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s doju= AWE Tel, YA o Z/A] AEEA LeAA] Za ot o] HIAEL2 f F A g5
S won WA BAE G50l vl Ho Jrka e A Jrh(e]F T 9 49, Functional food 7157323},

AzA AASe A #HYA AAsH(Ulcerative colitis)¥® T &M (Crohn’ s disease) &2 EFHTH. A7

A 1 2
#e Wy 2l T R d9SA AelE7Hl (pro-inflammatory cytokine)o] & F7b wlolghs At Bl
7b deml, AW FdE fAE AT AelETR wE WAL st Ao FEE Wl T8 a9l

[e]
2 24 A ATHPAN, Min-Hsiung; LAI, Ching-Shu; HO, Chi-Tang. Anti-inflammatory activity of natural
dietary flavonoids. Food & function, 2010, 1(1): p. 15-31).

ATA FETE Aol A E3F o Ak ofxfo} XYGo= =i dHoR QAEo gtoy} FHToe Hak A
TFolE o7k AEGHd g TR A5 FEEe HA WwrE FASA TRk & FAolth. A
SUigtn FYe AT wEW U dAFd FEE xp b 1980 olF A FUME Holn
pom, FF Wy FEo] wEA F/HE AoR st Jr(FA T, W 4Fe g 2. dxxd.

O A8 EE gl 2A4E A

2013.06.05). - 2FA4 FEse] Ay FA¥E AF7t Bol Al=FHI oy,
Ao A 2z} 3

B, olnlAbe 28 Aol olUAE WAL BHS m9u, A U] ole] s AdAE 248
ARG 7 olilate FFER AUGA R ALA A5 Fase, ww, n2dsdE, 9wy, BW
% S g ofe Aol AU oz Ak Aol WA

Az A okt Aol B e AR HAT A opviwate wMPL FHHE R @
9 m Ah FHUOEAY JFFFolis AEH WEE Wolut 2 ofvlmite] dFF AUBY R /)54

—|~
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Ut > oo

o 4 pot

‘/|:7]— %E‘H]y Ry T ) H
= d#ol wkgolt}. o] W3S MRPs(Maillard Reaction Products, B3AHE)E} Bl thd=9] Wkg &3
Ay okt

MRPs= 31314 mdl gl A A|2~E BREA ksl S48 Yedle e® duA Q). 4
FACl-E g Z3tEe F3F fEdlAt(emulsified linoleic acid) E&olA x& yaks}l v &S 7+

Ql & AQEL2 ME(Fenton)dl & fe shol=2 A A ool taix e 3
4 gzl diside @48 JehA 3tk (Gu et al., Food Chemistry(2009),
117(1):48-54). FE3F, wlo]k WkE2 §3 wuilgo] o kY, 3t 54 2 kst 248 M7= 3=
Bu¥tl (Chevalier et al., J Agric Food Chem.(2001), 49(10):5031-5038). &4 vwdy} FFzex~ 7
FEOX ZIREOXES o] gd) thE MRPsollA DPPH &tz &27sS &3 &4tst a3E sl al(Soot tawat

Benjakul, Wittayachai Lertittikul, Friedrich Bauer, Antioxidant activity of Maillard reaction products

il
il
N
N
12
e

from a porcine plasma protein-sugar model system, Food Chemistry, 93(2), 2005, p.189-196), T H5EQ
¢} of=27]d o] MRPs7F A A3dstEe] A A @ HAseLE AN st a9 dvkeE A9 B
1%k (Nagatoshi  Ide, Benjamin H.S. Lau, Kenjiro Ryu, Hiromichi Matsuura, Yoichi Itakura,
Antioxidant effects of fructosyl arginine, a Maillard reaction product in aged garlic extract, The
Journal of Nutritional Biochemistry, 10(6), 1999, p. 372-376). X3 Zw A xA] AAEE MRPs =
furosines FE3ate] Hibsta g Za) ABIS gio) S AAAZI= 59 3bksl @48 7HA A dgol Hay
At (Anna Michalska,, Miryam Amigo-Benavent, Henryk Zielinski,, Maria Dolores del Castillo, Effect of
bread making on formation of Maillard reaction products contributing to the overall antioxidant
activity of rye bread. Journal of Cereal Science, 48(1), 2008, p. 123-132).
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$¢ FHIYG. WS FE F 349 P24 F BANRE Fael FRG AT, vl W YHES
T53to] ol2 AHE A7HA] -70TeA Hashglth
A8 1. in vitro oA wlo]d W BAHE F EF A &% AT
A7) Al 1ol A Az vlolk wbg ARl in vitro ANA A GF Wkl HAE GFS B8] s
o, 37l g AR Pt

WA @3 G= ATCC (American Type Culture Collection)ollA F<FHES THP-1 A|XE A& o, o=

o] MIFEEFS (mercaptoethanol) @ 10% FBSE X 3+al= RPMI-1640 w Aol A wjekaslFeh(37°C, 5% CO,

AbRe] Bl AIEQ]D Caco2 Al ATCCollA kol AMEglomn | 10% FBSE 33k DMEM wiA|o| A 6] <)
tH(37C, 5% CO, F71).

Caco-2 AE7} EefxeA GdS FH= e, Ats) 2Efas foshs =

5 mM
7).

Fotsl

Q2 mM H0.¢F Al 7] A

=]
=
Alell 1ol A Ax3 vholk wkg A ES Agsta, MIT assays Estol AX AEES 433t 3, ROS

A AAlTE SAHB7] sk, Caco2 AlXol| 2H3 ~EAE fFubshs
shelth. tixw"(Control) o] ZA-F ofF-AE A etA &shtt. o)k, BE AdoA Fod Hrte ddE
(one-way analysis of Variance)i 3 s, o1 29E = 1o e

%10 vpERd wkel o], # akw) o] mpo]¢k WhE AP E(Gle-Lys MRPs)& & SEA o Alghe]
A Ha0p0ll olsl frds = Al s PMA e}sl fri=s]i= ROS RS oAkl

I—tl r’
At
>

A

249 0.1 pM PMA (phorbol
myristate acetate)9} SHAl 7] AAldl 1A A3 wlold wkE AAES A3 T, ROS A HAEE 574

B A
\_T’:'_|

A3

ggoz, damed Al=w(Coculture)S ©o]83 IS vk 2AE Q17| 98], THP-1 AIXEE Trans-
well ofgfZell wj¥atal, Caco-2 AMEE Trans-well $=o] ddZo= wjsie] A ‘:"“J’} E7ko]
=

QT 95 % £792 2 pg/mL LPS (lopopolysaccharide)E A}
&= (Control)e] 29 oA % AHElehA ¢kskon, Ao Ag A7

oo
= o
9
B
2]
=
o
ol\
rD:
olo
tlo
Ho
k1
o
3%
=

AES LPS9 &7 Asidtr. 12A13F &, WA E AASIL, EdE(trizol)S ©]838te] M EA RNAE #

5 & RI-PCRS E3 UlEzd 9= #H Alo]EF}QISl TINF-a (Tumor necrosis factor-alpha),

IL-18

(Intereukin-1 beta), MCP—l(monocyte chemoattractant protein-1) & IL-8¢] &3S A3, A7) Ad

AREE Zeoln] MEE F 1o vEpliglen, O Axs = 20 yEhhlt

# 1
Gene Oligonucleotide sequence
TNF-a sense, 5 —ATGAGCACTGAAAGCATGATCCGG-3
antisense, 5° —-GAAGACCCCTCCCAGATAGATGG-3"
IL-18 sense, 5 —AAACAGATGAAGTGCTCCTTCCAGG-3
antisense, 5 -TGGAGAACACCACTTGTTGCTCCA-3’
1L-8 sense, 5 -CTGGCCGTGGCTCTCTTGGCAGCCTTCCTG-3"
antisense, 5° -GGCAACCCTACAACAGACCCACACAATACA-3"
MCP-1 sense, 5" —TCGCGAGCTATAGAAGAATCA-3°
antisense, 5 -TGTTCAAGTCTTCGGAGTTTG-3
GAPDH sense, 5 - AGGTCGGAGTCAACGGATTTG-3
antisense, 5~ —ACAGTCTTCTGGGTGGCAGTG-3"

= 20 YERd 1:1}9} o], B
&8 = d=A AlolEFIele] wdS s}k A5t}

el wholk W AR (Gle-Lys WRPS)S 3 vioh 2 2l Asue A
z

3ted, in vitro JgolA E o] mlo]k Wkg A E(Gle-Lys MRPs)o] & W] ditsl 2
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A 2. in vivo %olA vlo]& wbE AAES IFA AAE X8 59 F
7] AA e 1614 A8 mlolek Wk A EO] jn vive FlA dFA FA3 v = JTgS 9l

o, a7]et £ AFS FYsPT. HEE FERLREE 6~7F39 7 VWistar FEZ o] &3gion, 6rlg]
A 59 aFo®E UFRAT (OF 18 thEx 1% . 15 2% DSS(dextran sulfate sodium)®E <

1% . 1% 3(MRPL), 4(MRPH), 5(GL)+= DSSZ tidd 3 2 7 MZ(RPL: 42.1 mge] Glc-Lys MRPs, MRPH:

olN

421 mg9 Gl c—Lys MRPs, GL: 421 mg®] GL, /200 g rat)<S FoIgt 15d). dFHEL 250 DSS (5%) & =gk
F, A FFAA FEARSH, ZF AEL gigde] fFREY] 7 ARH ggd fd 717 S F 14Y
7t AT Tfﬂo}“ﬂ Aol Fual 18AIZE ¥ HEE AT ¥, A%S AHESte] PBSE F ¥ AlH F
Ml ATA] Alolol Al A ok FAE SASAT. 1 F 2GS & Fojmy A WA AR A Ui
A dolg FAsnt. 2% dwa FES Ay Agstd BAs 99 AMgslen, Aol YA F
2 100 mg/1 ml12] PBSOIA wd3letar vpro] 70T Bsle] o] F Ao o]-&& L),

i
iR
|2
ol
g
)
)og
i
>,
-|>
I~
=
w
D
f«%]
w
D
fs5]
(e}
e
<
i+
r<
=
(=W
D
x
=
—
N

54

= ° ol =l AE|E DAL scoring systemS ©o]-83te] DSS Fof # i
E 59 F9oF ZA3Ach. DAl Hgv 7 FE BW ko gdW H4E gslal 22 o] A, 47
= HoE= (0 10 B%E, 29 30 &2 ¥, 4: AAY, W0 94, 10 £

% 30 vepd vhel o), dlxwd wiaelde ul DSSE olARe fuE A% AFE @A Tolsm AW
HAGE bR, B e ulelek Wb AR GleLys WRP)S Fold A9 AF 2 AWBAST 4
g FEom BuHUr,

WEHQ A4 FAse] vARA, 7t AES] Fe] Holg s, Fe| Aol/FA uEg AT, 1

AE = 49 YeERRAL

%4 ehd vhsh gol, dWiz@n muwage W DSSE ogRe #UE AT gl ek A3

ZolEAW, ¥ Wyl vio|ek ws AR (Glelys MRPs)S FoIT A9 49 o7t A FFO 38HY

o ER, gEed vase 9 0sSE hgAS fua A9 o) dol/FA gl FrhekAR, & wge
q A [e)

2-3. =AW sE JAt

ZH B A Zee 2 Wl B2 100 E2ER SN0 A 2443 agstar, PBSOl AlHE ¥, dRES ©f
I [e) <
o

=
S (serial dilution)dle] E<FAFTt. 72k MELS wEtdo g A3 56°Co A 24A17F FoF Hl

= j8% 3;’ 4 u
n FAZ vlolZ2E Andel we ENaAT. olF ek ¥, AvhEAUs) deoz W]
SN AL E5 BFePon, W ~z:ol2 =AY, 1 AAE w5 2 F 20 YUY
x 2
Group Acute ulcer| Mucosal erosion Inflammatory cell Submucosal edema Inflammatory cell
infiltration in the infiltration in the
mucosa SmeUCOSa
Control 1 0.00£0.00 |4 4544 oo’ 0.00%0.00" 0.00+0.00° 0.00+0.00
56 DSS | 0.60+1.3 |} g4 g4 2.0041.00" 0.80+0.45" 0.60+0.55
5% DSS - 110.00£0.00 | 954 45° 1.0040.71° 0.80+0.45 0.40+0.55
+ MRPL
5% DSS | 0.00£0.00 | 4510 55° 0.8040.45" 0.0040.00" 0.00+0.00
+ MRPH
5?” gis 0.60£1.3 |1 6413 1.6040.89" 0.40 + 0.55" 0.20£0.45
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(Means within a column with different letters are significantly different (p<0.05), according to one-
way analysis of variance.)

L5 9 20 yEhd wkel o], DSSE A ES FEE A F 959 HxFl HHE(Acute ulcer,
Mucosal erosion, Inflammatory cell infiltration in the mucosa, Submucosal edema, Inflammatory cell
infiltration in the submucosa)®] =307} Wiz HWEGS o A3 F7FIAIR, & HH o nlo]d 1t
& A= (Gle-Lys MRPs) & T4 B¢ 47 WSS 2307t A FEo2 I5HA.

2-4, APO)EFIS 9 &3

7z} AE AA ZA A TNF-a, IL-18, IL-6, IL-10 ¥ NF-kB(nuclear factor-kB) 52| Alo|E7}Qle]
d AEE Quantitative real-time RT-PCRE F3lo]l AT 7] Ao AlgE Zeto]l MEE& H 30
Hepglen, 1 495 & 69 YERNSATE

#Z 3

Gene Oligonucleotide sequence

TNF-a sense, 5'-CGTGTTCATCCGTTCTCTAC-3'
antisense, 5'-CAGCGTCTCGTGTGTTTC-3'

IL-1B sense, 5'-GCACCTTCTTTTCCTTCATC-3'
antisense, 5'-GCCGTCTTTCATCACACA-3'

IL-6 sense, 5'-AAGTCGGAGGCTTAATTACATATGTTC-3'
antisense, 5'-TCATCGCTGTTCATACAATCAGAA-3'

IL-10 sense, 5'-CGGGGTGACAATAACTGC-3'
antisense, 5'-CCTGGGGCATCACTTCTAC-3'

NF-xB sense, 5'-GGCAGCACTCCTTATCAA-3'
antisense, 5'-GGTGTCGTCCCATCGTAG-3'

B-Actin sense, 5'-TCAGGAGGAGCAATGATCTTGA-3'
antisense, 5'-GACAGGATGCAGAAGGAGATCAC-3'

T 6ol YERA miel Zo], 2Ty vusldS uw DSSE EHES 2 A 254 AFlEAI(INF-a, IL-
18, IL-6, IL-10, NF-xB)¢] w&o) &, el
ot A9 AFA AblEFRIS] wrdoe] wl$- e f=Fo g AT

2-5. MPO(Myeloperoxidase) A &3

Zy PEe AA %2 FANMAA fluorimetric detection kitE ©o]-&3te] NP0 4 S =AY, o= 3}
Abshaaae) MP04 EA) sl A HFFAE 1S A ASAITIE AlS AME Sk AR 450 nmoll A S
T ZAs ALketh NP0S] &4 U/mg protein®® ZA3IGITH. 1 A3E & 7o) YERSIT.

T 7o UEbd vlel o], tixay HlwES uf DSSE AAS §u3d A9 dAFA AA3Y upA 2l NP0
Aol AASA FrFskARE, - g e] wlo]dk wkg A E(Gle-Lys MRPs)& Fold A9 MP0S] &Ado] wil$-
g fxon 7hAs9T).

2-6. NO(Nitric Oxide) &% 2 Plasma lysozyme activity assay

7} PE A MZS 1000 rpmollA] 1057 AEF s & FHS Byt

WA N0 =4S g, 96 A ZdgolEd dA 80 ulLe griess A9 80 ul (1% Sulfanilamide / 5%
phosphoric acid €M)& H71star, A-oA 10837 vt &, 540 mmoll A FF=E FA33ATE. olu]l NO<
hya

ol
FE(mDE NaNO, e AFaAs 7Fo 2 Ao,

3 Lysozyme B ZAHS 998, Micrococcus lysodeikticus (75 mg/100 mL of 0.1M phosphate / citrate

_10_
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buffer with 0.09% NaCl, pH 5.6) @Etelo] &S =Aa}qct. (P4809E buffer AF F 0.09% NaCl= pH *
A). A7) Micrococcus lysodeikticus @EeN 175 ploll 25 plLe A olu FEAFS H7bstar, 308 7+ A+
Lo WA ZF 450 ol FFEE SAEYPT. EFA|FOZE hen egg white lysozyme (L6876)E 0.1M

phosphate/citrate buffer(with 0.09% NaCl (pH 5.8))°l] o] Al&3slion, 7 g3 A mo dwmsars &4
3}e] mg lysozyme/mg protein® 2 7]} T}.
ole] Ad Ads = 8o YERHAUTE.
= 8o ypER upel o], vy WwElSS w DSSE ]
A S7VEFL lysozymed] AL @ASHA AN, B Iy mlo|d wkE A4
[e3]
AN

49 NO A4 2 lysozyme o] AN FEoR 3] HE

= 1AL NO Aol & A3
E(Glc-Lys MRPs)S Fost

AA 1. oFsHA AA 9 Az
1. AkAle] A%

ulo] %k wkg A E 20 mg
frd 100 mg
2] 10 mg
A719 ARES Edsta 7|AEo| 8] AAS A3}

vho <k ukg AR E 10 ng
SqsAR 100 mg
o} 100 mg
oAb vkl 2 mg

d718 AEes TR F S AAL Azl wekA st AAE Az,

no] g Whg A& 10 mg
AR AEEL X~ 3 mg
dEQ A 14.8 mg
kv E ZHolg o E 0.2 mg

el AMEAl AxgRie uet dr)e] AE

o
ot
X
ol
£l
2
=
o
2
i)Y
=2
of
2
ol
2
e
i
2
et
2
BN
ot
o

4. FAHAY A%
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[0120]
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[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]

[0130]

N agHP O42H20

el FApAe Azl ek 1 ABY (2 ) WIS 4R o Az

5. Ao Ax
ulo] ek Rbg AAE

ol st

o) Ao Azupgl ke Aol 747 Yre

ML off
[o o
(ot
o4
ot

H
A HAE Az},

AA 2. AF AAY A=z

vpo] ok WS A&
Heby 3
HIEFT] A oA El o] E
HIEFR E

HJ e Bl

HIEFT B2

HIE}Rl B6

HIEF B12

P o AAE ket AAE ARl

7¥ate] &aAl7]

10 mg
10 g
5g

A5

= 7}ete] AA 100 ml = =43
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Control

" 5% DSS

5% DSS + MRPL

" 5% DSS + MRPH ||

5% DSS + GL
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—=_cell infiltrates and edema in submusoca: =», mucosal irregularity

KIS
ML

=
2
=
t 3
==
==
==
==
=
==
=

KIS A
M G

Card

%D

10 ¢

A %08
=ML

i)
= MerE

aB
-

Iu‘“ 'l"au.lmal‘in

Comnl P05 KIS KIS KIS

“MEL

_15_

=3

e

.

i»
fu
" i



AP aetivity (Ui protein)

NaN O (m)
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