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bk Aol A Y=

HEAZ &% el

Uz 9 fEfelE )7}

1. A& o] wpE A Wst 5 EQbH Aol ofr|H o] s
(Phytochemlcal) S AEA A A = Hofl = AgHor ola gt}
2 A 6]—/\]-91} g g% = kil g e o PIEES EPN S

o
r3/1]"\}(Grsllhc acid), *]7]=4H(Shikimic acid)& 3
A FMEAWZEITHHE 1). ol FJEARZL
S A EoA Fagh gFgEnk oyl —rﬂxé
5

of Wol] x3tEo] glow,
superoxide anion & A2}t ZA (Free radical)Al| 74
so] ofF -] FASIAAR wWol &EHI

otk A7 A E At A Fash S 6‘}—;
Y EAZ 2 A ahutol 2] 2~ A A 1 oseltamivir
(Tamiflu®) FIFofALA o] 7] %= &ttt Al 7] =4k 3}
g2 A, vAE dE S AEAZYEH E8F
Aste] A=t} (Ghosh S. et al Biotechnol Adv.
2012). ot S EAMZL FAitsh, I &% Fol
el Eebal, SR Al WelA A A

Shikimic acid

2k
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()
Gallic acid

7 o
2] "o OH
S|
L= HO
= OH
A=

]

o)
HO.,
’ OH
HO"
OH

(29 1] 294 © A7[9e] 7% o

B Ao E dEAuZe sHE AlY

Stability S S olA17]122A} &4 TR =R <&
H7 YGGWLol#t= A <& 7FA Exorphine] 2=
Hepol =g | EA | Zol| o= Aggo R AAAZ
t}. Eoxrphin® i #e FEHAEeoltx g#A
YGGFLe] &= A4S 7}7 Enkephalin® 1 o}v] =
A4l B FxR7E AYsl fAbsie (" 2).
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Exorphi
Ghemical Formula: CaghssNeOr
Molecular Weight: 594 66

[Z2¥ 2] Enkephalin ¥ Exorphin®] 3 H]1l

ditqor Flgtol== AFA77F ol =88 &
Bol M 1 Gl =7k sl =k v, Akt Al
7192k 22 JEANZL FAs g% ol ¢
o = shal s AG W Aol W @A
o tt. ol A& FHetaA & AgoM= &
ikt A7IEAtel A= YGGWLol 2k

Pentapeptide® A A At A EAZ 53 el
Galloyl Shikimoyl
Exorphin® 31A% /W (Solid Phase Peptide
Synthesis)& ©]-&3to] FAdate], At ow %
2 EAgEA (™ 3). ¥4, AAE AEANZ
5 HFEPol= AAxA o] g5 FAHEA Lolr
71 98t ZEak A]7)=AF Exorphin, Galloyl
Exorphin, Shikimoyl Exorphin®. 2 &x3}¢ #AHH

[e]
Fitsh, 2o %, YIS 25 2AEY

Exorphin %

EEL I 2% x EIEES
88 Betol=

Galloyl
Exorphin

Shikimoy!
Exorphin

2.1. Felol= A 2 A

Aol ASS Galloyl
Shikimoyl ExorphinE& Fmocg ©]&3 uA4gA
M (Solid Phase Peptide Synthesis)S AH&3lt}.

Exorphin, Exorphin,

a. Put a Fmoc-Leucine-loaded resin into a vessel.
And swelling for 20 min in NMP
(N-Methylpyrrolidinone).

b. Add piperidine(20%) with NMP(80%) solution
and mix for 10 min (repeat)

c. Wash the sample three times with DCM
(Dichloromethane) solvent and NMP solvent,
respectively.

d. Dissolve Fmoc-Tryptophan amino acid (10
molar equivalent to a Fmoc-Leucine-loaded resin),
NHS (N-Hydroxysuccinimide)( 10

equivalent to a Fmoc-Leucine-loaded resin), DCC

molar

(Dicyclohexylcarbodiimide) (10 molar equivalent to
Fmoc-Leucine-loaded resin) into NMP.

e. Mix the dissolved Fmoc—- Tryptophan -OH,
NHS, DCC (in NMP) with the Fmoc-removed
Leucine -loaded resin.

f. Repeat the cycle of step b to e with required
amino acid in our
(sequence : YGGWL)

g. Mixed the dissolved Shikimic acid or Gallic

sequence pentapeptide

acid (10 molar equivalent to a
Fmoc-Leucine-loaded resin), NHS
(N-Hydroxysuccinimide)( 10 molar equivalent to a
Fmoc-Leucine-loaded resin), DCC

(Dicyclohexylcarbodiimide) (10 molar equivalent to
a Fmoc-Leucine-loaded resin) into NMP (In case
of exorphin synthesis this step is omitted).

h. Mixed the dissolved Shikimic acid, NHS, DCC
(in NMP) with the
-Tyr-Gly-Gly-Trp-Leu-loaded resin.

Fmoc-removed

1. After the final coupling is finished, wash the
sample with DCM (three times), NMP (three
times), and DCM (three times) respectively.

Dry the sample under vacuum condition.

j. Cleavage and deprotect the sample using
phenol, distillated water, EDT (Ethandithio), TFA
(Trifluoroacetic acid), and Thioanisole.

k. Treat this solution with pre-cooled ether.

1. After reaction the sample was centrifuged.

m. The resulting solid product was purified by
Reverse Phase (RP)-HPLC with Bondapack C18
column (Waters system).

n. The

finished product was obtained by
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lyophilization and identified by MALDI-TOF mass
spectrometry (Voyager DE-STR).

2.2 F3rsk A Wy

3lgt&E  1,1-diphenyl-2-picryl hydrazyl (DPPH,

Sigma D9132-1G, USA)+= ol &< dolA Af2hd

< BAste=Y, & I e s 2dEH

4 uER st 44E Afee e gl of
A #FarsteAGEFaUZ 2Agd AldE

o (rone Ae

Ay aAg4 A4F2 Kim & (Kor. .
Pharmacogn., 24(4), 299-303(1993))¢] W&
s O ZH, - &t
DPPH(1,1-diphenyl-2-picryl hydrazyl, Sigma
D9132-1G, USA)A| eFS AF-&-3F S T

0.2 mM DPPH & (Blank$! 4+ ol&<) 150
el Exorphin, Shikimic acid, Gallic acid,
Shikimoyl Exorphin, Galloyl ExorphinS Z+7Z;
5ppm, 10ppm, 50ppm, 100ppm == 3$FH3}
A &ste], oS 2h7; 1650 wt H7bste] &8,
Ao A 307 WAIg = 517 nmoll A

Ju

b1

=
mlru

T o
SAs e, oo e x> GAFTE ol &F
-2 AAsdn 7] Aday izt dE
T3E 54 5, AT Are o5 25 A
£ Qe F4 AeE VEoR MESE FA
sttt &7l [=4 11E ol &3to] Afetud &7
4= SAs AT
[<=2] 1]

2.3 Procollagen® @ ol w|x]= <&
At Aol Ml £ (Human dermal fibroblast)S 48
well-plateell 1x10° cell/ mlZ ®F38kaL, °F 60%2]
confluencyel =9 wj7tx] 14z #jgsta,
FBS-free #i Aol A 147 71 s gatsict. A= A
g Ao wixE A A3 3 PBS(phosphate buffered
saline)® A& 3g v FBSE H7behA] &2
DMEM® Ao 50 ppm %2 Exorphin, Shikimic
acid, Gallic acid, Shikimoyl Exorphin % Galloyl
Exorphin Al &5 A g sl CO, viFE7]o A 484 7¢F
WAtk 24 ti & (Negative Control, NC)<
719k sdE vl Al E-E HIbekA &L

S
dHE g As olgsith. A dxd

(Positive Control, PC)ZA] TGF-B(10ng/mD& = 2] 3}
%tk Procollagen® =8-S H7138t7] f138ko] A7]9
ik Wy oz njksle] A& wjN S Procollagen
Type I C-Peptide(PIP) EIA Kit (Cat #. MKI101,
Takara, Japan)E ©]-&3to] A=A a3t F&
AL o]g3to] Kitol A Ald¥ Coating® 96-well
plate®] Primary antibody %l Anti-collagen antibody
5 37CAA 907 Aelgt =, TPBS(0.1% Tween
20 in PBS)& 33] A # 3 tt. Secondary antibody
IgG(Whole
phosphatase conjugated)& 90&3F HFSA|Z1l &
TPBS®Z 33 Az 3stsct. Alkaline phosphatease
mg/mL  p-nitrophenyl

©l  anti-mouse mouse, alkaline

substrate  solution (1
phosphate in diethanolamine buffer)S AF-2o Al 30
E7F WkS-A) 71 & microplate reader® 405 nmol A

SN E =ZFLo
FREE 24349

2.4 INOS &4 A3 A9

Aol A A ES Raw264.7 HMEE o] &3}
A om FEAIZ dFe Al EHE LolE7]
9] 8he], iINOS7t S 30A] & 10%
FBS-DMEM(Fetal Bovine Serum, $Ejo}d,
Dulbecco’s Modified Eagle Medium, GIBCOA}) HJ
Aol 1x10°HM £S5 FeA7A 24 well plateo] #HE3}
of FFAAY, 35 § 2 Ay Axd =
ZAES sEE Agsto] 1843 vl 1 g
/ml9] Lipopolysaccharide (Sigma’hE 2|3t 24
AR s Mgt 1§ S S 3]k 96
well plateo] 100 p® Y1l Griess reagent (Sigma
ADS F H7FsE Aol A 1023 7HHA &=
o] Fo] 570 nmelA FFEE ZAHI Sodium
Nitrites FEw o= sto] AFAS 2Adstar 7 A
25 I T Nitric Oxide] A HFE T34
t}. Lipopolysaccharide® A2 3F o9 Nitric Oxide
o] AAAFE 100%= ot 2t A5 % F5&&
T3 A T

3. 43 g uF

3.1 32315 (Anti—oxidation capacity) B]xl

Ze kel A, 5ppme B FRol Ak bt
4 AAGe] 0% A== 55 FAistes Bo
™ Galloyl Exorphin 3 10ppm ©]% XA <&
A ZEZT2 0.1% Vitamin C9F FAFSE 70% A =]
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A8 AATS RO wd Wy 990 &
Alze 2 Exorphin, A17]94F 3 Shikimoyl
Exorphin®] 7 ¢+ A-fFettd AASo] A9 §la

e 9 & ATk ole @ AT gl Hrho=
} AgedeE Rasel fAHGE AL 5
atw, ol Z A &¥Atel Exorphin fEle]=7F AgHH
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Exorphin
I shikimic Acid
Wl Gallic Acid
shikimoyl Exerphin
D Galloyl Exorphin
(2 4] FEAVZ 2 AEATZ 3 Fefol= A e] it
s vl

3.2 Zg+A €4 5 (Collagen synthesis capacity) H] 2L

[€)
gl @ A7|Eare Za s Holx ¢k

Z—:]!_— = AR EA 5 A
t}. Exorphin® 7% TGF-B(10ng/mD)< &3k %A o
Z(PO)ETH= Bd e vUxut fo% =507 Type
[ 2o S 7S & 5 Addo =3 9
EAVZ §F HElel= A&AQl Galloyl Exorphin
£ Type I 28 A4S SAAII= Aoz B
o} Exorphine] 7FAli gl Zehil 5ol #e
ol AFIAIAE FAHS ¢ & ATk
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e
200 '
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EIEO i
L
A s
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BO + T T T T T T
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Acid Exorphin Exorphin

(727 5] Y EA w2 B JEArZ &3 fepol = AlaAle] 2
A {4 Al

3.3 89 =(Anti—inflammation) &% H|xl

1 pg/ml9 Lipopolysaccharide (LPS) & =¥ 3}
A =W, A5l Qo] Ay Mxs Fom

A4l NOGH Fol FUHAE &4 2T A

==
4%

of] A

o -

3]

A S
& e, At 9 A7 ARt 3 B
vzt g3 FElo]= 4Al Galloyl Exorphin 2

Shikimoyl Exorphin A gelA A5 23 =

H NO#FAE S #olv A& Heddd. =3 NOH
S Fole AL 5ppm 10ppm, 50ppm % &
A oA Holx @&tk Shikimoyl Exorphin

2 Galloyl Exorphinte NO A4 3 ##3le] 5ppm
Aent AgEyes §o4 A3dE Bom, o=
Shikimoyl Exorphin ¥ Galloyl Exorphin #< 3 &
AvlZ 3 HAeol= AV 58 I AR
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4.
a0l % J]EﬂlU]‘QJ shdE AE u A
AL JElole A3 or FUAZ  qdon, JE
AvZ 3 FHElol= AA < Galloyl Exorphin %

Shikimoyl Exorphine #x-3}¢} #AHw ka3,
A 3

o) 2=
=

s % IIF w50l

0] o)

TR . = 65]
AAEE wol= old T HAetol= &3 A=A o
T s AAE Ao ofYEH, FEAM
Z 5% fetols AaAl= Qe ool sEE ok
de 29 Zo® JlgEct

5. ARAL
v dTe dEAddA TS AFYUEFF IS NEAL
H201D)¢] A ol FHHJAFH

6. 23l
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Delta opioid peptides derived from plant
proteins. Curr Pharm Des. 9(16):1325-30.
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