol, piceatannol 5o "Wl FHEFo] AAl Figkthar dE A Qlvh whed
A B A= 6-15 mme AV|E Add AXo UVE 15-120%-7F ZAFSE & 30T
A 79, 149 =AZE =HF oxyresveratrol FS FAMEATHFig. 13). 7Y A4S A3
oxyresveratrol= ZAFsE A3 UV ZAME A9 oxyresveratrol &2 ZAMSHA] &2 2
gt wste] Q38 FASAT. wEkA Ao UV ZAME oxyresveratrol 4o & 37}
N AoE AR H AT
5000
—&— 0O min
—O— 60 min
4000 4 | —w— 120 min
=
o
2 3000 |
S
©
S 2000 -
[7p]
o
>
<
O
1000 -
0 T T T
0 7 14
Time(days)

A A 9] oxyresveratrol &7} W3}

E %9 oxyresveratrol &% H

oxyresveratrol¥} resveratrol 2]

A=A 7= A
&
3,450 ug/g dry

=G R

oy

<

KeN
=
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4000 -

I 0 day

[ 5days l

3000 -

/g D.W.)

2000

1000 -

Oxyresveratrol(

O T T
Chungil Suwon

Cultivar

Fig. 14 5%} AU =)o) <430 23t oxyresveratrol E&F H3)
12. 1 Kg ZAZRH Azxd AAFHFESEL I oxyresveratrol 33

1Z2H 3A 1kg% 70% F44 10 L2 F&3l9] &
A FsEo] A= ZF@%%%%}E Al z kil &
D AxE AAFAFZSELYO oxyresveratrol THF % FAHFZE Lo H
A8 tHTable 3). 129 AAFAHFE=E9 oxyresveratrol &2 58455 ug/g dry
weight® YElsa, AR FAHFEFET] oxyresveratrol &S 48675 mg, ¥4 FAE
31.81 go &, oxyresveratrol> AA FA9 1530%9 srEFo =z yetillt) 29 AAFAHFE
=9] oxyresveratrol %2 38139 pg/g dry weight, A FHFE=E D] oxyresveratrol
sheke 25237 mg, ¥¢ FA= 3789 g & 6.66%2 $F#S el 3 59 AAFA
FE59 oxyresveratrol $F#2 9797 ng/g dry weight, A AFAHFEEETLS 7214 mg, &
U FAE 2840 g & 254%9] S YER It

AT FE3 39 oxyresveratrol

Table 3. 1 Kg FAZ2HH Azxd FAFAHAFZ=LLFY oxyresveratrol &,

Oxyresve- o trol
Sample ratrol Extraction xyresveratro Oxyresveratrol
A4 (g dry 1o/ powder ug/g contents
weight) ) (g) dry mg (%)
dry weight .
weight
5,845.5 4,867.5 4,867.5
OJ b b ’
12¢ 1,000 L 614 31.81 518 L 518 15.30
3,813.9 2,5623.7 2,523.7
OJ ’ k) ’
24 1,000 £ 807 37.89 + 548 + 548 6.66
59 1,000 979.7 98.40 721.4 721.4 954

£ 59.0 t 46 t 46
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14. 4+ 23 89

1) Oxyresveratrol, resveratrol, quercetin, rutin, chrologenic acid, caffeic acids < & A]°l
A 4 9= HPLC &4¥ S 7IEg

- Ao AgE o] FAS CH:CN(A)Y 10 mM H3PO«B)E gradient =71, =, AB
(10:90, v/v)o.&2 EAS AAEe] 10874 AB (25775, v/v), 30%7F4 A:B (50:50, v/v)&
2 B3 292 Luna Cig(5 mm, 4.6x250 mm, Cosmosil), =%+ 30T, ols&HE=E
0.7 mL/min, A& 34 325 nmE AH&-3F3 T}
2) AFA 7)o wEt AW el oxyresveratrol ol 2 zpolE
F2 ALl M =4 vehd. 53], A4 (12€-19)9 4A
AL g Qo] A A 29 T M oo AMEE.
3) o gE BuT FEFS A8 oxyresveratrol 1L FES A4S :
53], sl A v s FUTEE] AL A% YA E5E oxyresveratrol &
0 2

689l oxyresveratrol &7},

o~
S
S
=

=
i1e]

o
S

<

=

@.
0Q

=
=+
ne
32
o
o
rlr
—
24
L
fo
=5
=
)
12

FZ A oxyresveratrol o] 7}
A

]
&= 70%, FE=AIZE AN e

5) 30ColA ZAE 54 &4 A, w&A A ET oxyresveratrol #e] oF 2-3u] F7}
StAe. oz AW gig AFE o gt FA U oxyresveratrol ¥t F 7t
Al Qlthal ALs ¥

6) AAAela FYAHQ FAFAHAFZED Ax 348 SHE
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Taurine test system.

Table 1. Antioxidant activity of Ramulus mori alcohol extract in

Acws D-05
A3 A¥FAT+ 29 € uF
1. 3AFAFZE LTS 343 a5
1.1. B-carotene bleaching 4ol 93 AXFAHAFESE LY d4lsts 4
B-carotene bleaching assay®l 2& SAHH A FAHAFE=EL (oxyresveratrol &= 153
%), oxyresveratrol, BHTJ kst e & v 2ok A3 43 oxyresveratrol®] 1Cs&
BHTol vla) ¢ 39vf 2 = &dakstse BHTY o 03wl 2 eyt AAFAHAFEE T
9] ICsp& BHTell w]&] °F 13. 4HHE =k gakslel e BHTO <F 0.08H) = vhERYETE
B-carotene bleaching assaye &3l HAFTAFE=EEY Fitsls, 53 AdALtstE A
st 2395 g9d 4 9t} (Table 1)

ICso (ng/mi) CV (%)
BHT 1.28 + 0.09 7.99
Oxyresveratrol 5.03 + 0.13 2.58
M FHF=Z=7F W oxy 15.3%) 1717 + 1.28 7.47

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

1.2. HRPO &4 o3 A=A F A

9 P 2

HRPO assay®l 2|3l
trolox2] Aksls
acidell wvlsl|l Z+z} <F 1.14)
acid®] ¢F 0.8W = yebyit) ’E}X]“r
oF 3.8ul¢} 4.2v]= ok H202 4
UEFSE ). (Table 2)

oxyresveratrol, ascorbic acid, resveratrol,
A3} oxyresveratrol®] ICs2 trolox®} ascorbic
H202 2A%2 trolox? <¢F 098], ascorbic
o] IC52 trolox®} ascorbic acidell W]&l Z}z}

ok 0.34), ascorbic acid®] ¢F 02w =

o

R
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Table 2. Antioxidant activity of Ramulus mori alcohol extract in HRPO test system.

ICs0 (ug/mi) CV (9%0)
Trolox 18.72 = 0.949 5.00
Ascorbic acid 16.91 += 0.25 1.47
Oxyresveratrol 21.05+ 0.56 2.67
Resveratrol 15.43+ 0.23 1.50
&K =8 F==F Y (oxy 15.39%) 7047+ 0.25 0.36

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

1.3. Taurine 4o 93 AAFAHAFESED A4

Lo

Fat st

ol

B\

Taurine testoll 2|3} qE FAFAFEEDT  (oxyresveratrol #1533 %),
oxyresveratrol, ascorbic acid, resveratrol, trolox® 3¥4tsltse tSy vk Ad Ay}
oxyresveratrol®] IC50-> trolox®} ascorbic acidell #H|3l| Z+zb oF 028)¢} 0.3w]= vhghkar
HOCl £71%52 Trolox® ©F 504, ascorbic acid®] ¢F 3.3Wj& v}E}wET

A FAFEE L ICshe trolox®t ascorbic acidell W3] 2tz ¢F 0.79]<2F 09 = U gka
HOCl 2~H%52 trolox®] ¢F 144, ascorbic acid®] ¢F 1.1w]=2 veRSTE HOCI(X] o} A4
= GRS A AW WHAAME S5 wtEollle AdEd dEdolth. ol
HOCl 2759 545 &3l t& 3ikst 24 vls] 3 dAFAZF=L2Y o4

g5 gelg 4 t.(Table 3)

Table 3. Antioxidant activity of Ramulus mori alcohol extract in

Taurine test system.

ICso (ug/mi) CV (%)
Trolox 21.12+ 0.31 1.46
Ascorbic acid 15.45+ 0.70 4.52
Oxyresveratrol 4.37+ 0.14 3.21
Resveratrol 3.31+ 0.17 5.13
AN FEHF=ZF Y(oxy 15.3%) 14.34+ 0.27 1.86

Note : A lower ICs value indicates greater antioxidant activity. (Mean = SD, n=3)
1.4. CAA ¥4 & FAFAFZELY Fists &4

CAA assayoll 93 =HHEA AAFHFEZ=EYL  (oxyresveratrol & 153 %),
oxyresveratrol, quercetin® @Aitshse thg 2ok A3 A3}, oxyresveratrol®] EC50-
473 £ 0.22 pg/miolal FAFAHAFEE D ECs 4783 + 1.97 pg/mb= YERSGTE ol 5 &
Az o2 A}8-3F quercetin equivalent S E WEF W oxyresveratrolS 187.24 + 6.55
mmol of QE/100 g, AAFAFEELL 1855 + 1.69 mmol of QE/100 go.& eI Table 4).
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Table 4. Antioxidant activity of Ramulus mori alcohol extract in CAA assay

system.
MANF=HFT=FZ (oxy 15.3%) Quercetin Oxyresveratrol
(rg/ml) ™M) (ng/ml)

1 48.43 7.95 4.449

2 45.24 9.31 4.77

3 49.96 9.32 4.96

ECso 47.88 + 1.97 8.86 = 0.64 4.73 £ 0.22

CV (%) 4.10 7.23 4.55

mmol of QE/100g 18.55 + 1.69 - 187.24 + 6.55

ECsp Values for the inhibition of Peroxyl Radical-induced DCFH2-DA oxidation by
Compounds.(Mean = SD, n=3)

2. FAFAFEEZY F 25
2.1. 3T3-L19 M=E=H

3T3-L1 #3fxol AHE3 JAFAFZE=EZEY FE 50, 75, 100 pg/mlAr Z4%
viability (Fig. 1, Table 5) & %*é‘iﬂiﬁoﬂ Hlsl Z+zk 96.86 £ 1.91%, 96.16 + 1.75%, 96.16
t 226% = UEhY AlESAo] mmstel F gFo] (e Aom AmnEu. EI
oxyresveratrol®] &% 10, 20, 30 pg/molA =¥ viability (Fig. 2, Table 6)= <4z
ol m]3l] Zhzb 103.02%, 101.70%, 102.96% = YEIY M EZS5Ad o] gl

= F =tEl =
75 ng/ml 100 pgimi 150 pg'mil

100

80 A

50

40 o
&HE
50 pg

Fig. 1. ZAFAFEZEL 2 gk 3T3-L1¢ cell viability.

Viability (%)
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Table 5. Cell

viability of 3T3-L1 cell

Ramulus mori alcohol extract.

with

Toxicant Viability (%0)
{-) Control 100
A FEE2 50 pg/ml 96.86 = 1.91
A EFEES 75 pg/ml 96.16 = 1.75
HEFE= 100 pg/ml 96.16 £ 2.26
A F &= 150 pg/ml 91.05 + 0.20
120
100 4
80 H
=
= 60 A
g
40
20

OCon OF  Ox Oxy  Omy Oxy Oy Uy
10ugml 15 pgml 20 pgml 25yugiml 30 ygimi 35 ugml 40 ygml

Fig. 2. Oxyresveratrolol] tgt 3T3-L12] cell viability.

Table 6. Cell viability of 3T3-L1 cell with

Oxyresveratrol.
Toxicant Viability (2%0)
(-) Control 100
Oxyresveratrol 10 pg/ml 103.02
Oxyresveratrol 15 pg/ml 100.19
Oxyresveratrol 20 pg/ml 101.70
Oxyresveratrol 25 pg/ml 101.65
Oxyresveratrol 30 pg/ml 102.96
Oxyresveratrol 35 pg/ml 100.98
Oxyresveratrol 40 pg/ml 09.37
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2.2. Oil red O stainingS T3 AAFAFESEDY ALE3 A5 &4

3T3-L1 w3l HFAHAAM FAFAFZELY F% 50, 75, 100 pg/mol] M2 #3t= Ol
red O staininge & %<¢to 2 (Fig. 3), &3k inverted microscope (Fig. )& 53] 5= ¢

At TFEE T =4E lipid accumulation %k(Flg 5,
7377 £ 260%, 33.94 + 895%, 1731 + 3.32% = L}

A A(15.3%) A KI(15.3%) & K(15.3%)
50 pg/ml 75 pg/ml 100 pg/ml

Fig. 3. FAFHFE+ 2ol gk 3T3-L1¢] Lipid accumulation.

Preadipocyte (-) control (+) control
N-acetyl cysteine

ArX1(15.3%) AHX1(15.3%) 2HX1(15.3%)
50 pg/mi 75 pg/mi 100 pg/mi

Fig. 4. 3T3-119] Lipid accumulation (Phase contrast microscope, 4004)).

- 118 -



120

100

80 -

60

40 4 T

Lipid accumulation (% of control)

20 4 T
"
U T T T T T T
NAC £FF] gy £08]
Pre e 0mM 30 7 100
pg‘ml g ml pgml

Fig. 5. 3T3-L19¢] Lipid accumulation &3 %.

Table 7. Lipid accumulation of 3T3-L1 cell with

Ramulus mori alcohol extract.

Compound Triglyceride (%)
Preadipocyte 11.56 + 2.18
(-) control 100
NAC 10 mM 18.32 = 0.42
2t Al 50 pg/ml 73.77 £ 2.60
2t Al 75 pg/ml 33.94 + 8.95
2/ Al 100 pg/ml TE%E =332

O .D. measured at 500 nm (Mean + SD, n=3)

2.3. Oil red O stainingS %3 Oxyresveratrol® X HE3} AT &4

ol
i)
ot
2
>
@]
=
]
=
D
w
<
D
=
2
=
<N
Lo
f
g
—
<o
Do
o
w
(@)
&
~.
=
Is=)
9
=
il
M
oy
Ir
o
=
D
[eN

3T3-1L1 &3} i,
O stainingg %3 inverted microscope (Fig. 6)4olA T= o&XH oz ZAhd= e
golstitt. T3 =5 E8 =49 lipid accumulation 3t (Fig. 7, Table 8) <A

of Hlal A7 93.56%, 53.27%, 1590% %2 YE T o|EHow A7 AS FAs.
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Oxyresveratrol Oxyresveratrol

10 pg/ml

¢ a

Oxyresveratrol
20 pg/ml 30 pg/ml

Fig. 6. 3T3-L1°] Lipid accumulation (Phase contrast microscope, 4004}).

Lipid accurmulation ( % of control )

120

-
=
=

[==]
=

=]
=

40

20

NAC Oy Oy Oy
P {Jon 10mM 10 pg/m 20 pg/ml 30 pg/ml

Fig. 7. 3T3-L19¢ Lipid accumulation &% %.
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Table 8. Lipid accumulation of 3T3-L1 cell

with oxyresveratrol.

Compound Triglyceride (%)
Preadipocyte 12.11
(-) control 100.00
NAC 10 mM 16.81
Oxyresveratrol 10 pg/ml 93.56
Oxyresveratrol 20 pg/ml 53.27
Oxyresveratrol 30 pg/ml 15.90

3. Oxyresveratrolo] &3 FU o543 AFE 4% 394 FA
3.1. Oxyresveratrol® FAFAHAFESEL LY MUC2 &3 F

Oxyresveratrol¥} A FAH FEELL goblet cell oA F4A AAS 7471+ &397F 9
At (Fig. 8). E3] oxyresveratrol 20 pg/ml # 2]t o A= positive control® AF-&%H
propionate 1 mM Xt F37} Eka ol F AL A A L negative control (No
treatment) ¢} t-test A AS ¢ A FAHSE FodA TR S & T AUTh

e

= Coymmmraeed 10 userd
I Cormvraoillognd
[ Propicers 1AL

G wrgons sion fokd changy (WT0
Cin e o Fodd huge (870002

Fig. 8. Oxyresveratrol® A 54 FZ+4e] MUC2 &=
*p<0.05, *xp<0.01, *xxp<0.001

3.2. Oxyresveratrol® tight junction ## FA X Y F H3I
Oxyresveratrol- tight junction®} #E Fxxte] ks gks
[e)

TE oE
E3] oxyresveratrol 40 pg/ml @l &37F 7PE E9ka, oA

] T5
control (No treatment) 9} t-test A4S 3k A3} FAZHORE {2 T/l & o AUTh

)
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309 M No treatment 189 I No treatment

[0 Oxyresveratrol 10 pg/ml = [0 Oxyresveratrol 10 pg/ml
T I Oxyresveratrol 20 pg/ml 1.6 4 B Oxyresveratrol 20 pg/ml
254 [0 Oxyresveratrol 40 pg/ml [ Oxyresveratrol 40 pg/ml

2.0 4

084

0.6 4

044

Gene expression fold change (ZO-1)
in
Gene expression fold change (Occludin)

024

35 - M No treatment

[0 Oxyresveratrol 10 pg/ml

B Oxyresveratrol 20 pg/ml
[ Oxyresveratrol 40 pg/ml

Gene expression fold change (Claudin I)

0.5 1

0.0 -

Fig. 9. Oxyresveratrol®] tight junction ¥& A =}o] el & W3}
(A), ZO-1; (B), Occludin; (C), Claudinl
*p<0.05, **p<0.01, **xp<0.001

3.3. Oxyresveratrol®] tight junction &8 wwW Ao dwdz H3}

Oxyresveratrol< tight junction®} #H® Gl WS T oJEH oz F7HAIZT
(Fig. 10). 53] oxyresveratrol 40 ng/ml # g]oll A w@uld o]l Z717) wol 9 A =t}

Oxyresveratrol (ug/ml)
~NC 10 20 40

GAPDH

Claudin 1 —— — — ‘
ZO-1
- e w=

Fig. 10. Oxyresveratrol® tight junction ¥#=& w9
(Claudin 1, ZO-1)°] Z& = W3},

i,
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4. Oxyresveratrolol] 2% Caenorhabditis elegans® 3 3% &

k)

4.1. Oxyresveratrold] &3 &% A%

Folr

3}

C. elegans®] Oxyresveratrololl o3 7 <7 &35 7Fgk 23 (Fig. 11), control Hj
A Al Hit S 140€2 Aol Hls] oxyresveratrolo] 100 pM #H7Fd vl Ao A =
1474, 500 pMeo] #H7Fe wiA]ol A= 15.7¢, 1000 uMe] H7td ajA A= 17192 ZH2t
5%, 12.1%, 22.1% Y3tAl Add AS AT = JATt (Table 9). o] Resveratrol©|
100 pM H7Fd mix o= 1624, 500 pMe] H7Fd wixdAM = 16342 727 15.7%,
16.4% AgE Hol| Hls] AT 1000 uM H7Fe wjRd A 173€ =2 236% AdE A
(Fig. 12)% vl A= A% 238 B & 5

il

Table 9. Oxyresveratrol % resveratrolol |3 =¥ A% &3}

control (0.3% v/v DMSQ) 140 + 0.2
resveratrol 100pM 162 %035
resveratrol S00pM 163 £ 0.347
resveratrol 1000pM 1752082

oxyresveratrol 100uM 14.7 £ 0.28°
oxyresveratrol S00pM 15.7 £ 0.26™
oxyresveratrol 1000pM 17.1 £ 0.32™

s — O M Oryresveratrol

%0 - —e— 100 s M Oxyresverarel

== 50} M O yresveratrol

g 4 —— [0 p M Oxyresveratral

T0

& &0 4
&
=
30
20 -
10 1 '
il T T —T 4 1.—‘—.—
1] 5 10 15 20 25
Age (day)

Fig. 11. Oxyresveratrolol 9|3 C  elegans® FHAY &3}
(P7<0.001)
Oxyresveratrole] w="H =2 H7LE wiA A C eleganss wW&F3d A3} control (0.3% v/v
DMSO)ell Hla) X7 skl wel {FostA o] AFE AT

- 123 -




100 R I ST ]
O p M Resveratrol
0 . == [k ji M Besvertrol o
== %0} i M Resvemirol
80 - —m— 1000 o M Resveratrol
Th 4
2 60 1
b
]
= "
-
< 0 4
il A
0 4
L
1] T
] 5 ] 1 0 25
Age (day)

Fig. 12. Resveratrolol 23t (. elegans®] FHA% &3}
(p"<0.001)

Resveratrolo] T2 H7ME wix A C eleganss 3t A3} control (0.3% v/v
DMSO)el| Hls] 7} Fxd waf FolstA Fro] A=At

4.2. Oxyresveratrolel 93 fFAx =¥ W3}

A71E v Ao A 244 7F F<t v C elegansol A= sir21 (29 + 0.20 fold), daf-2 (6.9
+ 0.33 fold), daf-16 (1.3 £ 0.04 fold) hif-1 (20 £ 0.22 fold) 4 =}7} %9/] stAl 7k
s AS W sir21 (1.9 £ 014 fold) FAAE 701'94’3}71]
S 7Fskat ot E]rt v* A5 = s #EE 5 AR (Fig. 130). sir21 +37
W F7ER gk FHEAY 235 Bt ¥Rl resveratrol® o] o ARG AE H
At (Fig. 13B, D).

C. elegans®] Oxyresveratrolol] 93t fdx} v WH3EES Hriek A3y Oxyresveratrol©]
o
+
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Nomalized fold change
Normalized fold change

Normalized fold change

Fig 13. Oxyresveratrol¥} Resveratrololl 2|3+ C. elegans® +AA} & WH 3}
(P<0.05, P7<0.01, P7"<0.001)

o] H7bE wiA A 24A17F <t vt A3 (A) Oxyresveratrol®] 374 vl %] of A]
+ control (0.3% v/v DMSO)°l W& sir21, daf-2 daf-16, hif-1 53 A7F 2 3tA 571
3t o (B) Resveratrole] H7Fd wiX| o M= controldl W&l sir21, daf-2 hif-1 +7dAF
7oAk A Frbsknh. Ede]l HUER wiHelA  T2A1ZF wob wigE A (O)
Oxyresveratrolo] H7}g wj Aol = controldll Bl&l sir2l 3RS Z71eFd AN daf-2,
daf-16, sod-3, hif-1 F+AA7F o8k Al Faskd o™, (D) Resveratrolo] Z7Fe Hl =] of 4]
= controloll B3l sir2l, daf-2 A= S7VSFR AN, daf-16, hif-1 F+AA7F ol skAl 7

R
25

5. Oxyresveratrolol] 93 FW g% o av}

0|\

|
5.1. Oxyresveratrol® Al ¥7t= (tight junction)9 <tA 3 & 3

Oxyresveratrol®] Caco-2 celld] v x|&= S tjs] Lolr 7] $38] oxyresveratrol (10,
20, 30 pg/m)S FE=EE s MTT assayES 3Fth. Negative control¥ v]nl &
u] oxyresveratrol 10, 20, 30 pg/mle] FEolA AEZSA o] FTEE X ottt (Fig. 14). of
FAE AR &S negative control (NC)I} ftest A4S 3 A3} TAHOR Fol&9l
ol 7F glas &dE + AT

Oxyresveratrol®] tight junction % &3] v X= FgFS Lol 7] 98, AFE =9
MEZFTY AT S =A-8A e 1 A3} oxyresveratrolo] §Eo]F % 0 & tight junction
= FAANA F= 29E F9 & 5 AY=dH, 53] oxyresveratrol 30 pg/ml A 2ol A
tight junction®] FA &7} woll HA €2 AE ST = AT (Fig. 15). o3 = A
2] 3kA] ¢Fe Negative control (NC)¥ t-test A2 3 23 FAZHCRE {F2o%2 Ao]7}

(o] S = 2~
NS &g 4= 9l
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Oxyresveratrol=

120

100

80

60

40

20 4

Cell proliferation (% Compared to control)

0 T T T T

10 20 30

OXY (ug/ml)

Fig. 14. Caco-2 cell®l] 3t Oxyresveratrol®] cell viability.

120

100

TEER of initial value (%)

80
—e— NC
—O— OXY 10 pg/ml
60 —¥— OXY 20 pg/ml
—A— OXY 30 pg/ml

8

10

Time (h)
Fig. 15. Oxyresveratrol®] tight junction % &¥}ol 1] %= o3k
#p < 005, #xp < 0.01, #xp < 0.00L.
tight junction¥} #H ¥ FHALe] BHAFS v oEHo=z F7/HAIAY
(Fig 16) E3] oxyresveratrol 30 pug/ml gl &37F 744 Eka, ol F AL A5t
Negatlve control (NC)¢} t-test AAS 3 2y FAAHSZ FosA F7HetA =
T dArt
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2.5

I Claudin-1
[ Occludin

2.0 | HEE ZO-1 "
[5)
&0
=]
< *k
<=
)
2 1.5
i) *
=]
.2
7
2
o 10 =
[
(0] *k
©
=
}3)
@)

0.5

0.0 -

NC 10 20 30

OXY (pg/mL)

Fig. 16. Oxyresveratrol®] tight junction #¥# H#x (Claudin-1,
Occludin, ZO-1)2] &&= W3} xp < 0.05, *xp < 0.01
Oxyresveratrol< tight junction®¥} ¥ wuldo] vt Fw oFEXH R Z7MIA AT
(Fig. 17). 53] oxyresveratrol 30 pug/ml A g]*ol A & 37F 7p4 =t}

]

HEEE]

Fig. 17. Oxyresveratrol®] tight junction ¥# @23 (Claudin-1, Occludin,
7O0-1)¢ ddF sk
(A) Negative control (NC); (B) OXY 10 pg/ml; (C) OXY 20 pg/ml; (D) OXY 30 pg/ml.

Oxyresveratrol®©] tight junction ## @A Claudin-1°] "] A& 9 &S Immuno cy-
tochemistrys &3l #Z3s Ay ol FAE A stA| 22 Negative controlel] H]3l| & 9
3}

£H0% Claudin-10] FAA F45E 2L JA0F & Uit (Fig. 18)




h x:&i&&xxxx-c “

Fig. 18. Tight junction®]

6‘3%103

A
.

(A) Negative control (NC); (B) OXY 10 pg/ml; (C) OXY 20 pg/ml; (D) OXY 30 pg/ml.

Oxyresveratrolo] T34l o] mX&= &S FITC-dextran 4 kDaZs &l @23k Ay ofF
AE AP sA &2 negative control (NC)ol| H|&| F% oJEH o2 FiAo] Thast= A
S AE F ARG (Fig. 19). o} FAE =2 sHA ‘E%o Negative control (NC)&} t-test 7
AE 3 2y TAACE FYAQ Aolrt & AT 5 AT
120
S 100 - T
é 80 4
% -
8 60
E\g 40 A
§ 20 A ’:: *:_*
[0) T T T T
NC 10 20 30
OXY (pg/ml)
Fig. 19. Oxyresveratrol®] F3Ad o mx|:= 8k #xxp < 0.001.
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5.2. Oxyresveratrold]l ¢]3 PKC, MAPK A& &A3 =3
Oxyresveratrol= PKC Zd2¢ #dH FHAHPKC 9 TAdFS §% &4 =2 7t
AT (Fig. 20). €3] oxyresveratrol 30 ug/ml ] @toll A 37} 7} £t} o] = E3)
oxyresveratrol= PKC 4 Z& &3} A 7ith= AS &A= A
2.0
- Il
| ®) _
§ 1.5 -
4
G T
e
= 1.0-
£
5
o 0.5+
5
()
0-0 T T T T
NC 10 20 30
OXY (ng/ml)
Fig. 20. Oxyresveratrol®] PKC A& fFAdx (PKC &§)¢ 2% #A3}
Oxyresveratrol= MAPK 7 =Z¢ #dE FAAHJNK-a)el TIHFHES v ofEHo=
Z 7MW A tH(Fig. 21). £3] oxyresveratrol 30 pg/ml ] gltollA &7} 7F4 gt ol =
&3l oxyresveratrol= MAPK d=Z& &A3} A7ltts AS gdd 5 Aok

3.0

2.5 A

2.0

1.0 4

Gene expression fold change (JNK-1d)

0.5

0.0

20 30

OXY (ng/ml)

HFg. 21. Oxyresveratrol®] MAPK 7% 212} (JINK-al)2] &= Hs)

NC 10
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5.3. PKC inhibitor(GF109203X)° <] Al X ZF=(tight junction)& &
F+44 2 PKC, MAPK B2 #FdA9 $AF9 W3

PKC  inhibitor(GF109203X)¢}  oxyresveratrol 20 pnpg/mlE 34 AH3gk T+

oxyresveratrol 20 pg/mlet A2 st o+ B} Al X (tight junction) ¥ o

2kt (Fig. 22). 53] PKC inhibitor(GF109203X)%F A 2]gk ol A 2&d

o] A¥}= oxyresveratrol o] &gt NI Fr= PKC A= &g o8 o
St

ol o
S
)
_‘>i
A
9,
)

WS HoFET) ofF AR Ay stA &S Negative control (NC)¢} t-test A4S
Ao R Foldt Axts A}

*%k

I Claudin-1
12 4 | E=3 Occludin -
I 70-1

1.0 1

0.8 1

0.6 1

0.4 1

Gene expression fold change

0.2 1

0.0 -
OXY (20 pg/ml) - + - +
GF109203X (8uM) - + +

Fig. 22. PKC inhibitor(GF109203X)ell ¢]gt A|3Z7F=(tight junction)¥& {7 =}
e Wl xp < 0.05, #xp < 0.01, =xxp < 0.001.

PKC inhibitor(GF109203X) %} oxyresveratrol 20 ng/mlE 34 * 2] 3k & oxyresveratrol

20 pg/mlvt Ak o+ Brp PKC A& A @& Fd2e] dd o] 2L doh(Fig. 23). 5

3] PKC inhibitor(GF109203X)®F A 2] gt ol A - &Fo] 74 okt

PKC inhibitor(GF109203X) ¢} oxyresveratrol 20 pg/mlES 74 =23k & oxyresveratrol
r g ol vrtth(Fig. 24).

53] PKC inhibitor(GF109203X)%F A 2] gt oA & aFo] 7pg vrkrh o] AxE 53
=
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1.4

1.2

0.8

0.6

0.4

Gene expression fold change (PKC 6)

0.2 1

0.0

OXY (20 pg/ml) - + - +
GF109203X (8uM) - + +

Fig. 23. PKC inhibitor(GF109203X)¢] PKC A& +32HPKC &) ¢ ¥s)

1.6

Il FRK-1
L4 4| 3T INK-al

1.2 +

1.0

0.8

0.6 1

0.4

Gene expression fold change

0.2

0.0

OXY (20 pg/ml) - + - +
GF109203X (8uM) - + + -

Fig. 24. PKC inhibitor(GF109203X)¢] MAPK 4= -fd2HERK-1, INK-al) &&= #is}
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6. FA e HFE vhg-2 EhAMY FEFT B 574

6.1. A9 HFE ZdoAe B A 57

F9 o] Weet datavE dobry] ffs) A wsket dre] JiE Table 1
ZlEol wet S-St 1 AR, 2% DSSW Fud FUET (PO Ev et

Az (NC, 100%)s 7l o2 w5 A7F 93.2% % At AA N, A F5E (ERM)S
w3 TIE2 945, 96.2, 97.7% (77t 20, 40, 80 mg/kg ERM)E A = At (Fig. 25A).
27] drsek v fFE wEste AT As (DADE 43 23t PC (100%)
o2 ERME 3w d 1w 793, 724, 586% % 74w 3l (Fig. 25B).

(A) 10

3D 4

854

%, Drigimnl body w i ght

—i— Nagative contral

—0— M DEd

—p— THDEE - I0myig ERM
854 == % D5 ~ i meig ERM
—— 2% DE3 - E0my g ERM

0

Day

(B)

Wapaives combrol

7% D85

1% D55 = 20 myig ERM
1% D55 = 40 me i ERA 2
19 DEE = 80 mg &y BRI A

P40t

Dsease pdisaly micde

Fig. 25 039 AR PAFE B oA 23,
FEFAS B) &
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6.2. & 2ol v FA It I

g rde] 4 ZolZ =43 A NC (967 + 6.1 mm, 100%)°] 18] 2% DSSw &

5+ 23 mm, 71.9%)¢ & ZHol7t 4Hs] FAaEATE AR
ERMS A#3 252 247 768 + 49 (795%), 80.0 + 58 (82.8%), 81.8 + 54 mm
(84.7%) (Z+7F 20, 40, 80 mg/kg ERM)Se.2 & Zdo|7} AA FA= At (Fig. 26AB). B3
Hd= 95 Ams wddt v wAs SR Ak NC @25 £ 02, 100%)0 Hlsh PC
(6.7 + 1.6, 267.7%)% W& FA7} F7Fatgich (Fig. 26CD). 847k ERMS A28 15
o 747t 53 + 08 (2121%), 52 + 14 (208.1%), 47 = 0.7 (186.3%) (Z+7 20, 40, 80
mg/kg ERM) © 2 7+4 39l

{(a)

ol lenglh {nmig

D55 () - 4 + - + DES{2%1 - + . -
ERM {mgig) - i) 40 B0 ERM (mpkg) - 10 40 B

<

i

b (D)

REREEN

DSS (2%)

w

sptesn weighl (il body weght {g)

ERM {mgkg) - - B @ T

D&ES (2%) = + + + +

ERM (mghkg) . 0 40 B0

Fig. 26. 4AF==2 dgd L]
& Aol W3k (A, B)ek vigFA Wk (C, D)

6.3. & ZA A INOS2¢ COX-2 &@e] e |3
w4

Aok 1 A3 COX-2 &

R dF WA COX-2, INOS2E 243 s
%&LH?M (Fig. 27). iNOS2 =
7

o] 12.4, 25.6, 47.7% (Z+7} 20, 40, 80 mg/kg ERM)=E
L= 747} 33, 43, 41.1 % (#4720, 40, 80 mg/kg ERM) &
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DSS = ' i i i+
ERM (mg'kg) -

m ‘ m cox2

538 100.0 876
100.0 67.0 57.0 58.9

---H_ Bracti

Fig. 27. qid 2o Mo ZAF==2 COX-2, INOS2 A&}

6.4. BHA A AFA AelEFA IL-6)o Wdt 43

sE9 #8 #© @HAdA multiplex kitE o]-&3ske] 670 (IL-6, MCP-1, TNF-q, IL-10,
IFN-y, IL-12p70)¢] #olE7}elS 2R R, 1 5 IL-6%c] #HEHUh IL-6 g
021 + 0.37 (NC), 41.87 = 867 (PC), 28.35 = 12.37 (20 mg/kg ERM), 27.70 + 9.6 (40
mg/kg ERM), 17.07 = 630 (80 mg/kg ERM) pg/mlZ ERM §= &8 oz 7AA4s ) (Fig. 28).

&0

=
__;1 X
—:_' 30
. 1
o L
DSS - + + + +
ERM (mg/kg) - - 20 40 RO

Fig. 28. g @ do Ao AAFEE9 IL-6 A&7

- 134 -



6.5. 237 W3] W I

Wgy =

%tk (Fig. 29A). w4l A4

Ko
=

Baolq FA A4S 4

PN

FHE FAE7] Y8 Metamorph Z213WE o]

st7] 918 s E2ste] Alcian blue f4& %18

4

[e)

=

FSs A A3 PC (85%)> NC (100%)l Hl&f FAlAdo] 15% 7Hagh vk ERM

o =

THE e 886, 112, 986%= =l A E A (ZHF 20, 40, 80 mg/kg ERM) (Fig. 29B).

idi

(B)

1 1
I} T T -

Mren of nuscis § %o domparesd 1 DSS-ooty positive aonen

5% - a - " 4

ERALimplg Kl

FARdo| Ao A FEF 93 mucindA W3t FA.

(A) & %2 Alcian blue 94, (B) mucin A H3l =
(a) NC, (b) 2% DSS, (¢) 20 mg/kg ERM, (d) 40 mg/kg ERM, (e)

80mg/kg ERM

- 135 -




7. A3k
 AAFAFERRY G an

FATFAHAFEEDTY] Fs8 S ZAH 23 chemical-based assayo] B—carotene
bleaching assay, HRPO assay, Taurine testol A 5 gl3dt dAits &4 S el
53] Taurine testel Al 5743 HOCI &7 52 trolox, ascorbic acid EE} zv 7y 1.4
v, 11wh e =2 FgARstE S yEde e dEST Z2HE G, Ed
cellular-based assay$¢l CAA assaydll X% 3 &dikstg & L}E}lHOJ %4535 A
A7 oA Bk oyl Aol A EWAY G4tz &= el ).

2. ANFRAFER DY Fu|B 13

Oxyresveratrol®} AA|FAFZE Do) Ao n x| 9GS dolr 7] sir] =LA F 71X

APE HdgstAnt. A MARZ =4 AN 72 7S S48Aa, F AR 24 A

2 Al & M9 tight junctiono] B A Walst=A SAsAT. 1 4

FAFAAFEEEE v gEHe=2 Ao FA wEdel  a¥dvh v =g

oxyresveratrol= % A3 2] tight junction®} ¥ =

FostA F7MA AT 28 22| oxyresveratrol 3
o

[eXe] A=
o] &= & 4 AU

flo

ox, it
Ho
X,

B

7.4. Oxyresveratrolol| &3+ Caenorhabditis elegans®] +H a3 &

74.1. C. elegansg ©]-&3 oxyresveratrol(100 uM ~ 1000 pM)<e] =74 1
A A3 sroEHom {5 o] AFEE s A5kt

o3
o
:44
il
e

7.4.2. Oxyresveratrolel]l o3t WA a3 Ao|Agty} AH A Sir2.1o 93 a3 =2
FA .

7.5. Oxyresveratrolo] &3 FU 9435 oW 234 A

B A3%S F&, oxyresveratrol human intestinal Caco-2 epithelial cell®] A7+

]—L—L
(tight junction) & WAL G5 AA & EALEE 7FaA7E 947} 988 o &

¥ U
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om o]l F 3= oxyresveratrol®] PKC (protein kinase C) A 25 &AI3} A7)
3t" PKCE <13 MAPK(mitogen-activated protein kinases) A& &Aoo s A ZL7+=
Az gd 2 g BdEs ST ZE I Yl o] Fo A= AL g0 ¢

ATt

76. Ao WA vigx RN FET EH 53

2 A= dAFE= (ERMY A AdAEHRE dotidth 3 &3t 34&5 ¢
oli7] 913 g mhe-2o BRAWMSIE S8 Weol F 278 do FFE FHAF
Args Wzl A3, FAFEES FoAS vhg29 5= 2% DSS vbs Fog w2~

Hop GAdol 7PAAl FAEL FREAST B Gt B AAFEES T mpg-29
ol Aol7t 2% DSS®F gk FAuzwrel vls] Ao JPEA FAEHJL, B1ge] A
T3 A FAHAY FAFEEC] AT SHEE FASH7] E dsHAdA
COX-2, iNOS2¢} pro-cytokine?l IL-62 =743 A}, o] =

2o Sl F A E AT 224 e Wst alcian blue @< ©]&3ato], 74l
Fe vlas] Bt=d, PC vhs-29 Al FAAAYS NColl vls) A gad v, x5
== FoA52 =7 FAHEMY. Aedor AFEE2 o2 7 dSiAJIAE
A J

A71aL, A AEE ST RN Y S ARS8

1 2
rir
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FEWHS D-05

A4d A3FTAT A% 2 1F

FATFAFEEY 95 aHE FQlstr] HEA w29 diAAXE (Macrophage) !
Raw264.7 Ao 1&SA A W& Lipopolysaccharide (LPS)el] o3k A= 2
R oA FAFHFEZE9 Ao 945} gE #E3

2 A £l Raw?264.7 A 3Eo| LPSE 3192 W [1L-6 Alo]EF}Q1e] AT &= w3k
o] AIZbE =R FIFsHS #1383 & (Fig. 1)

'1I]I]ng.-'ﬂl
LP5S 0 05 1 3 4 6 (h)

GAPDH

Fig. 1. Raw264.7 thAAzellA LPSell o5k IL-6 e,

A FHAFEE (Morus alba)® W)z ‘ﬂ oxyresveratrol LPSoﬂ o3 =7}sle= IL-69
AALE = 3 A g ArkEo] Al Bom o] W= o] dAAE] HAAEHE s g
A3 = A= (Fig. 2)
E 10000 - i| ==
2 5 E =000 1
s % & E:
E g E p G000
g £ 5 =
LPS 3, + + + ‘E 4000 -
o 2000 A
LP5 R I
L R
EZE
g 5 s
=
£
Fig. 2. AAFAFEE} oxyresveratrolol] 93+ [L-6 714
LPS® ¥ tAAlEe] IL-69 dSieS FAFEFE= o 7
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1.2. ZAFHAFEEY F495 ¥SA BLT2 434

71&9] AFE & BLT2: G-protein coupled receptor® & EArstol A whal ¥ o] ofg
A Al BRI S] & }Oﬂ Hdolsttta g A A5 Hol Hare] ofstA mhg-2~
2] Z ] A3 (peritonital macrophage)ol~ BLT27} 9 Z4kg-o] 9lo]
24 A dS HisHS. old mwel FAFAFEFEC TS Fas o

BLT2¢}e] AHAAFES &Rlsl] Bzt 233532

i 3

=
o
oot M

121. 45WMEE BLT2%He] d#8 S &< 37198 HAAEA Raw264.7
(macrophage)d] LPSE IL-6 Alo]EF}Ql o] F713tE dFure XA A
AANFAZEE BLT2 &8 =4S g9

o
=
]
(==}
=

=
=
1

2.0 4

+ Oxyresveratrol

+ Control
+ Morus alba

LP5

BLTZ i

IL-6

Relative levelkof BLTZ
=
=
1

mMRNA by real-time PCR
P
=)
1
Relative surface expression
of BLTZ protein (FACS)

GAPDH

=
=
I
=
=1

I.PS LPS

Control +
Morus alba +
Oxyresveratrol +
Control +
Morus alba +
Oxyresveratrol +

Fig. 3. #AFAF==9 BLT2 &3 x4,

g2 Az A LPSe] Aol osiA BLT29 AAL @A e w5F FrhEglov 4xF
AEFEE H7MAE BLT29 AApRas dwd vty w5 7148198 (Fig. 3).

1.2.2. A A XA LPSE 5% BLT2 @@ Ao [L-6 Alo]EFLQA ] A 4
Byt BLT29 AAEF3 A

BLT2E oA A1717] 91ai4 RNAiI W33 BLT29] A3A|Ql LY255283& AF&-38)
2 Z7}8tE IL-6 Alo]EFLele]l HAL @& o] BLT2 siRNAES o] &3 RNA 714 S

AE3 9SS g3t Frpx o BLT2 ZaAQl LY255283¢] 93 BLT29 o Ao A%
IL-6 AfolEFIQIY] HAPZEZ dwld WddHAE A7 &S 1§
BLT29 2]7F=¢l LTB4¢ TU& &4 < BLT1 Z3FAQl U75302¢9 7

= g B9U(Fig. 4). A& £ BLT27F LPSel ol 1L-6 Abo] 27191
@ 24 A4S FAT F AL
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siCont

siBLT2

+ DMSD
+ LY255283

mil)

i

(%]

[=1

=

LPE - + - F LPS - ';lﬂﬂﬂ
-
E—_ B o
[ e = — — — PEr
o 4
[ o i o ps’ -

DMSO +
LY255283 +
UT5302 +

Fig. 4. BLT2| ¢J3] =45+ IL-69 T3,

1.2.3. LPSE §xHE v$2 JdZ=2dd A BLT2 JA 93 =24 9

B0 - pesaas WTILYZ352834LPS

Saline DMSO+LPS LY255283+LPS

Survival
2 (b

Fig. 5. BLT2 lAlo] €3 v~ w8z 7ha 3ol

A A1717] 918 BLT29] AaAQl LY255283& whg-29] H7} o Fof 3oL,
%3} whg s AEES S AdbolA BLT29) o Aol ols|q LPSZ fus o
019 11 BLT29 AFAE Ael 3 v AEEo| F713
35131, BLT2 @ kg2 (TGl LPSel olah AEgo] o 248< S8 Fig. 5).

=

N,
B~
uiut}
o
Jot

2. AANFAFEE Y BLT2-NOX19 dAE E3 323 &

719l BLT2G 7oA BLT2 99 AL &dAe NOXZE
BLT2¢l 4% NOXE A A2 (ROS)E AAste], o8 dFA
a3 oo AAFAHAFEZFEC 3 BLT29 oAlo ot FAF
o3t ROS7} 93-S wsA Fugh
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2.0 - il ‘ ‘

1.0 A

[
n
1

0.5 A

Realative DCF fluo msce res

0.0 +

LPS - + + + + +
Morus alba - - 10 20 30 - [(pM)
Oxyresveratrol - - - - - 30 (M)

Fig. 6. dAFAFE==2 st 28

LPS=Z <ls] F7F8t DCF fluoresence (ROS A A )7} AAFAHAFEES T= o420
2 A 3PS u DCF &3 Fro] 74888 8ol AXNFAZZEo] Hoju iz es
%i‘,{l%% gkelsl. 183l oxyresveratrol® H| Sz x| Azl ES sl e AS

AFAFZEY 9aiA 7423sE ROS7F NADPH oxidase 1
o3 F7tYE A

2000 - oControl 4 g
x mlP5 3 >
T 1500 1 ® w

LPS

+ Oxyresveratrol

+ Control
+ Morus alba

— 1000 -
LPS

IL6 (pgf

1
siCont siMox1

Fig. 7. 3AFAF=E9 NOX1 <A

LPSel eJaiA F7Fsh= NOX1 dArdAlelA o] o] A FAHFEE

AHE AL 9 AN 3L, oju oxyresveratrol HTF T o] FFAA]F]
2|

st
>,

1 =

+ = +

(NOX1)ell

IL-&

GAPDH

2
o7 NOXIdl 9§ &d1ta (ROS)7F IL-6 Atel Bk o] F3Fs F=4 NOX19

[¢]
siRNAE ©]8% RNAZMA o= gelel ¥ A3 LPS® S7tet= IL-6 Ao

E71918] AAbu
@, W ko] NOXI oA la| #aA7]a 9es #9l. oo YAFHFE
S S A8e NOXIol o) B44ras oAlste] e A4S 2ol d(Fig. 7
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o
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NOX1ol ¢Jgt

1
o
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I

of 9]

2.3. &
TAFEE
18] ®7] 918l BLT29 7Hd& o2 NOX1e AL

L=,

3lo

=

ol M Moar s
WE i oE T T =
e oy T T
Sl ™ T H =
—_ _— o ~
o 4 < X ©
98 T S
S M oT &8 ®
M T 3o
Z B B
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& Nm £, = . T : o0
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b4 o au N nl m £EE o 5
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,,LAN_ = .W_ wn ~ io = m Mu Lf
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(Fig. 9).
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31 AAFAFEE AT I35 A EFRI 24 Ao &34 AAYF 71

A+ lipopolysaccharide (LPS)Z §-=% interleukin—6 (IL-6) 95wFS-ol A A=A FHF
=59 Zee Aok IL-6= 958kl T8 WSS 35 cytokinee=A 1 W
do] AAEZ o8] FrEFE Aol wrEA S -2l LPSH 93 IL-6 A4S Belsr]
sfo] k-2 A HIEQ) Raw2647 celle AHEatel AL AFskt WA LPSE fEs) IL-69)
AE Eelety] fdste] ARMER LPSE A9 at5lE o 57}54& IL-69] %2 ELISAZ %39
T} Fig. 109 9% Tl A3 IL-62] o] LPSHZl § 6AIZHRE S71sle] 12413kl Al 714
e S7He Holv S stk o] At A¥ANE EURE GAFAHFEERME) Y g2t
9l oxyresveratrol(OXY)?] LPS® =¥ += IL-6 2d 7HArads A

2000 - 2500 ~ T
R -
= E 2000 -
%1500 . @
= 9 1500 -
= 1000 =
= T 1000 -
a =
]
E SO0 4 o 500 4
- &
0 o
LIPS 0 1 3 4 & 42 (h) LPS -

Contral +
RME +
OxY +

Fig. 10. RME®] LPS® S719 954 AtolE7F] IL-6 A &5
718 ATE Falo] BURFEHEL a3 G50l Hold Ao WA, e aFAAE 7}
Aol wFste A : | flEiA, &9aas S48 F 4l
DCF-DAE o]&3te] LPSE 25+ ROSO &S gl 1 23, LPSE =% ROS7L %4
AFAFEE] Agsrd oJEAQ AAE Hole AL T F Ak (Fig. 11, 9%) 7]1E9
e A LPSel &84 Z71skE ROSE NADPH oxidase 1 (NOX1)@ &0 93] A= Ao
Bug wp Qlop4 weld 92l RMEZF 248k= ROS7F NOX19] 2@z o3 AAZ
olsl= AES APty L A Raw264.7 AlEolA LPSE Z7Fd NOX13 RME A2l ]
NOX1 fAzke] wdo] Hadts A& RT-PCRS F3lo] Feld 4= otk (Fig. 11, $%) E3
AAZ ZAHAJA NOXL Aol <s ROS A4S 915t9S W siRNA NOX1o| 9fs|A LPS=
Z7hd ROS7F #2438 dodozA (Fig. 11, £8%) RMEZF NOX1¢] oAl £3le] datsl &
HE HAhs AL el & 4 i (Fig. 11)

j&

= 0

I

- 143 -




=

=T

=
=1

(=
wm

+ Conirol

:

+ OXY

Ralative DCF fluomsce ree
=
=]

Relative DCFfluorescersa

20 A

15 A

10 A

aControl

*
ulLP3

LPS -

0.0 A 00 4

LES = " # o 4w siCont siNOX1
RME - 737 ME 475 - (pa/ml)

oxXy - 7.3 (pg/ml)

Fig. 11. LPS& =53+ NOX19l 93 ROS7} RMEe®| ¢&l oA,

3.1.1. AN EFQ Raw264.7914 NOX1o| 23 ROSAA o] IL-62] AA}eI =}l
NF-xBo| 9&jAx 2HE8& g2l

NF-kBE HHEZAQ IL-65 S/HA7)+ 75
Az 2 Agudo e NF-kBE 9A59S
LPSE A3 Raw264.7 A EFolA NF-xB <9
Wl IL-6 Aol AE= S gl
’do] NF-kBel 9six F=ds

sHae

Fig. 12. NF-xkB< A ¢}

gl th(Fig. 12).

DMSO +

IL-69] Zd <Al

e
] 2000 -
i =
2 = E 1500 -
= B 2
o o = 1000 -
LIPS . + =+ " *
B0 T 5007
— — — QG 0 4
LPS -

Bay11-7082 .

st AR gEA A weps A
IL-6 27t Fes=AS &Qls) Bkt

Az & deA A=

Bayl1-7082& A ¥

o] 4¥dE F3to] LPSel 3t IL-6 A
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3.1.2. NF-xB¢} BLT2 @& d#AAHAS F93s7] Ysld, BLT2 Ao 23
NF-xB &4 <A &<

&
4 o £ i
[T ]
8 45 @ @
P .+ * % IPS: T Cw - =

| | IkBa | A — I IkBa
m B-actin |= I - | [-actin

Fig. 13. BLT2 Aol &g NF-xkB &3 9#] &<l

133 A5 S Leukotriene By receptor 2 (BLT2)7} IL-65 Z4Asts A4S Haskit)h o]
gl Aol IL-69 T3 HARIARI NF-kBe &4 3§ BLT27F ZHst=x]o g
F7HAQ A5 WAkl LPS7F A gl¥ Raw264.7 A XZ ol 4 BLT2 449l LY255283
7} BLT2 RNA 1M @7dS o]&3ated, NF-kBe &4 ste] wr=A] Ha sk @42l IkBe <143}
b AaEE RS s olE F3ke LPSel os F7Fe NF-kBel &4 o] BLT29
Z okl sk A th(Fig. 13).

3.1.3. LPSE ZF7}38l= NF-kB &4 9] o3 NOX1 9&4 oF <l

+ DMSO
' |+ DPI
siCont
si NOX1

LPS LIPS . + . 4+

~= | pIkBa | =  =<|pkBa

|-—--|||;Bu |-——_ IlKBﬂ
|--—-Il |B-actin |--——|Eactin

Fig. 14. NOX19] Aol ¢g NF-xB &4 oA &<l

o 19k A3lA LPS7F BLT2-NOX1S z43to 24 [L-69] 23S G%shd, RMEZ} BLT2E
AAsto2A [L-65 AAAZITt Hask bf Qi) T3k IL-6 wde o] NFkB7F 583 93-S
Fsle AL Fgelatgnh ool wel BLT29 8¢ AsAel NOX1el Aol <A A4
NF-xkBe] &Ao] ashs l%— gelaks A8S 2338k th. ROS A4Sl NACE NOX oA
ol DPIZ Ag&3S vl LPSZ FX%% NF-xB2 ﬁwﬁ}e o3l A3l NF-kB &4 stol] 4
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olggt A¥E 3 LPSE FE¥e= 954 AolE71RIS IL-67F BLT2-NOX1-NF-kB 4l 7] o]
ol 1 dle] HES F F F AAH(Fig. 15).
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ATFHAAA A AR HR

D-08

1) 17 M (cerebral stroke)$-9] &R #HAEHE SAHs] 918 ; aﬁé% 2 (rat middle
cerebral artery occlusion)®] F ol oxyresveratrol (10 &< 20 mg/kg)S &7 W FY3 2
I =YX AAM(brain infarct)®] =717} 54, 63% 2tz A4S Sth EESE oxyresveratrol
Fol= AEAE S % # 2l cytochrome C, caspase3, L8] al X <ko] AN EAPE 357} & A 3]
A

s G [+ Andrabi SA, Spina MG, Lorenz P, Ebmeyer U, Wolf G, Horn TFW.

ol

Oxyresveratrol (trans-2,3 " 4,5 " —tetrahydroxystilbene) is neuroprotective and inhibits the

apoptotic cell death in transient cerebral ischemia. Brain Res. 1017: 98 - 107 (2004)]

2) Z2 wg¥E  FH cortical neurons AFE3te]  B-amyloid F% AAHSA] dgh
oxyresveratrol®] &35 HES A} oxyresveratrol < Cay’ F7FHE AAgd <93 B
—amyloidol 9J&] fF&EH+= HA ¥ £ A, ROS (reactive oxygen species) A A,
glutamate W& A 59 aHE R NARZT FEFEA JteAo] Hx= FJHSTH
[t &3l Ban JY, Jeon SY, Nguyen TTH, Bae KH, Song KS, Seong YH.
Neuroprotective effect of oxyresveratrol from Smilacis chinae Rhizome on Amyloid 3

Protein (25—35)-induced neurotoxicity in cultured rat cortical neurons. Biol. Pharm. Bull.

29(12): 2419-2424 (2006)]

3) HEol = Aok HEHC] 8l AE A8kl oxyresveratrol®] EH-+ FH FibE

£l = 9l oxyresveratrol F3&o] 68 =A WERsTh whebA
do- & (blood-brain barrier) 37} 7} sake] WG A AbskA ¢l =
Ef e o ey HPA H d3 AN5E A AR AAR] ko] d F dsol F
HE AT [FaE3 : Breuer C, Wolf G, Andrabi SA, Lorenz P, Horn TFW. Blood -

10

oxyresveratrol<

brain barrier permeability to the neuroprotectant oxyresveratrol. Neurosci. Lett. 393: 113

- 118 (2006)]

4) Chao 52 neuron 54 =22 6-hydroxydopamines neuroblastoma SH-SY5Y A3E9]
288k & oxyresveratrol¥} resveratrol®] neuron HEEHE vttt o] AT oA
oxyresveratrol< resveratrol®.t} A|X3}¥| o] X FE 3§49 lactate dehydrogenase2}

caspase-3 S A3 FFAAA WhHO| SIRT1 %S A4 Z7HA 7] Aoz veh}

- 154 -




oxyresveratrol©] resveratrol®t} 371 AW X8 EAR ¢ sbsAo] Avkal Bk
[#32%& : Chao J, Yu MS, Ho YS, Wang M, Chang RCC. Dietary oxyresveratrol

prevents parkinsonian mimetic 6-hydroxydopamine neurotoxicity. Free Rad. Biol. Med.

45(7): 1019-1026 (2008)]

5) Weber &< neuron¥ gliags A ]Sk in vitro stretch-induced trauma X2 9
glutamateE =& FEE =FA7]l & oxyresveratrol® E¥E FAeFATh kA A o A
2] & oxyresveratrol®] M= AT AE AMES A AR YHEN oY e FE
9] glutamate®] =% ¥ oxyresveratrol®] A= AX AEE JAsHA] E5FA

[#32+3 © Weber JT, Lamont M, Chibrikova L, Fekkes D, Vlug AS, Lorenz P,
Kreutzmann P, Slemmer JE. Potential neuroprotective effects of oxyresveratrol against
traumatic injury. Eur. J. Pharmacol. 680: 55 - 62 (2012)]

6) == Hong Kong Wdte] Chang™ Al oxyresveratrolE AF&3&te] wtzl~ AW X7 7}
A HESIY. oE2 A~ Az ayE syl Hal Az Al AHolAEF
[neuroblastomal?l SH-SY5Y¢l oxyresveratrol® #*2]3F & 1 @35 ZAFSEIY. 28 2
I}, oxyresveratrol A # & aSe #AE HIS HAx

oxyresveratrol endoplasmic reticulum® Z~EH2AE ZFAAA HAZAHRIS E3E e

-

= Aoz =3 th[Conference Paper: The effect of oxyresveratrol on endoplasmic

reticulum stress in Parkinson’s disease. Nature and Nurture in Brain Functions, 2016].
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