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X TA04= 30% Oolatel XA &9stn U0 HMEZ 712 Al SN 2 SEMO| £
of 7t Mol stAEE 7HX 1 g, = AF0AME A= D20 3 kge EZ EH7IE O
45CollA 600MPa 2F

gatof 13 24 B F, &F7| (DB-600, SL7|H|, 3H=)E ALE5t0]
HOZ 5~202 &7 F 80meshzZ 24 st 2&S =8 L TsHAE 12510 EX| =A
=R
S BHX| =71 = T2
3K 45C, 600MPa, 80mesh 78%
0 20min (2.3kg)

&35t 121 Coll A 2A[ZE

P o) gXBUS TASI|EAIIE Of

O &7 EfX] =42 A5 =
Zot MX 2|t & protamex2t alcalase EAE I+ £ I EHEE 245101 =AHES
My

T A=A Al 24 S4XE AlZH  AE=EA 2% x=A
MUEE 90T, 8hr - - -
27kt
e 121°C, 2hr | protamex 0.5% 50C, 2hr 90, 30min =
=271t . protamex 0.5%, ) . .
[ 121°C, 2hr o 50C, 8hr | 90TC, 30min
Staax | alcalase 0.5%

=S d|dulo Eol XSEESH = High pressure
hde, S2)2 08304 1,500bare| Aoz 527+ Xa|eh

o

processing m
T IRl E A5t =S A
T Mre|l=A A8 &4 Faxe AlZH A=A =2 =A
Engniels
&2 x4z protamex 0.5% 50C, 2hr 90, 30min
24 1,500bar, T
5min
Eaniel, rotamex 0.5%, . . .
o= P °| 50, 8hr | 90°C, 30min
Segaixre alcalase 0.5%
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[
O X =7 dF2 ?lsh 204 638 20~300H HH 16H 2 HH2E 7|52 ZALE HAISH
o, FEX|, 52EX], 102X, 162EX], 202X & 57K AIRZE 58 A&
4Ct 3% ESolct, 5% HEH5| £ChHE 5o o2, ZF0[F, 1atHe, &
A

|
StoF, WCH 220 S BIAKY, 7|SE S 107X &=0 Cislf 2sSZHAL AAl

e

Of 2EUARE HAE2|(4,000 rpm, 202)50{ AL=H
9| 20% trichloroacetic acid(TCA) M & &7} 5t0f 4TCollM 5
71 = A E22((12,000 rpm/1527H4C)35H0 A|2 =H|. TCA 7+ ciwid 9l =

[l o - =
A 242 Bradford &S ALESI SHsIR 20! JteEsi o= ot A1k 20| L&
0

O
N
ol
HF
r:'=
k
F>

[z ok
0l0
>~

M
=
A

(4) 2XZ(GPC) =4
O 726 = a4
chromatography)

of g3zt &

of EhA FY|2xE EM5H7| fI5t0o] GPC(Gel permeation
SZEUZE AMASHE BH(SFF)E A3t

G Polystyrenes 0|&. &4
GPC= ZtZt zF 106, 430, 1,030, 1,400, 4,290, 6,690, 12,600, 20,6002]
PolystyreneE ZZFEZ2Z 0|&. Polystyrene EFEZS 0[35t0] retention timed| (2
log(molecular weight) Zei Z& T2l F, 0|8 E&EIMe=Z &3 SIS,

Ao L
o
4%
|0
9

E HI AT

ltems Conditions
Instrument e2659(Water)

Column Ultrahydrogel 120 250, 500, 1000
Column size 7.8 mm X 300 mm
Buffer(Eluet) Water(0.1 M NaNO3)/ACN (9/1)

Injection volume 50,00 uL

Flow rate 1 ml/min

Detector IR

O ztztel 2LAIZ 0.1goll ofo| =4t FA4&E sample dilution buffer (pH 2.2) 10 mLE 7t5t12
2084 23] =50 M| F HAME2| (4,500 rpm, 10&2)5t01 iR ASH2 microsyringe
(0.45 um) 2 of1t = o=ttt EM7|2 EAS5INS. Lot WHoz A[RE 23] iS4
Cle=;

O ofo| =4k EAM7|= Sykam GmbHAHGewerbering, Eresing, Germany)2| S7130 amino acid
reagent organizer, S5200 sample injector2t S2100 solvent delivery systeme AFEstU 2
0§, column< cation separation column LCA KO6/NA (4.6 X 250 mm)S AIE25I0] 24,
ol sAte] &2 0.45 mL/min, ninhydrin® 0.4 mL/min2 2 35tof 24 2t MEo| M2
SykamAloll M&3sts /el olo|=Ate| standard mixtureS ARS

(6) HA7|S7HM

O etz axjo| o8 HILE 93, Cytokine 3Z00 (IL-6, IL-1p, TNF-a)oil CHEt AlE S
MABI O], 22 AR 10mg/mLE 3% ZR40l =0l ¥ Apix Lel(0.20um)2 L
% A8
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O M ZHi2F : RAW 264.7 MIEZE 6well plateoll seeding 5H0{ 2A|ZF oFHSE S & IA400 A=
£(0.05, 0.1, 0.5 mg/mL) 2A|Zts2t M XHElstHS. i = Lip
1 ug/mL2 XMz2lst F 37C, 5% CO22| Ao 24A|17F St FI} ufjdsto] MAEHS 3|
O Cytokine assay : 96 well plateol] M|Z A= 100 uLS @10 2A|ZF St AF20f A EFEA|ZI
= IL-6, IL-1B, TNF-a2| conjugate Alets E11 2A|ZF SoF M20A BHES. Substrate
solutiong €11 30& =2t AlolAM BES AlZI = stop solutiong Het & FHTE 450,

570 nmollAl =X

opolysaccharide(LPS)E

_'_
A

Al E= ZH| Alef
IL-6 Mouse ELISA Kit
(#KMCO0061, Invitrogen, Massachusetts, USA)
Mouse IL-1 beta/IL-1F2 Quantikine ELISA Kit
(#MLB0OOC, R&D SYSTEMS, Minneapolis, USA)
Mouse TNF-alpha Quantikine ELISA Kit
(#MTA00B, R&D SYSTEMS, Minneapolis, USA)

IL-6

IL-1B

TNF-a

O DA0fe| statzl WIS /5104, DPPH, ABTS, FRAP assay, Z2|H s &2 M52
0, FE20l= 70% O EF2 S AI25I% 20, —’F—%%UHUOHH—'—)O{I 2SS M2 F 1412 E
&tsto] AFSH =Xl 5lo AMZIX| ZE(0.45um)2 ZE F Al

O &Z8|H = sZHEA : Folin—Denis®™ (Ainsworth et al. 2007)& & 5to{ A
1 =gst =, A2

well platedl A|Z2} Folin—-Ciocalteu's phenol Al2fS 4 otst = Al
SAlZl = XE3} sodium carbonate 8H2 11 208 S¢t BISA|Z] |, HHS3HEZ 760 nm
oM SHEE SHSIUS

O DPPH : Al 40 pLoll 4.5X10-4 M DPPH reagent (Sigma-Aldrich, MO, USA) 160 LS
Jlst & Aol A 3022t S AIZCE 517 nmollAM S TS FH3SH 11, ascorbic acid
(Slgma—AIdrlch MO, USA)E HEZ=22Z AI8st{ ®

O ABTS : ABTS assay 22 Re et al.(1999)2| &S
=2 7.4mM ABTSQF 2.45 mM K2S52082 = ¢etst = = tof Al=20iM
627t BrSAIZ] =, 734 nmollM EHEE SHYoICt eitsts2 EEEQ TroloxE AHE

O FRAP : A|Z 5 pL2} cocktail solution (300 mM sodium acetate : 10 mM TPTZ : 20 m
FeCI3-6H20=10:1:1) 145 yL=2 A0 AofA 1522F HESA|Z]I & 593 nmollA] &E& T
ZX35IQct FeSO4 (Sigma-Aldrich, MO, USA)E EZEZXZ AIE35t0] EEFM S =Y

oM KM
1 =

-1 o
5tof Me

= 55191204, ABTS 8%
ABTS Z2oi| Al 5

rlr 0

| |
=22 55
2E &%
Ir
AL

—_

M

o =

NEEE Z6] Aot

Alek : 10mM TPTZ in 40mM HCI
20mM FeClI3-:6H20 / D.W solvent

FRAP 0.3M Sodium acetate buffer (pH3.6)

STD : FeSQ,4-7H,00~1000uM / D.W solvent

Alek © 1 1-diphenyl-2—picrylhydrazyl 160ul (0.3mM
OPPH phenyl-2-picrylhydrazy ul ( )

STD : Ascorbic acid (150ug/mL 0O|3})

Al2F 2 2-azinobis—(3—ethylbezo—thiazoline—6—sulphonic acid)
ABTS radical 3ml (ABTS radical)

STD : Trolox 0~1mM / DMSO

Alek : Phenol reagent, 20% Sodium carbonate(Na2CQO3)
STD : Gallic acid (0.1g/10mL)
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(ch & Z2l2rolE ¥ E2|Hs &2 &M
EEEIE0|E SEEM AR 70 pLoll diethylene glycol 700 yLE &7ISHE 10 CHA|
1N-NaOH (SigmaAIdrlch)%—”. 7 uLE #HI7HM 37C (dry oven)ollA 1 h EFESAIZI &=
ELISA microplate reader (Tecan Infinite M200 Pro, GreenMate Bio)E 0|-&30{ 420 nmoi|
A‘I o_._H:E =_|<7<-I

O &Z2|H = 224 : Folin—Denis® (Ainsworth et al. 2007)S & sto] MAISIF 20y, 96

1 =esh =, A20A

well platedl A|Z2} Folin—Ciocalteu's phenol Al2kS & ofot =, 4 3= =2t dt
SAlZ] = E3} sodium carbonate 8HZ2 11 208 St HESAIZ F, EHFSEHUZ 760 n
oM SEHEZE EH5IUS

(2l &atst 2ol BsHAL

O BX| = ™S 2lafl 2114 18 20~300f &4 15H 2 HMCE J7|SE ZALE AASIF S
of, gotst 2k B57HX ARE 78 HE(1®: tHErS| Aot 48 2&o|ct, 78 S
ZCHZE stof 2|k, &, TS B 5 XY, MAMelY|SE § 771X =0 thalf 2
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3) EXEX| g nehe &K JHe

(1) SXSX| g8 23 MH

(7h ==3pX| g A

O Al&of mofEel 21 KAt M ALBEIEIE =2 2AUS T&5H0] XX UM Zhat 2|
2 22|HS, ITMF, oSS, IA0 2US EZSIX| WAL 25 A2 MY

E NS Hif 24 MF

= 20| 713 20 716 M 719 7| El
22 ER® 0.71 8.19 66.21 -
ETMF 0.36 69.5 13.9 -
STl |E 1.04 51.64 27.5 -
27|18 6.56 50.73 19.49 EIHE, HEIZI E
t=Etw 11.32 19.84 49 .41 -
S 0.53 41.62 37 -
=718 62.1 13.08 11.23 -
E3M 7 - - - -
CH ot AR - 14 - -
sHHF2E7 | M 7 0.62 60.33 21.74 HIEtSIA, H|EIZID, H|EtCIE
n|zs" 1.24 30.87 37 -
oA 29 0.58 32 40 H|EFRIE

AtZ : AlZo|otZ ol x| (AlZHeME Ho[E]

1NSMESTHEAIAH IR AMEMLEE

(L) 2aof ™

O cHHZE AWM E ALE 52 120= BX|5H0] CHHA Zstaii 2 2-Zstl AZ. BX = M4
Z 2dol= SEX[YA0] 75% &REON U0 SESpX|EHt ZEt X2 MY SIS

(I:I') Ilt”'AI' |='A'|

O Methyl esterzl A|Z(oil) 50 mgoll 0.5 N-methanolic KOH 4.0 mLE Zlst1 A2 X[ 2HA|
71 CtE 100 COHlM 522 71E5t0d At AstMol| 14% BF3(methanol) 4 2.0 mLE &
7tst chZ 100ColM 102 Z7HE St X 2SS methyl estersF O|0{M HhZ%Hof| =3} NaCl
M 5.0 mL2t n—heptane 10 mLE 7tet Chs dstA 2gtst = /A E2[(4500rpm, 10&)
Sto] MSUE F & EE2 n-heptane(Zt 10mL)Z 23| o £&5t ctS 2 0{Zl n—-heptane
FZEM0| R EMLIEES 7t6t0] B 041} o nfi 2 2t 55511 n—heptane 4mLof|
Sollet Cte GC EM & AER sI¥en, AR g 35 5.

O X|gkah =MH2 GCE AR5 ':'&'|0|'°:'OD:| Z+E 2 SupelcoAle| SP-2380(30m X 0.32
mm, 0.25 um)2 A5t ZdH 2= 100ColA 3227 FX|8 Ch2 230CHHA| 2EF 4T
of HEZ 2EE MSAZI F 23 COHA‘I 5E7F FX|. FAF 2= 250T, A&7 2=
270CR 35t¥ 1, 24k 7| = nitrogen(N2) gas& 2% 1.2 mL, split ratio= 15 : 12 35}0d
2M 2t ME2 Al EZFE9| fatty acid methyl ester mixture(FAME Mix C8-C24,

Supelco, Bellefonte, PA, USA)2t HF& AlZbs H|ulsto] =tel.
zoz HES(%) 2

GCollA 2+ ME2| peak areas 7|
(o= K=
AN 3

SR 20

2t MEo| AN stape
— (==L o | [== e QN
21 = 33| gt EAst

H
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@® Cell culture

HepG2

AL
S S

ol HaCaT M| =(
. 37C, 5% CO2 i 2t7|of| Al s+ H[ (100 units/ml penicillin,

of ZAHEMME
100 pg/ml streptomycin)2F 10% heat—inactivation fetal bovine serum (FBS)O|

ok

H=E=ED
Oo =

o
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O Mz=2| £
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NO ghitst x| Znek-ghitatary gibet EEHF
D0 2 FEoU-Clodad tetE EHIA

2 ChoghE ZOQ-TIAo 2 sHALSLS BHA|IB
3 A nTobE Z QA D FopR gt ot ubZ ha|
4 ATIL L Zaoe-elzlaEe A4 0 opE ek
5 Sots=2% Z=ne-S0tsEY eIzl Z A
6 tupE Z0Qt-upE e CiodfAx
/ AHAY4 0 S Of2

(Lh dgerd

®

O AlZ 40 Lol 4.5%x10-4 M DPPH reagent (Sigma-Aldrich, MO, USA) 160 uLS 7tst =
7

O@

ONC)

O®

DPPH assay

otAlo| A 3022t BFS. 517 nmollA SEEE FHSH¥ L, ascorbic acid (Sigma—-Aldrich,
MO USA)E EZFE=ZEE ASsSH| E&EMS &M
2|y = & 24

Fo||n—Den|s.=.(Ainsworth et al. 2007)2 H& 35104

M

Folin—-Ciocalteu's phenol At Y10 =gt =, A

sodium carbonate 8HE 11 208 St HESA|Z] &, B SEU S 760 nmollM SHEE
ZdsI¥ =

& ECiEL0|E g 24

AlZ 70 yLoll diethylene glycol 700 uLE &7tst¥ 1 ctAl IN-NaOH (SigmaAldrich) &
7 uLE A7l 37C (dry oven)ollA 1 h BFZA[ZI & 420 nmollA SZE=E =3
StEAlotH ot EAM

AR 0.1 g2 1% citric acid7tet7E 30% OEFZ2 S 10 mLA HIlstd 12A|2kset A2 W
HE 3to{ 25| BH= F&. FZEW S 0.45 um membrane filteroll EZA|ZI & 535 nmollAo &
2T E Y. EF2Z 2 cyanidin 3-O-glucoside chloride (Sigma Chemical Co., St,
Louis, MO, USA)E AtE3stod dEHFIME 2Mst & ctEA|otd &2 HE
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® MTS assay
O 96-well Hif

Kk

200 Il A &

xE

7ol 1 X 104 cell/well M|

[e] X=2
IS

10 plel CellTiter 96

I 3 ~ 4 Al

ofu

M

9

el
Fo4 490nm TIHEOIM &

=
=

(® AQueous One Solution Reagent (Promega, USA)

~
(=]

C =
- |

F

g 0|83

multi detecter (Beckman DTX8800)

=
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}

o

|

o
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. DCHEACE J1F AA
= LA A&
50~64A| 168.4 cm " 63.8 kg
ol LI x| 2=k #M=(kg) X 30 kcal®? 1,914 = 1,900 kcal
L S I PN H=(kg) X 1.29¢g 82.3 = 82g

Y {FHIIE

1) 2015 gt=el

ofzq

[y

Al 2IE

2) Arends, Jann, Patrick Bachmann, Vickie Baracos, Nicole Barthelemy, Hartmut Bertz, Federico Bozzetti, Ken Fearon et

al. "ESPEN guidelines on nutrition in cancer patients." Clinical nutrition 36, no. 1 (2017): 11-48.
E. DEMACH 3
T = ol 4X| M3Z (kcal) SHHA M3 ()
= A4 450 £ 50 20+ 2
M= A Al 600 = 60 24 £ 3
Als Al | ok S A 250 £ 50 18+ 5
2~ A 1,300 62 -
a4 =4 600 20
1o &2 1,900 82
(ch) et 3 S ESEXEE ZhsHA
O 1< o4 X| ®ZZO| 1,900kcal, THEZE XS 20| 7590| =[AH A S 255t AlEHES M3
E. et 2 EESEX|EE AlCE 7[FE AA
pa == ALE H =
50~64A| 168.9 cm" 64.5 kg
ofl x| HEE A = (kg) X 30 kcal? 1,935 = 1,900 kcal
CHEH Al 2 ZHE HME(kg) X 1.2¢ 77.4 = 75¢g
1) 2015 &t=ol YA M I|FE A A2 7|&
2) Arends, Jann, Patrick Bachmann, Vickie Baracos, Nicole Barthelemy, Hartmut Bertz, Federico Bozzetti, Ken Fearon et
al. "ESPEN guidelines on nutrition in cancer patients." Clinical nutrition 36, no. 1 (2017): 11-48.
E. st ¥ EESX| U Alch M3
T = of 4 X| M3Z (kcal) EHH A X S (g)
x4 470 = 50 20+ 2
M= A Al 620 = 60 25+ 3
AlslAl | AUHESA 210 + 50 12 £3
A 1,300 57 -
Ats A =4 600 18
19 5 1,900 75
(2 oi=ze AlAL 2 AETe EAIEH JEME MFIE /e 1] Az e
O AT AIZE A0 SHAF QLTS T AIAF Y7| ZA6| LF Aol & H FM5F AFEO 2 AlA}
A7| H, 30l el AEOR AL UT| HY
@ =+
O 70l ol x|, SHHA @2k MFof wE MFEF Us Y AAUY| 2MH Wsg f|st At
=] -1,
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2) Arends, Jann, Patrick Bachmann, Vickie Baracos, Nicole Barthelemy, Hartmut Bertz, Federico Bozzetti, Ken Fearon et
al. "ESPEN guidelines on nutrition in cancer patients." Clinical nutrition 36, no. 1 (2017): 11-48.
. 3cfF A ol X| HF H|E
Etr3tE Hay & x| gt
55~65 % 15~20 % 20~30 %
E. =X Mg ®SFE
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(Lh D20f JirRdllE 2 M3y &g 2 olzEy EM &4
O 20 7t28E HMx=E st =42 ofefet &2
E. gaxeg ¥ =3¢ saXe] =A
T& MAE =AH A 54 saxe AlIZH AE=xEA 224 A
Aot s 90°C, 8hr - - -
Lo |EEEAXE protamex 0.5% | 50T, 2hr
o 121°C, 2hr [protamex 0.5%
7MY | =sts axa palcalase 0 5(/ 50¢C, 8hr EHAx
22 90°C, 30min
ChIF AR 2 1 500bar protamex 0.5% | 50T, 2hr
=0 ’ L protamex 0.5%
=2stsAx e Smin 7 B0, 8hr
alcalase 0.5%
O 7Ir2slE & =CHjA 2N A3l

o VB TE 12712 Eatas, X109 EE A =42

o XCHHAIS 61.56.13~68.31%= == CHHA otabts HQloo| ZNQMEStE off A
68.31% 2 7I& =US

E. D40 saxzlSe =cH 2 IRl E
== neret s4xe2 19 gA4X2|
AotE= crdg A 23R 54 cr &4 =235
75250 E(%) 3.51 7.32 14.2 9.46 14.09
ES=ELESIC7Y 62.38 61.83 65.06 61.56 68.31
Y protamex 0.5%
2 protamex 0.5% + alcalase 0.5%
HI}Ek(GPC) I=IA-I 7:!3!_[.

o =0 dH|al MAZ|ZAHAM HEO|IE 2Xl&0| M2Atst ES &l & = YA S, 1274
ot Myl 2o MeE EEAZE JiEsisr D400 500Da0 I3P | M&2X} EEOI=T}
45% 2 Yoo, TN MAZ|FoAM= cHY, Setgaet Antglol 500Da0lske M
A HIEIO|I=T) 49% 2 HEU*S

e N2IIQF A =19} MAE|l= HEOIELS| MEXAISO| ZEHO| JYSS &l S

. GPCEAMo|| o8t D0 aaXElE2 HENOIE EXE Ex
(2h2l %)
Peptide size ==t 2712 a4xe| =109t gaxe|
(Daltons) ARt=& crag 4 25P54 crd g A Sgaa
>10,000 19 3 3 0 0
5,000~10,000 6 2 3 0 0
1,000~5,000 21 29 24 16 18

500~1,000 23 30 25 35 33
<500 31 36 45 49 49
Total 100 100 100 100 100

D protamex 0.5%
2 protamex 0.5% + alcalase 0.5%
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24 Zzf

Z =
o Zl&= ofo| =&t 5 BCAAZ E2[+= Valine, Isoleucine, Leucine2| &2f0| t==tof H|sl 7}
25l Al SotE S &elstUS. BCAAE QIZtel PAXQl chul Al tHAlR S RX|2F 2HA
ool el HAeg HYYs, 2] =0 22 F SAEL 25T St HY
71S70Mol S5 ofo|atel. & ofo| it & EA D iWxFEC D2t 2 =
0 Ml E s MAEFoAM =2 ool it gEE 2o MAz|o g wElofo| A &t
2ol xto[7t ASZE gl =
. 120 E2M2[E2] welofo| M B
thel @ mg/g)
o= 2712 42| =02 AKX
AotxE | ceVs4 | S5gP84 | dgEd | SEL
isoleucine 0.8 1.4 1.9 1.8 2
leucine 0.7 2.7 3.9 1.9 2.4
Essential valine 1.7 2.5 2.6 3.5 3.7
amino acid Lysine 1.3 2.3 1.5 2.7 2
phenylalanine 0.4 1.1 1.2 1.2 1.1
threonine 0.8 0.5 0.4 0.4 0.4
Sub total 5.7 10.5 11.5 11.5 11.6
tyrosine 2.0 6.9 4.7 7.6 4.8
glycine 0.5 1.2 1 1.1 1.2
serine 0.4 1 0.7 0.6 0.3
alanine 1.6 5.7 5 6.5 6
glutamic acid 2.8 2.7 3.7 2.8 4.2
arginine 4.2 6.4 3.7 7.5 8.1
Non— Proline 11.8 20.8 17.5 211 211
essential histidine 2.1 2.7 3.3 3.2 4
amino acid Phosphoserine - 0.6 0.7 0.7 0.7
B—Alanine - 3.9 2.6 0 0
FAmInoBeRIIe - 44.65 38 19.1 18.9
y—Aminobutyric acid — 8.3 7.2 1.7 2.1
Carnosine - 5.2 3.9 2.3 3.1
Ornithine - 0 2.6 0.3 0.7
Ammonia - 3.1 3.3 3 1.9
Sub total 25.4 113.15 97.9 77.5 771
Total 31.1 123.65 109.4 89 88.7
Y protamex 0.5%
2) protamex 0.5% + alcalase 0.5%
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(ch naof HYo|s 70 &3
O A .":.“"cfél' cytokine & IL-6, IL-1B, TNF-a =4
e A|2(38) @ L0 EXEY, 127t seteaxels, 21 setaLMelE
O IL-6 HAYES F1}
e AlE 332 RAW 264.7 Ml=of LPSE RE= [L-65 M5 2ni, 1271-58aa
AMe|ZoA =2 AdXEsnE 2EUAS
E. HYEM 53HL-6)

IL-6 (pg/mL) LPS (1ug/mL) EX| 22 a271e-5%l -5 %t
0.05 mg/mL 85.20 + 9.713" 75.13 + 1.75° 37.22 + 0.68° 43.97 + 2.03°
0.1 mg/mL 85.20 £ 9.71% | 31.10 £ 6.56° | 32.19 + 6.05° | 37.76 + 2.12°
0.5 mg/mL 85.20 + 9.71% | 44.19 + 2.80° 7.76 £ 2.21° | 39.11 + 1.96°

1) Means with the different letters in same row are significantly different (p<0.05).

a~dDuncan’s multiple range test in same concentration(mg/mL)

O IL-1B HoIgs =2}
- DAO) EXEULS (PSE RLE IL-1BE AMAIFIX| REIUOL, ZTQI-=EHA|Z0l A
£ 5% RolMoz IL-187 Y43 HS EHelsas
E. HWAEM s3H(L-1B)

IL-1B (pg/mL) | LPS (1ug/mL) EbX| 2t n271et-5% ZnQr-=5t
0.05 mg/mL | 47.89 + 1.53%° | 43.38 + 0.52° | 50.79 *+ 7.14% | 42.59 + 1.24°
0.1 mg/mL 47.89 + 1.532 50.00 + 2.322 50.40 + 2.40% | 27.44 + 3.23°
0.5 mg/mL 47.89 £ 1.53° | 56.10 £ 7.39% | 41.89 £ 0.45° | 23.43 + 2.71°

1) Means with the different letters in same row are significantly different (p<0.05).

a~dDuncan’s multiple range test in same concentration(mg/mL)

O TNF-a HHAEN 53}
o TIA-SEARA S FeEH2Z TNF-aZt &4st AS &l 11, 0.5 mg/mLo|l
M LPS Bt 2| thH| 2F 50% 425109 =2 TNF-a A8 2 293

. HAEMH s3(TNF-a)

TNF—-a (pg/mL) | LPS (1ug/mL) = RNET a27iet-5%t =1ne-5%t
0.05 mg/mL 122.42 + 1.70% | 99.32 + 2.77° | 117.48 £11.812 | 109.91 + 3.64%®
0.1 mg/mL |122.42 + 1.70° | 135.73 + 8.41% | 129.59 + 4.53%" | 106.46 + 9.18°
0.5 mg/mL 122.42 + 1.70° | 101.48 + 9.34° | 146.51 + 6.812 56.38 + 3.33¢

1) Means with the different letters in same row are significantly different (p<0.05).
a~dDuncan’s multiple range test in same concentration(mg/mL)

O g@34d Alo|E7tel 21, ZN-Set&AXE|=0| F2l5HH =H[HH &elS sto] MY
ZH 7|s0| 25t AR ERl=AS
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NSP-5
HepG2 cell, 1X10* 4hr MTS X2l

A 7ol 22 nSp-3 =11
5

n =
Z0UXE| AXolM Btet BM(MESET 1X10%, MEIAIZF 4A|1ZH

_56_




O MESESX10%, Mz|AIZ aA|ZHof A o] &hetetd
o CHHAL AT 1Z(ZDUYDAEAXE[E)T SAstAR 55 (ZUtset2at =1
AP D ROpES EDQIOIR SRS 1O S0psEA EDQIFTHE 20| e ZHtA
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O etst 27 1052 MTS assay
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QIFI&nt =TQ QIRIZA MZESMHES EQU2Lt CHE A|R0AM = LIERHX] 2F
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O etsl Z8H 582 MTS assay
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. 0408 cba Al
M= £ (g) H| £(%) HMxz|
al51=
' EAE
A0 EHX| 22 90 25.58
ZetEg2(nE 45 12.79
= 60 17.05
Ao 0.9 0.26
NZE 21 5.97 MZh ok 10098 =2 SUi7|
g 45 12.79
SHA| 352 100.00
T, A0 24 BAx
M= 2A(g) H| & (%)
cHEdm 70.0 25.00
nEAlIE=INES 35.0 12.50
ML= 6.0 2.14
IO 3.0 1.07
ME} 36.0 12.86
=A 10.0 3.57
=2 220 78.57
A 380 135.7
. 0A40f HiH[F O} 2| Alx|
Mz k=i(e) H| (%)
TIEE2E (tatdzlo| =, CHHE4.74%) 15.6 55.70
D A0f X[ 2.5 8.84
= =y 1.7 6.19
A E} 0.89 3.18
FFof 0.37 1.33
7 m| (£| Ztm| 2l) 0.07 0.27
Ao g 0.05 0.18
HelE 0.62 2.21
R 6.2 22.10
A 28.0 100.00
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E. 0200 o X|H} 2 Al=
480 off LY X B} D AN0f = Afol| Ly x|t}
M= 22(9) H| (%) - 2&(9) H| S (%)
e 46 9.85 AR 38 8.08
A0 EX|2H 51 10.94 IAO EFx|E2ot 51 10.92

AAERE 10 2.19 AAERE 10 2.18
ehZ 33 7.00 =X 9.2 1.97
R 17 3.72 Ehzt 33 6.99
ME 5.1 1.09 2% 18 3.93

EMg 45 9.63 ME 5.1 1.09
B E 47 10.07 Mg 45 9.61

Ez|2a 19 3.94 B £ 46 9.83

e 1.0 0.22 Ezlzal 18 3.93
H| o] Z ut 2.1 0.44 = 1.0 0.22

ctax=a 12.3 2.63 H| 0] Z Zp2 K 2.1 0.44

S = 2el 72 15.32 ctax=3 12.3 2.62

NS 2El 72 15.32 SEEE 72 15.28

Hzx 36 7.66 NS 2El 72 15.28
A 469.8 100.0 HEzx 36 7.64
Bl 469.9 100.0

@ MM En A ES mix & matchE St M ¥ Dl Aok M3 FHLHEZF mix
and match 43 4|t Hkd 83| 0o[4})

O MEotdEel i ME (220f el (5g), 14040l 3 (30g)nt & AFEollA 7 Lt
TAOHCHA TAO M DA FEL, DAOfo|X[HIE 4F72F MA Alctof| HHE S0
orsbXL x| 2AlICto]| A=

. NCHIACH AUAHSIHE 55
JSE S Y M= (ea)
1 A~0f 1t 59 19
404013 30g 18
T A0l ChAl 119 3
1 A0f 274 30g 1
= Atol| L4 X[ "} 389 4

Dt MEP (X[ RY] 15, 357] 3F) - #E[E 2H|X AAHALE(Y) olE
XS Y Kini DB A|A”E 0[&35t0] Hiwel 8, Z=2|, Eet=s, eE, X[
o gdAdE M5t At

3307tx| o] £t M2l 2lA|zl DB SS(THE, ettet, s zstxget Hw 28
1107x12] MEH (AT DBSS (A, etttal, SZX[ULE AL

_73_



homefood out
(2] Iog

IIE 400 45-50 % 20-25% 30~35% - Lo-0 g 2 3 0.3 0 18
o4 214 keal 9 (17.2%) 14g {26.8%) 13g {56.0%) a33mg 6,285mg, 1:75 01 15 03 04 0o 24
7t RE £EHE FEE e - - g g RE FE BE Het e

HEHREY
Macronutrients Fatty acids Mutrients
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EPA,DHA(me) | STEEEsy 2z SLEE=EE 711
!
42 1
LR e SSLH0R
HMmEEF e ESSLH0R
12T 100
=7t GEus v
A e AT B v
25 5 TR v
i~
HRE Qs BEFRL5T v 2 40 45
NRd -~
1 »

2 107 =7

ZE|XHE Y Kini DB A|AH

_74_




= ofojx| gLt
HEta1 0, 2] o1 AHIA 1

Show 20 w entries

H4g Qb sz
EEN 7R E-100 1 100
HEYEE-100 1 100

it 100
1 100
1 100
1 100
1 9.9
1 494
A7 1 110.5
12122 = 1 209

Showing 321 to 330 of 330 entries

loo

100

100

40
513
40

2
21
02
i

0

02

=t

249.07

149.1

22355

1034

150.4

306.38

First

a homefaod. logout

Search:

ghrale Clatiz Rk ojojx] st
189 11.02 oE
26.56 8.7 iy
4533 gs
7.12 576 267 gis
4029 e
2.29 o g
2608 4.03 e
45.42 E
17.42 6.5 4.55 e
87.92 Fre=]

Previous 1 13 14 | 15 16 Next  tast

=5(33070 H )

H| 0| %]

HMR &2

a hemefood logout

show 20w entries Search:
E2 o5 43 Z23 EikE TR Rk
53 591 7L 30 19
52 414 60 21 11
588 7l 2: 23
50 457 B3 21 14
49 78 22 18
48 29 57 2 13
47 75 30 20
46 56 19 18
45 487 58 23 18
44 52 13 15
Showing 101 to 110 of 110 entries First Previous 1 2 3 4 5 H Nesxt Last
MEmN~ S501070 AEh

_75_




k13
=

=2} A

Ki-

===
1o

4

Ol
0

I

S
=

o1 M| Al

S

H:
HE 2 1A

m

T
K-

M4
R

=

ol

1
b

El
L B P
m|E| o ol | Rigr
o I A | oy
o | U KI | =
<H =3
AN
RV o o1 F
or | & SR s
Jx NW_E 3r JE
= R e
Mn R E AR
=
X
i
o
elf |4
T| o -~
P R TR oy
U | U I S
i .m ok oY
[m}
H m
K| ® ol
ar | wy | By
gl ze | pEy
ol uTE il aeua
ES <
b w5
ol | 3l 1 Nl
o
[ —
ar | K | o-
ol or | oW Mm 4-m
o U = WS
oz |§|ET
E] 1) ~ Al
A | th
|z | %
= || =
| k- K TR
K- K- K-
< %
N i
L3
N
K- K-
L

m

T
K-

Hr
o

=]

ol

ﬂ
b

wr| U .
T |, T =
I zl | KO &l
ra ~ x| = Fl= o_m TR Kir ..ME E -
N lorde| & (| o | o Elg|w|B 2|2 o Z ul
m| o ® 3 o (ol | o | if S FE | g B gl I P o || &
i qol W T Y T |Fel 3 I ) I KT B
& 7l e R LSl By Y FalE T g | 2|5
Bl =& | [ (9]« =0 | g | of =)
oir rlm | DM 4 | = mln_. o
- - Uh o
ﬁ W EH_ _._:_o_n 7_“_ " _ll_
(=) o= -
w | & <ol 3 So-| 31 N A -
S |H| o |E| @ N S Mo L | W o >
=0 | L0 FEz0| oH | o il ul el T
= |7 DI k= s m | o il Ul =g 2, ol | ~" [ S o Wm
O O I R © A= |ogg T W | 2 = [Tk U
0 M S ik =o-| ¥ 22| Jop| & |29 = .
< SR I B B B M| 2 |E0) o 5 | ml
™ M Y D 4 IRR ==
P01 H ol =z | K
< = | | M |9% ° )
X - ul 3
Mﬁ__._‘ w0 WM B 1) i % ._Al“__
W omol| O |2 ) .
¢ el s FH € |2 w B lm il |
I s i QU H |2y m 4D w || o |nd
= (T | L H T 2 A3 Tl < o || a
M H PN S T =l B e mo| = |0 R Er ﬂm
n | M M_ =<l Tomu| Y w_m:__m Kk m "
il N L el = [
Ul o Ui P3| _W_._ B 4 _@__.h_ J
Kir | ™ - o H T
RENE o
o So| 2 Re| K K| m | B Ul
i =) S [0 o |nrotl| wl N = e o < < | K - o
= [ 8|4 |9K T g & mo |zl E 2 a1 | 3l K| T | | )
w5 Al ™ N e | T T w2 G m (M| o |3 <
Il E] < M_ T U d |3 okl ul | o | A < | & o0 ol (Ko _-
- S5 ®E SR n Y]z |R = |T5| o |ma A
" @@.ﬂoajnmﬁm
I -
wr | o . H m NS i s
M__H oF wm Wov =y | M lso| 0 - _M__
il = 0 il 3 _ " 0
ke or | = S Mm_.o il K| T W_uo =0 | M m /LI“ " ol
Tl |4 Ex S g | T o] T e o T = R P
= | 4o el cl A = FO0E| 2|9 4k F| ml |3 _
e oKl 80| & = %% & o N oF | = DOF| »
o0 i A KE g | 4 ol I ] ey I R |
B2 o H |4 47ﬂM@uwumoﬁE@w
= M kit oo 3zl | & ]
wl =« |z T T = Al iz &W AR )
- A 30 I I =12 ° i "
KF | KF m._ = m._ | & el r | % T T =
w0 |90 | ok [ HE| R = |fosu| KO | o | & T =
= % | 8 0 K M| T | w K] | & T | < =
=< e 3 00 | KE | KE M m_. %l |Kog 3 I
e oKl _ 3 3 50 K- [HE by I | w|Kosu
K ar o 3 00 00 KE | K- m.__nh_u
— o Kl S B 3 00
K- ~ R T L 3
wr K- L Xl
w ~ R r
T _M_w _—
ol N
K
Cl

- 76 -



- 77 -

5
ikl
0 -
©
0F ~| o L
R0 cININ 28w w to
et ale | = o 0
7 W 30| H | H s > K oo M0
B < 50.7.:._ + N a3
_Ho ©|w ||l o A _
T 0 | op | ® s &
= Rl o up ¥ ==
ofn Tl KK el K< g
.A._ < |_|.D ! ad = ro _u._hnoh .7_.E o —
o< H RHo Ex| o = Rk
o0 __A_.o o _._.___._._ ul = Jo i I+ Ar _.T_H_
® 3 9 ¢ g B |52
= o0 w3%1m i%o_u.m__muﬁ
©° u+_+2(.-.\,o G <oz
3 o A [ |H 5 Kb U KO < e m
Rz m4.6m=_1_ 10_34% LEA o
57 MRS K] um_;_._A ) %ﬂmww_ 2 g
= il ) —l ot | & % Rl P
S <r ..&.O | =0 o0 O_ _n._lo T <z o._AE Mr_“_ MHO
— K KO 0o = %
m__ 0 N g < o 3 3l
iy = |5 ' - &
T T |3/3]2|S 51Swﬂo - :
Al o0 %7.0.9.@m L E o s |
L 30 (W H | D | R R ) e uE
! 3 = € Hie R+ Tl W Tl ¢F o ° ¢ a7 pll| = m_AE__ =
E H 3 w3 g PN gy N I | 4 o | % m
| S RO 3z 2™ - = o op OF = e = o
oda 3 = |_ioﬂwa TR 5
ﬂ%x_: T m_n_qmmEM1 ° i T
<3 w_-Mﬁ W_ W - .w_o < ol K1
—_ ! —~| @ — ] b
_M__.nm., v oll nIaA..m?.) ||xro < NE K X w_ﬁmﬂﬂ 31 m.__=
- ud nla., m w o % | ™~ m|_ _/|_ — o_“_| o_n_ |m .| e _.I/_”__._ w_“_ _u .. F
< M = 3\ o 0 s =m 3 CHEES zrdl| ar !
<r 2 K HlpalH RN ul o = w Ll 3% [g- 0 | O mHy o K-
% = T |T ~ Hio|R|H T Ko Mmﬁ oo <T K ﬁ;z_ | 1 30 =
= o ) . - = N - ._M
Ruwe il GM%MMB m.mm@_:ol___._ 8| o I % ]
._A_._n._1 T 5m,m2 EOOIATaﬂE_ h
WL K £ nd or _- lo- K 3
P~ K o i _ - .r_._|\|) 0
e = o ;_F @ _ oo i1 iq| © P |
g a0 o Wl _— = T e s S 8| um
@ O 4:% T M%E%_/% i %W@wwgm o
Ki- K T |" K0 g 2o — 1 O T Ho Ta| S nw| & e
= T | |3 K3z LI O |5 ¢
. _ 1 —_ =+ o N —_ =
I oll a0 ol Ul KO LR K A ™ =
- |° ol <M T < K L W T | % [
m 2 e X il s TlEIE e R
@O0 0O - _ ElR |k .
O 1K N = T
KF THE: 7 K
— ﬂ o) H|__|__I| W_L._
O : .
_n_u_ K- __w_x_u (ol
® K
B
®




DFObEEES AL(XZI1F ERY)

| = H M b
o 2l w S wd®
o = W LR
! - hn_ - o IH 51 < a
e 3. N g Ko o0
o KA rilts) M N = of
H o _ i o o Hg Ko S
ROK > o W oW ELEEN
KY Kk = W ol = = l
% 3 ey L3 O_ _|_|_ D o__._._
o = ol M 20 U of u [
N~ S T o} T K R0 K- it 50
) TR L xr 0 p S H
% Kl Ko =l © = ol o0 TH - K _ TF
o o M mr_”_ <F E_ T W RO K IH = 3l 5 ol
T W_ |mu T DN WH_ - H_H— _ I_Jr._ _lh_ - © N L_h __o_l
i1 M [N TR KU o 1 m I ] r
uj [ M r g ul Hs Ul LIS T N s oz M
21T e W~ o 2| T T ol Moo WK s & U
on oy = oy 2 o = w4 T T
LR T = s -] o
o of 4] KON o To KO OF
o =0 o - b K
o O o & X oo ° o 2R g - ofo
2! o 00 ~ Mo © o oup 30 W ozr
w =T - 2w ™ i o
T3 E [N p Mo S <A R =
H__.._ =1 .An_ o N _._._“_ N T -/ K )
o o R = mH XN ' 3
W:|_.u_.xr_.0 R « - T 0 o
M = = Tb - — T T N o M —
W HZT 7R X = U O {0 W 30 m o o
= o N — op MWE S e T ofl KH i
T R i N - : . of o
T C N - al ™ ol -
- o ™ < al "
= il =0 | | o | W0 = |_|KO KO| KD
KO ® _ | K| =0 |=o|Ro| RO | RO ol | — Th KKK Th N~ || T KT =
| <+ @ Sl (ot |0 oD o“__.__A..r =|=|= IR N ==
R © o | XM= TIT|T|T Al || N NN R (RS0
Rl = 3 a1 | ® g | R | HI | HI | HT | AD K < HI | I RD | Q £
_M_Il o) q_w_ G o olo| ®T|2 oo |Ww Oig|low|@
= ~N| D ) — o|o|o ) re) = — |~ = —
oo w383 q__Jw_ /m\ BRI 2| RIZg|2|Q|T||3|8|2|v | 2| 2|9 ol % ®| <
K| ™| © N~ ||| = T S| ok o
o K |0k ) S
=T <
El i al
< m Oy 0
il " < 70|20 | 7T = 1 .
| mo| = %0 Ko < <F|Ho g | <W o o (R | <] | O
[m] H._._I _.._O o . - il A_l M|_._| 0 ] il K ol | I _|__u :._l__”_ o_H = =_I 50 A__”_ H__l E] _,E NI I__H A.__ o“_o
5 M| = = BB ey T i | 2 o | X|EOL o <] | | 5[ R [0 DB TH U
50 s | T 4| 0F no| = R 1 .JE o] 15 ._.._.._ = 00 | oo x5 |z ~ |00 o o] 30|50 H HID = " <u = |~ |UF |00 |10 | ou 20| <1
30 g o | 4 B e e T ] 4 e N |8 CINEIEETIR 4P
Rl uls = EF|° =™ g 413 S o N
#| 4 Xl R 4 A i
M o

_78_



- 79 -

I

Kl o0 <
o ﬂ__o
Mo ™
o
o KA e 2 (i
H @& = =) o<
= KO 35 R -
K0 R WF _ 3
Rz 5 i
s Zo T T -
™~ N = ol o D\
N oF 50 ®0
© x_._”_ x_.o 2 H__l - 7._ <0
. do U o o g o
o o H & F 5 T8 i
AU T D a1l 5 J 2 R |
X al | = <k - Ho .
M oA oo g | ¥ g2l _ o If g2l T
T T 0 K U = ofu J LA 1 =
o__._._ E_E m_u_l g S _nL .__l_ al IEn__nw _Mﬂ._ M — _lhrh ud
1 TC - T o =
o O o o & FLENT) <
0= = o M R R KU Of o
g B AL ol ey g i
=of H 35 & AU <] o T = M
[ KI© ! LT = ==
ol M < T W_E N " il <u =3
oo o oH K0 T oy
o8 M oge Mo = N ALY E
o ofl S K oo - RO K
- o o < mm . g0 KO O )
of — ) - —
. — N ofl
= ¢ a o a_I= g =
R x of _ N < o || ol | o | 0| %0 %0 | B
o N | = M= - — = ; — 0 (VR -
&l | X e R A k| R o 212 R | = b
il 3l e |3 m | ¥ 50|z 3l Tiw SR T £
R M E R R E =Ry T o
5 1ﬁx+cmcmmW N| | <A U 1 =
= N = ol N | @ M = M EI_A"_ o
Zlglel-|8[8|2/8| TIZ|2|e ™ ° =5
o — ||~ |®™ SN A A = Kis HI=Z| 8| o
=N hall — o|lo = |0 D — . g
o m M%sasmmmszmma o
of | % ol = | o T 10
| <1 | OF o= NIVEO | ok | R | O Mr 20 =4 i L
o | of oh A = (u- ol ROKID o | &y e = 1| = | RO
o | = oh M | U 0| of || N | NMim| ||| G |RO| KB o ) Kl |y | @
25| 3 | g | R B F || e B T PN (el S [ af P O oimd| < | | =
A4 o | b = K| T [KD| gk M |30 oy | 3|40 RO _Mu = | B |02 5= N U PTREEEN L
i | B e | R ol | of |9 ||| T || | A
Ho o} 7 M m 5
1
| i




)

Ql
=

SEMAS A (HBIF 2

o ) Ofr T K-
Iy A - s
ol ofn >
[ty il &0 mﬂﬁu m__.w_ IF
M i T4 N T O
o i
T I Hoog & o !
a [m] _u_u_ Ty r _.An_
ol i ofu M._ o0 HF A
I — 0 - T Tilo
- o ™o 2 0= 2 g
M o ] “u= a
E 0| Al T 2 E _
1l Tio Wx e Mo 1l = N 1 ﬂ_ R - At
U I | ® ul 0 Uy 2 =g
od U+ MT ol _ll_, -y ol .__Mm ol __.ﬂ E N IH
e mo U Mo e
- Kir Tw T 2 o i Bl
.M__ il o K KO oo H O « 0
. ﬁ_ﬁ o e W ¥ TR H
oI % J S By o o 3w 2
Th o U O i N 0 Kk © o K
= = o gy Ul Wk W™
- Ko < = |z 4w 5 "8 -
o © N Mw“_ PEEEY o i m-o o o D o
on A8 n G| |r T <k N EINRIT NI
_ - — of
md i N | RO i 00 | 00 —
_ 00 N — | ¥ | U — | = | <F [ K Sl
I _ g Xl R0 | %O N e .
._._._M.L_E e |5 EHNEH o o ok O | 4 x_._H___x.nmUEoEoW_wEmm%mr_um =
KX N | = 3 KIKIEIN |2 |1k = | = | TT | T0 R e i O B - b A B A = ol
Rl = < AR Z (R8I =R KO | RO | oo | = Z IRl o [ furst T
< N o E] S ofl = o- | oF o0 | T ~ ]
- T N R |-
()] () ()] = O
— o o| Ul |= K- | = H | = N = 213
=8|~ |88|8|~|B| 2|F|9/2(2/8|2|=|°| £|7|8| 8 |~|~[8|2|2| E|F|8|8|8/8|8|2|x|2|2|Y |5 %28
o+ =1 | OF ~ | OF = | OF
Ho M 1]
L] ol N £ \.m < w
o il —_ —_ N o - A_ KT
|l S W o | = (W o 2 . ¢ | KOIRO iy = Al mo
B0 A8 IUE G | E | g 9| 50| B0 oo | o UR T RO KD OF | X VB0 o TR O T g g R e O g | | OF| O
G E R e Wy R = AT R TR [ Al T Y i B e o T i L ol e e e e i = o | o | =
K SN U ~ | K S 1m0 U | ol | K ~ K 0 KU KL o | K H o H < ol
|30 o | = NEETI -
< H moo R0 o < o -
gl o) < ok < 3 U

_80_



AlgA 3= AL (R =z71F S2Y)

ol
Iy ml £l _.__uﬂ._ = W
RIS s Uk
E|_ .A_._._ ol O_n _ll_
K0 = M r EM 2l
= 2r K —
IH ) N HE &
M ~ o _An._ 3 T__n_VA
- ]
o 30 o o u 2 A
o 8 A - o =
T T 3 o o W I
K Bl uy | R I Koo
m K- 1 ok £l 0F °
i | | o oo Bl
H O © ul o d 5 M
= PR rk aver ul | 2z ul 3T <
oy o <r o 2 Sl - Ul kio
oM 5= 5 =
g oo B < = F S e
o — R kg o R o & O
o oy B R 2 a H Ko
= " 6 U = W gy <
S o - n _ ol o <M Tw
q o R =4 i i 50 o
M W < 50 & I = e
Th o ot 0 Tz
T4 _ mu m Kl = - R o=
o Uk A eI = E oir Wi o w
: 31K B SR
. . O
o B o § (-
0 a Y - N
o i oo 0| — |~ | 00|70 = ol | ol | ol | o - RO| RO | R
- s o | ¢ - L — | o _._.__”_ _._.__”_ _._.__”_ 1 o a
_._m_ 0 R r | o | 30| 00 | 00 W |8 o | o || o Lo ki m_u_u |x_|_,m |x_|__m
R Ko Bl K|l U2 |D o ol | Rmh bR || BIR =T
~ — Rl [ 31| 3 i ol gl gl 2 Pyl of | R |R|I®
- (<o BN e BN B ap B I ep} =
___/_u_ mr o MI | A0 | AT
= IR |m|m|o = =200 |2 “I=Z|lolo LS
o SCRIC] % Ylols|ol© @ _.__.Jw_ TR | T3 3|q|8|w|» NS ol o
..M H o 5l o O|ls| ™ —
o o L U
M R0 0 | m._u_ ~ |5 S|k W R
BT ® | = | 70 | 1im = N 2 = . ~ ¥
A._ﬂ_.__umomol_o_u. R e R A R S w___A_mom_ K| &
o Moo [0\ || o | M |33 == |3 |ar v o0 gp|M | < W 2 ok | & | | %0 OF | T | > | KD
Sz =0 |7 | K = | % | i w00 | 4o 0w || o (M| R M| = |0 K = | %0
2 | 4 by | R (= KE(mT | Ul jar | <r| 2| ™ o | 70 T2 ) Uk oo o~ N | oo |00 [ KY | Oy
M_ " =) Aok |T T < B AR R0 =0 RN T
3 7| 20 |30 E o |- n |
=<

- 81




)

Q
=

= YAmFEINFE 2R

H

gfoF

HH B B3 ol
K0 i o B ol
Kl 0 - -
q4 iy X 30 W = =0
=N I+ -3 N
o o -
W, A TR X 7 g
ol & . <H ) m_._l o
U n _ = K = K =
_ll_ . L = = = |_|_ —_ _._.__l —
o . KF N < = <
<1 = Kk RO — KI =1 il
o <o = ) e :DT ok ok
A ! % e o
o T o KM B ol E
i - W S |
- G m__m " m__m
Mo Ko K i ~ S
U o M N K ~N
U < & o ! oF U U
T K KO
__o“_ b K - —_ -
o ™ B il ofn o =] S
o 3 un = o0 ujn o o o
= < - Ao =y Ko ny _ A —
.Jn M or ~ NS = =] =]
< R o Sz M
3z N o MH = 3 ) < i
o U mo I NEEINE = " =
0 B o If of oo Ko = Ko
— ol — al <) - o ™
i —— = _ N lw = i
_ KO | KO | kO ol | | RO KO | RO = KO _ _ _
makll T ol |glg|TlolelT o i n n =%
R N no | K A= == Q= 3 ~ 3 o DAEL
rafl s NIEES Zl HINIK IR | N|T zl N ==l ==l E
z HI | AT | AT KF ol | I | {1 | A1 | S | Mo < ol Sl
—~ N |~ — o o
25 wlo|o| Q 2 olo|lo|o o 2 olo| KI2ol81% w|lo 2 o218 nw|o
o+ el ~ |OF ~ | OF ~ |OF
=3 L L L}
] o K —_ X X
n "l E) oy E) H
" ar i an | B0 | TF | & Bl BE: ) [ < |5 Mo |[OE|] < ar W | . | OF
- ol = i | g 1l =0 = |0 BN = BN
| 3L o N T || uF| N & IR R NI Sk
= |n|F i o | % |<H B 31| % 7 | ® T m|®|T T
a el R
<4 U+ R Pall - ol
M <H K i iof

_82_




PN

S ALES

ool 2=

(1EtAI2AA)

A

ot2bA

7|2o|

A

T EREE
(1 e 4]

ot

[Z7125F HRY)

=2

e

HalSF+5 Al (

53 =
W_._w PP mjn
o ’ _._._L
B . =3
) < _
ks ol
K o -t e
] KH
D i
n -
&) o
R L3 of
Tl — - = T
a = | K gl
ol | __ﬂ E__=._ __ﬂ
of B di o ol Ui
E 3 5l = W0 g ol
0 o r .
L U U ?
<k = =
- _:__”_ = __o; _.Dn_ O__”_
NPy [T/ N <
ofr He o Ul -
- 0 o =
o o K <z =
LU ._1| X0 T S 0 o W
o X ol F = 31 S
l ™ . — ol -
ol
. 21 Pl < of| _=Ix | mO |l | — =
o oh | T | o7 =i %a507m=w.__;_ | 7T [T | T | oh quWJ_/.
" — " pl ol o o P Kl
A I A A T B A o w12\ (RS
N M E m T3 b <|<X|< SEEYI
Hr K
G olo CHG %_. G
~ ~ — |~ <t
=8| »|2|8|8||~|8|2| %[F|8|8[3|8|=|c|v|c| }IF|IR|2|2|2|2]2|2|3|8
o+ < o+ W ok
a ~—
ol ]
_ i3 | K W = -
T ol | <} | [no ok oF | 60 ) n_|o R ~ K- <l |0k b g0 e B ol 50 | Kk | Mo
I WHSE S0 | < |uF [M] | M| | O F 50 | Y o [ S %0) 31| Mz g |gn| T |9 oo < |
7 of | o o |R| @m0 Tm TmIT | R G |
4o 00
00 50

_83_




| =725 A=)

3

ZiXto| =3 sflAlx] (

) M i S <l
W o o p I ~ F ' 4
EY <l , Moo =
= - _ . ol 4 k- K
T o < o r H T
w - _l__u ﬂ"__m__ m o|~ H_AI w m .mvﬂ
10 < - —_
il 5 .o i o o W = H
gy mu Iy M o4 oo %k
A o | w2 o A E R oz A
SETY = — N olo o BTl _|_m._ o ~
0l = E IH T . oju i m S
N &l L " 7 | = e
"< 7 m= 3oz | Ui | 7 w T
X u| i T R uj | o i il
o b el o B! =1 | | Uk = OH
= of0 1 od o U uF v
T o A Tl 5 <] SO
il i o S
T U 5 | 3 < I Y E__m 5 K W
o om by Ra <0 o o ofp K mp oF =
Th o BF & 4 = =0 = - oF s =
or g 4 % = i __“__.__ = <] <r - om 2
~ L H m 5 = o _ 200 [9
H RO m_. = u__AH a KO m_g ol © S ﬂﬁ_ i
0 Kl gy UF < ~ 3 o I -
K 11 - = K Kid <0 o0 — T
= = QT Uk ) 1| S hoR g 2
Lol SH W T TR =8 G s BER <
= = = 3 = I
& o 0T 3 | |k IH oF = 1l r 8O SN T @
. - ofl : ; = o - o ) <
S G| W il ﬁ._
— ol i — £ _ _|m < [
_ N | — il S =5 |_ 0| ~|n|h N | M| E DR
nl 3| KO oF |nT | W ] 3| I *M_/._me =| Gl [ | & | & |ujo
- 2o = | —_ * O — K|+ ] ol f ik k| ol .
R Ta I 7 S| MR ul| of [’ &2 ISR
Rl | o0 K- R < ohu Sl W o ®|"° ~
o - ol E)
W PN e <5
o - — W= o To)
TS |°T =T =TS - el R L S [0
o (o " 8 al
< ul = ~ ~
ABRE 5| |5 | g Jg z e | 5
i o %0 5] < R |Z|o|l=|x - — X a
KO K = K — i 0= |T |2 = | - m) I || ok -
— n 2| [ = < o0 | | U o] >~ | KO 5o =] T alV |~ ._l._r =
21w B ) 2B T DR | R R an| ||| 5 r T %0 | 52D
H K |=|0F o0 |00 |~ 0| MRy | T 0| Moo || E U | ol | 2 A W= | ™ 20| ~ K
2|3 KK 20 28 | 2 S l= 0| %0 | %0 | = - = | Kl | U] i]= =3 ERGS < K |
I~ KO | <I | O oK = | o K K ol &K z. — __O._ __.A._ O A <
B ~ = M_ ~ il ] Ui | K m._.u_ I Ml_ o | Tl
) M 3 ™ ° B °

_84_




- 85 -

7[2F £=24)

=
=

MNEF 2
MEsi=5 alAlg (3

H ¥ or
K0 K
B g
SR X OR LR
T op KT m ) i ~ P T
_._._._ .mpo r M r I_I._I e x_.D o
I F< I o o Up W T — R
LG m/__o ol 1 m_w N ‘ ST
oy ol K& T HE 0 KM
g0 H — T m — o oA L3
p JRARE RN Kig S © o o
o 50 T K AR = o a T o
MR N T o L z o ol T W
oSN = Fmo I fivy r oK
o N AR L 0 |y ™ H o N
0 ol il o_=._ _n__l T _.A_l S -
oo T © _ 1 0l - o5 _._L._;._
oh < - H I M Y | T % M F SR
R T uH r Mo Wy o= m O
w4 WS 1% ol 0 S m e | g
T o U O up HO il E | ok _g.
op B M S W no gy W i W o ol F o0 o g
i = o R Ao groe ™ oMol s - o
WMto_Emﬁﬁ o o <V 00 [ T W pcR
[TS Al 'Y o T A < 2 Woof w o R
sho g Fz oz W m Edw ok M A
mﬁ_m.qlrao;lwo | B i & Wo_mﬂxﬂ o0 gy Kb RO
T = o IR ol - AU Wy © o W g m %0 RO T B oy
- N o e o AHs®sR 5 5 M o
F = o o < n ) | i uw_”_ = H W
mim (BT (- - a @ RS
L3 50|30 | RO |RO|RO| D= - o
&l .xroxo_._._wl_.__.s gl X IH | IR = 52
NN © BEVR gy |uloulo ofl | nJ ~_| |=
W (R < | < of | K ol |/ |~ | —INININ] ||
° < | = I EA PRI E: 0|
G E) " ¢ = gl | 7r w_.ﬂ_ <K MA Mm mrw Q0
N | AN |~ | A <t | OO W | = _ _I _H__._._ D_.=
o+ = 3 = vl olo|w|w NN N
N slR|2|R2|2|5|e| ¥z 3 ~ |5
0 o+ oo or ol ‘Rlu w | v = © Hr 2 o
0 - - Tl= o
ﬂ::)) o |_“__| ° %.*\_”_H671%72270000
i MM_ Nz | r ._._.A_.m il o — | | W L]
il o [ = rey = ._H_.._ o] o v |_u 1T} HO | = nl | = |A.| L) ~ | = o <
< = |1r | g o0 | 1o pa o0 |~ | O — |4 N = )]= o | KO | — — o
B AR =P IT  Ea aE (@R g o %o |
8| o ~ a7 | o | qo| O e | AP e A R RO RO
M 70 | 50 T ke lm| R |E ]k _A._Eqﬁ__.Mmﬂﬁ.__me_\mﬁ_mmow
1] oK = | w ol oo TIR | O 00 |TT | H |00 00 0f0
" oo | I RO 0l0 | — | KO | R |
| o ar [KO| K <T
i k[~ N




712F £24d)

=
=

oA 0| 2= AT (3

_L
[e)
o -
A T
o T 4
N ol S ° o r
g K F - X o
© T — o K0
o 1[0
. o+ T Mo
r i =~ 2 1
T — o = =il i 00 3
o Tilo ° %0 A
_._.__E - o_H __A_l o=
- K - _|P_ == 7._ O_”_ e
o = W W e
R | = 3 mw o oy H
5 TR . W gy K
-~ w I L
N o= ul | ol By "Ya Y s
o oo 2| o 2l TS 2D
K M2 AT VG
S o ol = ol _ Ul | =+ 5 Tl
o | = o < = i
Ak no U 3 of T ol iy
= < < I o o k-
u_uJ_.._ — ™ - N o= no oo
pis Kl o - Ar mw_ — U = o
= KM o0 o g1 © .AD. i oo
M 0 —~ TS =8 ojn oF OF K
T ol ofl = - = r
T o == a X o o
o > o
= <A _ SINNS) AU Ih RO
Hr ER = N <r nﬂu o
Kk -« T = o Ml
_ 2 2 £
|_._.._| ~N — i o & M o0
R wrm~ NS _ - .
&l ﬂﬂwﬂ__w___h/7 _ |mo|mo|mn| | = N
(14uu,uu_=w_= n | Tj | i ~ _ _
gl B o i e T - _ — | —
_ | R ~| K|~ [~ R Xl I _IxIDINNNRTIRK
[E] 0_._._ v | = NN m nl ~C N S ~
= < on_xAMM Wi = 1.%%?%4_4/
2 = — || N K K| ™ W | X
2cl<lglal2 || w2 i | )22
+ =|<|5| w2 |2/8|z|2|o )|~ | B2 || ¥ o a0 |© |
— N~ -
i o |oF olelelgl2|2|3 8|8 2
o — Gl - g 2128w w2128
Wik || € o ol - N —|®|«
HIEIM RIS E Lm;mr_joﬂo " |- Eu
bi CU =N = 40 | o | 00 | 0 |00 T SIEAE I EA R _
n_ bof .A._ . 0 = | = _._.w_ y .__| — 0 | K — | -
A ol A ﬂouuoéﬁwmeﬂﬁa_@%_h%% H 50 |ofr |
o N | RS = |m|M[T[E w| <m0 K |HE KE | K- | OF
it Hu_MH_n%_._OMo?__;._o“_oDI:
o ml | oo | o | <7
RO

- 86 -




)

Q
=

= AT (3l5712F 22

=7|A|

T B E "
Ul - j0d ©
O o
o R oo M
n ab £
of W oy
o 5 s o W
=1 o0 T T RO
A —_— u
A 5] _.._ﬁ -
~ G 1+ M
i o M ou I
RS 0 =0 O
£l o | F oy | K LE
I <A T 2
ul o u u 0
ol i ol | Wy ol| o 3
" T N
< uy I R
= o0
RI __ 0 m_m 0
mn “1 @_o of ol A| K0
3 4 3 <5 g S T _
a = U 5 KO qu % ot
L - _ F O B nl _ A
~ = 1 P | K L
o & 7 W o Ny
gl o K 0 v Y ol T IH
K- i - —
Qo
o) | l 3| N ol
—n | =n | = — o] . o
3 SR | R = of | % o K of | &
Rl | R dn no | &1 ._.m_. no | R
=8 N
2 K- K
< al al
) o 0 o o
- o — — | O oVl ~ o
=|8]8|2|=| | v|0|gw| U|F|R|IZB|==2«|2R HIF5|8|22 e Je2 H=23|RY ~|8~|~] S
oF M__ of © = ok = ok
= ] H
M____ 4 . 2 < ~
RO | o1 O o= |3l ot |z |RE i R Rzl |RO
= | .AE —_— I_A.I ] E_I = o | |___._._ — | T O_H __A_l ~ _./O
" o |22 o (MBS B G [ SE A O o o RO g B S g e | SO R B | | A | ||
- ETIR o0 |l =N Un _._.w_ —_ _u._ AT O._E H__ __AT _/._ o_= _._.w_ ol | KO - | &n | — .An_ o“_o = _._._u_ ~ _“__l | — = |y |~ | — | 00
KO | — | KO F IR | Ul ol (& |m |k o | K [ =3 01 - | < <R |W = X KO
Irn_ __20 Un | — u__.: O._E Oo _o_l r (] — = [H] Irn_
N 4 il 0 i or | |< i D
olr < © 1

_87_




O 3FXxt 3 57| A¢
o 3FAL 2| F7] =AM 1EHA A4 SHS, MAoME dEty M, 3FA 24 ol F
He coile S
. 357| 3FA I Alch
E |AA PR g i + = 5
XA Z _ - -
. ) oﬁH;L, - e EX 5 v B NEREEE SHobx| =
T < ChAH o Al ChAH o] Al ChAH o] Al ChH o Al
otz (el (1 4]) (1t 23 4) (1Ek2 21 41) (1Ek2141)
- ] ] _ ATEWZR | otErtEHor|Z 4070 N
257 S Bxazug P wme wale EERYTH
3%
F4| 2l Zeag LT AbAY g B3yt
x4 A=
il I R T EREY ot /
oEeplEEgelgs N LE! MBolHA RS of 5 Bt
IYALOTZ Al (5|£27(3F ARY)
M=y () Mz 2= =
HEX|2E =74 A 20
DA EAXEIE 3 1. B2 Mol HE{E Sof WIIRE W1 s B2 2ot 3
A 40 CH 0|E = oIS
ofm} 20 CtEl 2. o HE{E F=21 zfAt =UA A2 FF=E 4o
otz 12 Aol LIX| oA B3
b Ef 5 3. PR YASYS @1 AaT m=RMo| A2 Gtx 5
28 150 X x| gt 2 3z £
] 1 12| 3l0|E 25 21 Zo{Fn| 1~28 o Z¢
R 0.1 5. Al e MAHSID == 2o Eof M3
A T 1 15
= 50
BEFXEOEATYE AT (557|3F dd)
Mz £ A (g) Bz
= 50 LB H
FF 15
WS EOLE 30 3SE
2} 10 CH
=ZhA 5
NEF 4
nZazt 22Z2 RS HAE (315713F Eey)
WL £ A (g) Hxz ==
snjzalst 30 a7 |1 ZE Boll A8 RS F=1 xu|E ojZalFtet 2E2=a,
s223p| 30 4= QFut, ZHEFAE N ZAAE W M So|lM 228 Tt}
= Ho
ot o} 20 47| 2A =8
hEtd 12
=ZhA 3
A8R 6
= 0.3

_88_




Tilo =
<0
o . -
0l Ak
o Hio ik = ~ |
i A5 T o IF
o] - y " _ w
of o — = N © I | -
= B .\ oI g LU e e Rl el S
o 21 ~N o™ K © —|0|lolo 0w
4 ro o & 2 o ol2lele -
Ao Al — slal™
. RO o = ~ C S
alT = m [ o
I o0 or o = I — £ ol |7 w — n_ﬂ
— } - |Th A o R
ulm oz ﬂ:_z Py - 1.11152.04
ol | N T - o — — |~ oV
_— ul [+ > S g
HooHP Sl & o
) T W_.E |7r._ 0 I} Ho_*l o o o
o o_m i ol gl o ~ M_ul — o o ~|©lw© ™ -
mg W < o Q ] Unlo|o 2 T[S
~ L O I o Kil ! — ©|©| -
KE RO o 2 = o =
_ op M El o c
TWR X am X o g o .
= m = _ Ko il TR »|
=1 MR T =) 30 KK 212232%026
w [ 2 < o ™| o © | ©
. ) o o %0 - all O l®|& m/U_ < | o
_ - i =1 0l o R s 5 M
ofl = ] m S
I : o o |o
ol | R Q gy H0 LI |g|e
o [® S | B | 50| o [0 | $ = S 2828|8288
B M K _/n_ 7|_ L||_ An_ —_ H____._ M|~ o
N m | DT G N2 ol = o
= I |o|® gl | o0 ~m ~ —
ik o5 i A R ESE A ME:
= Nl o« |2 o |2 E < RO | = | Rl ok | — B =0
E] o+ PR NS] ol | = = B 1= N o K
= ™ o | | © o = 0 8o w2 | R = | KO .n_|U ol | — ok
2 © | NN o | " JE K- D = 20 | Kk gl =0 K KK 2| —
o Kk | Ok I =18 | = =D 4|_kaxox7
oh @ SHS Wo ﬁT = m I ull “_.r_F. M Rl o | NI of Aﬂ K o | Uk
W & 5| oL %o m ~ 90 mu_..___A_._.__5__A_.mA_.”_rmr_yr?_._Aromﬁpm
_Auoﬂ_(/m_{x ~| W ™ 0 <r = mu_' K _x||7
% | ~| ¥ X Ho SEE K| m| 2w
o | _EoﬂuA._H_ =_|__”__.__”_._.m o | . . = o o Nl | VT g
IR |HT i [0 | ¢ of0 - 50 | oj = KO ol i X = 50
T %Aw.xrwa_:T @Hqgm_el_mm;w Ex g2
0 1 w| TIR|T AL R il
Ul ul KO0 Gy o olrelolelo
el = | M Kl < N ofr|w|m
o Q K KH o
O [ < 2
o[ S ©
2 o £

- 89 -




. 50-90kcal |

OH

& Al g

YN S )
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1 Cteetut=e|ItE s 80 47 .4 1.4 1.0 0.3
2 FLE 80 51.5 3.2 0.7 41
3 20| x| F & 65 56.2 3.2 1.0 4.6
4 IR R E=2E 60 59.0 3.4 1.1 4.7
50-90 5 F=ZotH| 35 74.5 2.4 2.3 6.1
kcal 6 PAPSES| 95 80 12 4.0 2
7 me|onxE 23 70 79 16 3 1
8 IFotE |58 70 78.1 4.9 2.0 5.8
9 2xg 60 87.7 8.5 0.7 5.2
10 | M&SOIHMAEEES 80 83.3 6.8 2.6 6.0
Yot 69.7 7.2 1.8 4.0
H Xt 14.61 4.65 1.12 2.12
. 120-140kcal M3 FZ Al 742t
LS ;
ax No 2 HE3F (g) | Z=22l(kcal) |EFrEHE(g) | TR () | Xl 2H(g)
1 He| =T 70 123.3 16.8 2.5 5.2
2 O EnlEME 130 123.0 10 2.0 8.0
120-140
o 3 otsZdANnRES 50 124.0 9.0 4.0 10.0
4 el 50 142.0 13.0 3.0 9.0
5 EOERRESS 110 135.8 12.4 2.9 8.6
gt 129.6 12.2 2.9 8.2
H Rt 8.76 3.04 0.74 1.81
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O Ab7|e] M= gfioz A0 HO|AE MZE £, IA0 HOIAEE 20% M7IsE AAIX| M=
E. D40 AA|X|] vf |
ey L 22 (g) Y B[ (%)
X7 172 74.86
TAO|H O|AE 46 20
MM A 3.0 1.3
st ERY 2.1 0.9
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MHol YEe olxE AS HAF & AUS
E. gyNE 24 23
== Chey 2 2h5) gLtstdst = Z5HX| 825t
Variable (n = 6) (n =8) (n = 8) (n = 8) P-value
A A A A
Body weight (kg) -0.53+£0.80 | 0.26£0.54 -1.0£2.68 -0.84+0.97 0.185
Body cell mass(kg) -0.92+1.37 | 0.29£0.38 0.18+1.36 0.20+1.55 0.249
Fat free mass(kg) -1.05+1.86 | 0.38+£0.69 0.46+£1.92 -0.40+2.09 0.345
Fat mass(kg) 0.52+1.97 | -0.11£0.57 | -0.31x 2.62 | —-0.44+1.85 0.852
Skeletal muscle mass(kg) | -0.80+1.27 | 0.25%+0.37 0.20£1.23 -0.31£1.37 0.181
Phase angle -0.55+0.63 | 0.28+0.23 0.05+0.57 0.20£0.51 0.023
O Platelet-lymphocyte ratio(2 AT Cf B = H|g8)= CHEZXZSH sHMsiZEs) 2 Z 31X
ghdstalchs M3 e FolMECE x|l Z7tEo| Zland, Tz o7 8A X2
2 7oz
O Systemic immune inflammation index(M Al el HEX| )= cHH A5 shAbstZst
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Locusta mignatoria is a widespread locust species in many parts of the world and is considered an altet-
native source for the production of protein for value-added ingredients. We previously identified pu-
tative antimicrobial peptides derived from L. migraoria through an in silico analysis of its transcrip-
tome. However, its anti-inflammatory effect has not been studied. In this study, we investigated the
anti-inflammatory activities of the antimicrobial peptide locustacin (KTHILSFFPSFLPLFLKK-NH;) de-
rived from L. migratoria on lipopoly PS)-stimulated cells. Locusta-
cin (50, 100, and 200 yg/ml) significantly reduced the production of nitric oxide (NO) in LPS-stimu-
lated macrophages without any cylotoxicity. Locustacin also inhibited the mRNA and protein ex-
pression of pro-inflammatory mediators, such as inducible NO synthase and cyclooxygenase-2, in con-
trast to the presence of LPS alone. Locustacin decreased the release of LPS-induced pro-inflammatory
cytokines, including interleukin (IL}6 and IL-1B, and their gene expression in a dose-dependent
manner. Furthermore, locustacin (100 and/or 200 yg/ml) inhibited phosphorylation levels of extracel-
lular signal regulated kinase, p38, and cJun N-terminal kinase. Locustacin also suppressed the degra-
dation of inhibitory kappa B alpha, which was considered to be an inhibitor of nuclear factor kappa
B (NF-xB). Collectively, these results demonstrate that locustacin can exert anti-inflammatory effects
through the inhibition of mitogen-activated protein kinase (MAPK) phosphorylation, activation of NF-
«B, and mediators in LPS-stimulated ge cells.

Key words : Antimicrobial peptide, Locusta migratoria, mitogen-activated protein kinases (MAPKS),
nuclear factor kappa B (NF-«B), RAW2647 cells

======

Fig. 4. Effects of locustacin on the protein expression of MAPKs (A) and IxB-a (B) in LPS-stimulated RAW2647 cells. RAW2647
cells were pre-incubated for 1 hr with locustacin (25, 50, 100, 200 yg/ml) and then stimulated for 30 min with lip-
opolysaccharide (LPS, 100 ng/ml) alone or LPS plus locustacin.
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¥ al of Pr

ine 6 in LPS
BV-1 microglia
Bwa Jeong Lee, MinchulSee, Minhee Back. Yong Pyo Shin, Joon Ha Lee, In-Woo Kim,

Jae-Sam Hwang, Mi-Ae Kim*

Department of Agnculiueal Biology, National Institute of Agncuoltural Sciences. RDAL
Waaja-gua 55365, Republic of Koma
Jmmafkoea kr

The Profactia bravitarsis seulensis s mn insect belonging to the order Coleoptesa, and it is
reporied that 1t contamns a large emount of phyuologeally sctive substances useful for liver effect and
improvement of Blood circulation as well as @ broad scurce of profem for edible msect resources
Antinucrobual peptides {AMPs) are fonnd m 2 vanely of species, fiom mmcroorgamsms o mammals, apd
play m moportant rele i the nmate mmemne system of living things. Activated microglia cells secrete 2
lage amount of sewonflammatory medises swh oas TNFa, NO ad ROS, ad these
pewrcnflmmatory mediator acts as the mam casuse of neurcoal cell death Therefore in the present
stady. we investigeted the irhibitory effect of Protastinmycine 6 (PRARKLQKISAVKTTLRNNEY),
artimecrobialpeptide. derweditonProdacda brovitarsiz reulensic en LPS mduced meurminfammation using
BV-2 merozha cells. As a result Protsetanneme € simificantly mhibited NO preduction wathout
cytolexicity and decressed the expression levels of inducible NO synibase and cycleoxygemsse2, In
addition. the productior of newomflzmmatory cytokine on activated BV-2 microgl was also veduced
by Protactiamycine 5 These zesults suggest faat Protactiamycine 6 could be o good sowce of Awctiomal
disesses

substence to prevent and

Keywords: Prowstia
neronflammation.

Srevitarsic sevlensis, amimucrobial pepfide, milmmatory cytokine microghia.

LM 5 Y2 Q0| O[3{BHEA
AU, AFY, 01Z, BAY, FOLt, HF7|
(Eto|E

e

Introduction

3 vz o4 S
5%t £

296 g8

Py 1 SA S Biopie 55 S5 7]
rimgiou

a
S B S 1, XS0, M, ) S s 28 3%, 55 2022
b 3 528 - B A2, TR 320
Ras

esigy

ok, ek S0, B £, SIRSTI N 524 6 2 6

=13
=

krl

1.

Il

A
=

YONSEI

UNIVERSITY

Effect of a Home-Delivered, protein-rich meal and
product on the dietary intake and nutritional status
in patients who have gastrointestinal cancer and
are undergoing anticancer treatment
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Effect of Anti—neuroinflammatory of Protaetiamycine 6
from Edible Insect, Protaetia brevitarsis seulensis

Mi-Ae Kim®, Minchul Seo, Joon Ha Lee, In-Woo Kim, Jae-
Sam Hwang. Department of Agricultural Biology, National
Institute of Agricultural Sciences, RDA, Republic of Korea

The Protaetia brevitarsis seulensis is one of edible insect
belonging to altemative food of the future, and it is reported
that it contains a large amount of physiologically active
substances useful for liver effect and improvement ol blood
circulation as well as a broad source of protein for edible
insect resources. Antimicrobial peptides (AMPs) are found
in a variety of species, from microorganisms to mammals,
and play an important role in the innate immune system
of living things. Activated microglia cells secrete a large
amount of neuroinflammatory mediators such as TNF-q,
NO and ROS, and these neuroinflammatory mediator acts
as the main cause ol neuronal cell death. Therefore, in the
present study, we investigated the inhibitory effect of
Protactiamyeine 6 (PKARKLQKLSAYKTTLRN-NH?),
antimicrobial peptide, derived [rom Protaetia brevitarsis
seulensis on LPS induced neuroinflammation using BV -2

microglia cells, As a result, Protactiamycine 6 significantly
inhibited NO production without cytotoxicity and decreased

sion levels of inducible NO synthase and cyvelo
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