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4 Al o
AAd 1! N2 FF=9] §4 € 4
11.4% Hv€rk, 32.6% @ik, 53,60 2EAA, 1.3% 2dHolgal 9 v e g Y 4575 2
2l &3 1A 3tE Lipase RMIM(Rhizomucor mieheiol Al f+2]¥l lipase®] 14ste Fe))S o]&3sled ais it
& F. TAG, DAG, % NMAGZ} F8 wWhg 2HEolflal, o5& AYAmntEaAR 77 it oluj,
VAGE A4St v WAt 7t~ AzefEadgR2 BA5150n, 48.3% 2EdLt, 36.6% =@ A4t, 12.0%
I~

Zu)Eik, 1.9% "ol # g Xkilo] i), olE& 77t HPLCE o83t asE= 83 Ay,
MAG-O(Monoacylglycerol-oleic acid, MW=356.6, 3}&t2] 1a), MAG-S(Monoacylglycerol-stearic acid,
MW=358.6, 3} 1b), MAG-P(Monoacylglycerol-palmitic acid, MW=330.5, 33s+2] 1c)E Z2z B slc).
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A7] ke 1aolA] R <dQl4H(oleic acid)e]T).
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A7) 3aka] 1holl A Ry 2Hot#Ak(stearic acid)o]t}.
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H
H-(;-OH
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H-(I:-O-C". R,
H

7] 3FekA 1coll A Ry Zw|€lk(palmitic acid)o]t}.

271 3%l fYEs dgEle-0mel FolA Vs 24 Al ARgslow, AMEEF Aol DMSO(dimethyl
sulfoxide)d HolA AF&sIoT).
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AAe] 20 43 B4 F<

B oubtgol A A" 71EA gla=ge ks A4S wusly] fs #dZeles AASE ¥
ZAskt.
1 DPPH &ttt 475 &9l

DPPH 2}H]Zt 274 58S musly] 98, A= [Brand-Williams W, Cuvelier ME, Berset C: Use of a free
radical method to evaluate antioxidant activity. Lebensm Wiss Technol 1995;28:25-30] wu}g} DPPH(Z2,2-
diphenyl-1-picrylhydrazyl)< 2.4 mge 100 mLe] HWEr2o] xo] etz 948 w531, 0.95 mLe] DPPH
L3 0.05 mLe 7ITA HI=(HF $X0.056 mM) |98 EIste] Mg FHez #FF=ADMU 800
spectrophotometer) 515 nm & EFEZE 10837+ A3}

= 1048k Zol, MG-0 ©.9l0] Hx FYEA 358 adts 5@ SUE &

olr

HE HolFY,

2) DMPD #tt]Z A7s &<l

Bz A T8 vashs T A4 gHo® 98, dei=F[Fogliano V, Verde V, Randazzo G, Ritieni A:
Method for measuring antioxidant activity and its application to monitoring the antioxidant capacity
of wines. J Agric Food Cheml999;47:1035-1040]] w2} DMPD o)z 21 mge]  DMPD (4-amino-N,N-
dimethylaniline dihydrochloride, Fluka 07767; Fluka Chemicals, Buchs, Switzerland)S 1 mLe] Eof ¢l
% 100 mLe] 0.1 M ofAlElo]E W} 0.5 mLe] 20 mM d3}A2H (ferric chloride) &9el &3 ste] o)z &
Ag whsx, YT &9 0.95 Lt ZI= A 0.05 nls EF3E] 505 nme] FFEE HFFEADU 800
spectrophotometer)S AF&3}le] 10837 S 33T}

20 A _H_h vke} o] FHF FX 0.056 mMe] HI7ME ZAOlA MAG-0E %7] F3 =l &) 2299 F3%= 3
& Ho] 53 ksl G448 BT

[

3) FRAP 4]

A= wet[Benzie IF, Strain JJ: The ferric reducing ability of plasma (FRAP) as a measure of
antioxidant power: the FRAP assay. Anal Biochem 1996;239:70-76] A o] 39%538S Al¥3l7] 9, 25 nL
o] 0.2 M oFAlEHo|E B (pH 3.6)¢F 2.5 mLe 10 mM 2,4,6-TPTZ(tripyridyl-s-triazine; Fluka Chemicals),
Z1ejar 2.5 mLe] 20 oM FeCls - 6H0E Z3tate] A ol &S whEx, Hol &9 0.3 nlot #I= &4
0.03 mL& E3t38te] A o]o] FAHAA YElde FFEL] S7HE 593 nme] 3ol A vl askgltt.

A3, MAG-07F Z71 ghol mls) 73%°] S7HE ol 7HE e H ool el s S-S BolFdn=
3].

AN 3 AHE dFo2rRy AUE v £

Feistn FEond Al TF e Ak A (300 mL)oll NaCL& X7hete] Ao WEE 1.019%
Z A5k 24/\]71} %C’J Z%ﬁ%ﬂ(lO0,000 , Hitachi Himac CP-90 alpha)E& &3 # = A (VLDL) S
gatal, F2 &9 KBr= #H7lste] UdEE 1.0630.2 A 3lo] ThA] 24417 FoF QAR
A gk A (LDL)(1.019<d<1.063)S 23} t}. g% LDLS E2adolEvy F3N(phosphate buffered
saline, pll 7.4)& AF&3le] FA3la1, Markwell 52 Wi [Markwell MAK, Haas SM, Bieber LL, Tolbert NE. A
modification of the Lowry procedure to simplify protein determination in membrane and lipoprotein
samples. Anal Biochem. 1978; 87:206-210]] we} weido] %S Ag&Fste] 4 T Wtiol H#ste] ALEs)
At

2

=1}
<L}

) AT

A 40 FE o] Ao 9% LDL A3} &4 vla
A7) Al 3elA EEl® A LDL(0.1 mg &) 0.01 mMe] CuS0,9F 2A13F &<k 37 TolA whgA|A

ool 93t JtstE fFEsta, 7] AAld 1A e =S HF FE 0.056 M HEF HIlshe
Esterbauer %< Wwol wal &xks 32 v w3 [Esterbauer H, Striegl G, Puhl H, Rotheneder M:
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Continuous monitoring of in vitro oxidation of human low density lipoprotein. Free Radic Res Commun
1989;6:67-75] . Arehe] AAERD conjugated diened @S HFEA FHE 234 mol A AEst 1 A
I} % 4o A e} o] PBSE AH7d thRat LDL(AFElE LDL)o] 10%2] £71&S Hole=d HlE, dI=sg A3
LDLE2 F3E7F F7FskA] Gol 4kst oAl a3rt dow, 1 FolA% MAG-07F 17%] #A&S Hol 5%
LDL 4ts} A &8 Rt o] A Azt A9 FEe] I Fo wt xfol7t hSS AlAlet
A olglgt xfolE gelslr] 913, 2 HPwd =] LILES 44% 4(0.02 mg &) Fslo]
A7)19% dollMe o4l 2ko]= Nobleo] Wilel we}l 0.5% ol7fZ2 A Av|g5oz 3215t Noble RP:
Electrophoretic separation of plasma lipoproteins in agarose gel. J Lipid Res 1968;9:693-700] . 2k
sl7b ol AAPEE LY Askrt F7hekel YA ghste]l Ao FelAe) o5& wst wer,

T 58 o], RE I E=50] native LDLF FAFE o] 5 A4S Hol ksl gdo] glon, 1 Fo|A % MAG-0S
A2 sk LDLo] 2313 native LDL Rt} ¥ =% olsdS RoFo] LDLY &4kst a3z 7ol aA 7143t A

oz vehdrh.  PBSE AYstel A8 fEH LA 00 7P ME ol EHE HolFo] E 48] Ats)
2 ANFS % 5 A

AN 4 ezl S48 vm

g4 Woll EAsk= &4 ek Aol Al (paraoxonase) & A3t XHALS S A4 dddsls 7|50z 5974
3} WY A9} FAaksl &4 fAH e etz B dygox FAE I =Eo] gEtEavolAlE &3 A7

E=AE M=o wa[, , . The human serum paraoxonase/arylesterase polymorphism. Am J Hum Genet.
1983;35:1126-1138] H]uLs}3ich. Aol E3 0.01 a3 A7) AA 1o4 49 g =E 22k 0.2 nl

o] 7148 M(paraoxon—ethyl/90 mM Tris-HC1/3.6 mM NaCl/2 mM CaCl,, pH8.5)S &3}3lo] 37 ColA 1A17F Fot
W3 AA A ¥ = pnitrophenol®] FS 405 mme FHLolA st EAFAIFU/L)ES AXSIGIT
olwl, p-nitrophenol® BAEFASEE 17000 M en & AFESHSITE.

E 7904 B uke) o] NMAG-SOF MAG-P7) Bx oEFHoZ & A 7 =8 a4 A4S B 0.037 mM
o] AYEAS u 42~44 U/Le] BAFFS WAAFAU, 2o AgEroA MAG-0E 25 U/LY A &S,
low-free 0il& 18 U/L, corn oil& 10 U/Le @A 3t#S Ho] FUT}.

AAd 5 ALEAGE 7F QAL as &4 v

AEEX Gl Ao Rze o2 & (Low-density Lipoprotein-associated phospholipase)® W74 3}S A
o7 F2 YUdol= & [Packard CJ, O0'Reilly DSJ, Caslake MJ, McMahon AD, Ford I, Cooney J, Macphee
CH, Suckling KE, Krishna M, Wilkinson FE, Rumley A, Lowe GDO. Lipoprotein-associated phospholipase A2
as an independent predictor of coronary heart disease. West of Scotland Coronary Prevention Study
Group.NEnglJMed.2000;343:1148-1155], “37] AAJo] 3ol &gk DL 3 (0.01 mL, 0.02 mg)S Ao
Boyd 59 "W [Boyd HF, Fell SCM, Flynn ST, Hickey DMB, Ife RJ, Leach CA, Macphee CH, Milliner KIJ,
Moores KE, Pinto IL, Porter RA, Rawlings DA, Smith SA, Stansfield IG, Tew DG, Theobald CJ, Whittaker
CM. N-1 substituted pyrimidin-4-ones: novel, orally active inhibitors of lipoprotein-associated

phosphol ipase Ay BioorghedChemLet t.2000;10:2557-2561] ol u}2} [SH]—platelet activating

factor (hexadecyl-2-acetylsn-glyceryl-3- phosphorylcholine, Perkin-Elmer, NET910, 0.1 mCi/mL)&} 1-0-3
AbEl A -2-ol A E-sn-S M 2-3-E2XFU S 7|FE AMSEta Y=g HUkste] 0.3 mLe &9dlA 122 &
oF wh$-3l oS 0.6 nlLe FEEIXS:WES LA(2:1, v/v)S Hlete] dARe F wss FuAa, A
THE FHote] FEEEXEY £t AR F AT AL FHte] AFAF7I(Scintillation counting) A
© 2 LDL-PLA29] Ad AL Alatasict.

6ol Al B bkl ol MAG-07} B% 9FZ 02 0.037 mMo] H7FEA oA 40% o] Asfes ®oy, 7
SEo A MAG-SF MAG-P Rt 7 wi 7P/ AdE&S Hitt 22 sExCA DAGSH TAGE A3 &4
Holx] gko}l, MAGZF LDL-PLA2E EBoldo g AH&ghs BT},

o o
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AAd 6: apoA-19] &4 &

Ao oA AT Aol HAHS Brewere " [Brewer HB, Ronan R, Meng M, Bishop C: Isolation and
characterization of apolipoprotein A-I, A-II, and A-IV. Meth.Enzymol.1986;28:223-246]¢] wie} Z QAR
g} ZAhazaE e whEe wet apoA-1(28 kDa)E E#3tglal, AVdEom £25 geld A3, & 8
ol A Hi= nle} Zo] 95% o]AFe] mi$- =3t apoA-1YS EQlEt i, 9 FEH apoA-1S -80 ColA BH#AS}
WA oS Aol ARSI

A 7: apoA-1 B3} A& A v

A o] 3l (glycation)® Bx7F A= 2719 dIbYEFol™[Gugliucci A: Glycation as the glucose
link to diabetic complications. J Am Osteopath Assoc 2000;100:621-634], 53] &3 ol ¥ EXZZE <l A-
19 J3e I sMAste] FE54A 2% ¥dAo] #}[Hoang A, Murphy AJ, Coughlan MT, Thomas MC,
Forbes JM, O'Brien R, Cooper ME, Chin-Dusting JP, Sviridov D: Advanced glycation of apolipoprotein A-I
impairs its anti-atherogenic properties. Diabetologia2007;50:1770-1779]. B oA AlEshe 2y
ZEo] apoA-19 H3IE JAEI=AES ZAEH] €3te], McPherson 5¢ W' [McPherson JD, Shilton BH,
Walton DJ: Role of fructose in glycation and crosslinking of proteins. Biochemistryl988;27:1901-
190719l whe} HF s& 250 mM o I (Fructose)S 0.09 mLo] apoA-1(10 mg/mL)ell F7}ake] 5%2] CO,-ul %]
o 90AIZF WREAIA GEE fleldA, 7] ARl 1elA @A FFH=(0.01 mL, HF FE 0.2 2 2
mg/mL)E<S F7Feke] apoA-I @skE Adlst=xE H WGl Fe7t douEA A= dF A7
(fluorometric intensity)E Spectrofluorometer(Perkin-Elmer LS55 model)®} WinLab 4.0 software package®
AFE-3te] 370 nm(Excitatiion)9} 440 nm(Emission)9] 3}FolA HESte] the $82] 19 wet J3t A&
ALkt

[Ttﬂ}\] 1]

o 1-(NEY dFIAH-FA 59 3384
33 A8l & (%)= OH( ]jo gfg‘;ﬂ(’J jo"gf;L X100

'E_'OEH—‘—%E'/] o“é'r—-_o —(‘57\],,_,_-4 o“é'r—-_c

T 9o HE ule} o], 2 mg/nL(HE FE)9 & Ao EE NAG So] 73~78%2] A3ES Hol:d H
3, DAGE A9 Adll BA4S Holx %o corn oilS WEF 2562 AES Ho] FAU).
apoA-1 T Aol T3y} dojdps T2 wgA Ex7E] AFste], oFA, NFA, AFAE FAste B
o] ZalAng PP Aold st AAES |G FoR gRlsty] st 7 kg AlRES 0.01 mLA F

3te] 15% SDS-PAGE® 2+213}gith.
5 100 yERd wke} o] ASAE A|shA] 92 apoA-19] AF Aet thsksl AES nolFEd vlE (el
1), MAG FFES A3 apoA-19] 4% E4 o o3 daFsl 4 o] Yeld(eld 2, 3

dAFE & g A

A 70 AE wg 2 AstE LDL 24 A

A M E7L 4bstE LDLS ©28t] AFAER AgEo] e F45E o] FUAse] x7] w7ty Fol
ng2, A7) AAle 164 FAdE glal=Eo] tiAAxZe] LDL &S Adste=AE AT A gt
M3 (monocyte)Q] THP-1 cell American Type Culture Collection(ATCC, #TIB—ZOZTM)% 24 well plate o] 1 x

105 cell/well A ®F3}ar 24A17F o)Ak 10% FBS(fetal bovine serum)”} XE3HEl RPMI1640 A (Hyclone)ol A
wj kst & PMA(phorbol 12-myristate 13-acetate, ¥ ¥% 150 nDE 48A1F B¢k AHzlshe tAAE
(Macrophage) = ®3A17]31, AFslg LDL (0.05 mL, 1 mg ©9¥&/mL)3 2z} 23 =(0.05 nL, HEEE 0.002
mD)E A2|3te] thA] 48A17HE 3w FakdTt. vk 3 g kAl PBSE MEE A2 v oA Ax
Wiéﬁﬁlwml%Q%iﬁE%HDBV]%ﬂ.EcdeJWE%%OHﬁaﬂE&%Q&%W.

ol

]

Azl NeO AT A4d A Q4 Zrg wold wal M08 ADP AE5S AA
FEL Me-OH A A A s 1o

N



[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
[0083]
[0084]
[0085]

[0086]

[0087]
[0088]

[0089]

[0090]
[0091]
[0092]
[0093]

[0094]

[0095]
[0096]
[0097]

[0098]

[0099]

[0100]

on

£501 10-1566552

A = 11].

ZF WA ES 4A4%(0.2 mL) FH 3} Blois 529 "W [Blois MS. Antioxidant determinations by the use of a
stable free radical.Nature 1958;181:1199-200] ol w2} TBARS(thiobarbituric acid reactive substances)
WwHo s stshEel &S wlwstel AT, MeOH Aol w8 MAG-0 Aol 3wl o]ide] AtstEe] &
(Malondialdehyde)©] 7FA3FF L MAG-S€F MAG-PE= Me-OH A elatd FrAMSE %o 2325 Ho] = 109 Axs}
zZ AT E 12].

AA 8 SN

471 slshd] 1az qAIEE 7154 I =E gdEdEAol = (dinethylsul foxide, wwwﬂﬁﬂazéazﬂﬁ
g & olE wlg-A(7d 10vkE) el 42 100 mg/kgS FoI3 thS 7AZF #EEG o AMYSE AE Sl

Azd 1: 22 2 A A=

A7) 318kA 122 BAIEE 7154 29Z 10 g FEQ A 14.8 ng, AR AESZ o~ 3 ng, vladlE AH
olFolE 0.2 mg¥}t 7 431t). EAES A3 FAE AFESI No.5 AEte FhAel i)

fFadE 10 mg
gES A 14.8 g
AR AEZ L~ 3 mg
nladlE 2ok o] 0.2 mg

Az 20 FAAAY Az
371 8 lam A= 7164 EYE 10 ngd et FARAE o 2 o s Alxssi
&

71 8l 1aE BAIHE 7154 B9E 1 g, AV EF 0.6 g 2 of=I 2R 0.1
A 100 mS THEQIT. o] MG Wol] Ya 20 CollA 30 3+ 7Fgste] dFA AT

FaAE lg
ASHEE 0.6 g
o~z 2RI 0.1¢g
=HT g

Az 3: FFRY AZ

st Tam EARE 7154 ANES fEAROR olgsd Tgu B xAoR dAAE Azt
[24]

FEAE 10.0 mg, =249 3.0 mg, EDTA 0.05 mg, WE#H=-9 0.04 mg, 7FEEA8Y Z&1 0.2 ng, EF |
Etgolwl  0.18 mg, SAIE=EAA-25 0.6 mg, FAERE=AHolHOlE 1.0 mg, W54 0.01 mg, FE 0.01

A Zd 4: &89 A=

514 lax BASE /154 @S 500 ned AYFel Bol §aHAZ Fo magrozA e ¢, weld



[0101]

[0102]

[0103]

[0104]

[0105]

[0106]
[0107]
[0108]

[0109]

[0110]

[0111]

[0112]

o1 B oweA A4E %A BvsSe] BHU7e arske Fas 5eES vwa] 9 DPPHE A7t
AASE SRS Hwed Aol

oo B oA 4% 754 dvssel Buns addt Bats s vl 98 IPD'E A
AASE SEE Hwd Aot

%3 154 BFEse] A oleg BAAYE P 5B wmwakr] A 2 ol

T 47 2 aydA dA4E 7154 gEEe] AUEXTWA(LDL)Y AtstE AAstE TEHS vlwskr] $9,
TElol2o g LDLY 2kstE FEStEA 71EA dI=E HUbste] AAEE AEEd ATFAelEl= tdl
(conjugated diene)9] & Al whgt ZFATE Aoltt.

= 5 & UyelA 3dE = 4ol mwaE LDLY] ABAEE A7gelA o] oo Sldy] f18) oprtw
Q2 A7|gds oz Hugk AojtiLane N, AF3}E A 42 LDL (15 mg of protein); lane O, AF3}¥ LDL (10mM
CuS0,). Lanel, MAG-0E A e|gt LDL ;lane2, MAG-SE A e]¢t LDL; lane3 MAG-PE *2]g LDL; lane4, low-free
0il& &3 LDL; lane 5, corn oilg =23+ LDL].

T 62 & WA F4E 71T g9 =50l Lp-PLA2E Adste THS vag Zoltt

=7 wgelA ddE VA duEge] dekgavelAd] 248 243 AV e v Aot

L 10e 2 A FAE 71 ZlPEEe] JHAE apoA-1 Wi de] @3 A g3 W75 (15% SDS-
PAGE) 2.2 W13k Zlo|t}[Lane 1, apoA-I + fructose + Me—-OH; lane 2, apoA-I + fructose + MAG-O; lane 3,
apoA-1 + fructose + MAG-S; lane 4, apoA-1 + fructose + MAG-P; lane 5, apoA-I + fructose + DAG; lane 6,
apoA-1 + fructose + TAG; lane 7, apoA-I + fructose + buffer; lane 8, apoA-I + Me-OH. lane M, A} v}

B e W wweld G4E A essse] s guugst muke s s uAAETI Ase
7

o

oA Z=FE Zb AlEFe] wH|e] EAshs Abst A= (Malondialdehyde) o] & HlaLgh
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Absorbance at 515 nm

Absorbance at 505 nm

on
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0 4 6 8 10 12
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k1
)

Absorbance at 59% nm

Increase of Absorbance at 234

on
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—h— MAG-P
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e
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Time (min)
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% inhibition
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0.5% agarose gel

LDL-PLA2
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U/L (mg of protein/min)

Concentration (uM)

- 2004

20% SDS-PAGE
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=w9
100
I . 0.2 mg/mL
1 2mgimL

80 T I
S 60
=
s
=
== 40 4

20

D T T T _I'-_| iI
MAG-O MAG-S MAG-P Lowfree  Com oil
EHI0

12 345 67 8M kDa

tetramer » .
frimer—» - - - 97
dimer» L ™ - 66

. = 45
> A - -
monomeric-»

apoA-l p

- o0
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MAG-0

Low-free

MAG-S

Corn oil

SE5061 10-1566552

MAG-P

Me-0OH

MDA (nmol/mL of culture media)

Me-OH

MAG-O

MAG-S  MAG-P
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