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Mailardoell oJa] A&o= WHHJrt. 19121d o whgof gk < A} Mailards 3992 o}

v egbd) A Aol A 7S W, mdolx Ao w A 7h dojd AL gt (Maillard, 1912,

Comptes Rendus Hebdomadaires Des Seances De L Academie Des Sciences 154:66-68).

g AR&EO] AT, HZol=
J= %

15|
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3 WAF Al g Aoy dxeol

szt~ 3138z}t Louis Camille
8%

&), al
theFet AR ARgew o & OELE:] 4 DP 53], mlo]d wk St A

el e MAEHYPAH AWy Fuasz a9 ddE 3 So] ArtHReddy and Beyaz, 2006, Drug Discovery
Today 11:646-54). @3t iAol F-x2 W= Ao EAets vdd ¢&AE HAzl oz AedAy
7S st 5A4ES VA ge=ZA MEe &4& ob7|gth(Vliassara et al., 1994, Laboratory
Investigation 70:138-151). @3he wulde oyl v Fopzl, dgIesd, v, A%, a4 22

short ¥ long-lived proteins®] ®A}®T}H(Thorpe and Baynes, 2003, Amino Acids 25:275-281).

<< YT Jtrd gy g gk, Q1A 9] opbnw TIF Alo]e] BlEAA HEgo
i/ﬂ #ZTIstikE<Q) AGEs(advanced glycation end-product)E A= Ao R %7] Schiff baseE A star
Al &%, A9, Age 98] olvlEe] 843E (Amadori compound)o] A I HFH o2 M7 HQ FHF
F3rtEo] A HTH(Reddy and Beyaz, 2006, Drug Discovery Today 11:646-54).

ov] We ATE B ey, BUAS, W ARAF, FHE2A B

Bd9, AAHBY A% 5 w3 g
o QAN A ZeholAo| o] WHEA A ol

z)
= As BoFodn. FefelAlol

H ofg] 7k Ay

FHFTIAELS =2 long living @A 7)o dg¢S v, HFIAE FHF A ZASAE (ALEs)
FolA #A2EE vAd S (nicrovasculopathy), AW ZF(macrovasculopahty) o] &S 714
3hA] 3

k. AGEs= Zxwel 49 /\PF/LJ Py} A BAEH, 2 Qo FHWAS} d=slolw, LI|AlH
qs, §F E]i FAd, 7+ AIdF 5 st 2 Eged Ao xE A FE T (Sebekova et al., 2002, J

HFIsHitE2 318y W3 (chemical modification)d} wxpAZte] vkl - 1@ Tglar DNA &9 Gz} 7]
5 = HZo] et Aol 4 A vt (Jakus

and Rietbrock, 2004, Physiol Res 53:131-42).

%= 12 H]EA24 Maillard reaction®] WHEIA I} AGEse] S HAF+=
9 aES @A) A A ol ak(Peldl A aEALel e WA
= 9 Yoy} olvl=g] Aui<E (Amadori rearrangement)E A Stch. 1]
%ol BPA HHOE AR L, Av: FPYL b, FT
Analytical and Bioanalytical Chemistry 398:1747-1758).

#H

rot

A, Aol & Aol EE AH P 2A%S AHESAY AGEse] wAATS A AEE ol s &
i3 O7tRd F(reactive dicarbonyl species)S AISk= AGE A3 AI(AGE inhibitor) HE+ H
(breaker)oll gt B2 A3} = o] g},

o}n] - tol el (Aminoguanidine, AG), 3] 2] S A (pyr idoxamine) 2,3-tor -3y (2, 3-diamino-
phenazine), OPB-9195, 2]z HYAd 9 (tenilsetam)> WA  JlRd  FZHAl(reactive  carbonyl
intermediates)& 2718kl AGEs @& Alsliak™, N-phenacetylthiazoliumbromide (PTB)¥} ALT-711% AGE-=1
22-% 3 By o] (AGE-cross-link breakers) 24 ZH§S 3},

RAGES 53 A& dE-S AS-ODNs(antisense oligodeoxynucleotides), RAGE @A (RAGE antibodies) T+ 784
RAGE(soluble RAGE)el &3l A€ 4 ).

obeFolyd(An)e & A HAFLIME  ANARAM  in vitro®t in vivolld WEZe] A
(methylglyoxal), 3-TY]2A|ZF7=(3-deoxyglucosone) 3} #e olulx=](Amadori) AAE, TIHAAE, 28]x

B9l std 1§ wgste] AFYANRe YL AAsA
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A, A | ZF<l v o) (Capsosiphon fulvescens; CF)E 33 JRA AAQgzr Fa3F = F sl
olt}, mjAolx EEI FFn|9t Rl BlAXE X3 9on, datoaE AEFHQ Wk AEFow dy Al
Hela Qo). wjAlol= W2 W Salofu] Aty whulA aleke w]o o ubdo], x|F, sl Ao A
FheFo wj>- wrrh(Hwang et al., 2008, Applied Phycology 20:147-151).

A o]= AGS cell lines o83t

IGF-1R-mediated PI3K/Akt AZE F3l A Axe AES FEstes A=

d#ix 9, wjAold ¥EgEo A= YdFHe MAPK A5 T2E5 FAIFAAA [EC-6 AES] AAS A=l
o2 d#HA AHGo et al., 2010, Mar Biotechnol (NY)). H3t uwjAo]e] FEEo| 4z &3 Add dH
3 g3o] fFE dFetr] 913 A7 M FHo gth(Hwang et al., 2008, Food and Chemica
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AT FaxFHAR YERlon, Hol2 U= (FRAP)+ mole
EL FE5E59 png-gallic acid equivalents/mg® UrEM%SdDP.

A5 e Ao,
FeSO,/ ng sample® YERNSIaL, FZ2] 5

Ji
2 =l
o
w
£
do
>
e
N

rlr

= 5% wjAole} FAS dEgt o BEEES dIFolAold THS HUIg AxE vEhd Holth. FAux
01 ofm ol (10mM) ¥ v Aole] 70% olehE FEE(CFE) ¥ CFE-H, CFE-C, CFE-E, CFE-B, CFE-D2o| &=
glo]Ao) A FAS el

Ugs 4

ojsh, HF¥ =us ﬂé%}oﬁ *.:lf\bﬂ% setol 2 S v dAlskA AdWstaat gk olg AAde @
224 & dgs o pAH R dYshr] 3 dew, g gXd weh E age] BTt ols AAd
of o AFEA derhs AL FAANA SFe] AXNS 7HD Aol lolA A Aot

AAd) 1. viAgele] apkst Ewish gFeolsAdd Kt 2 RHSL U7l AP 25, Bel, HA
% 3 vhgelel Fust Eatst FetelAold Eabrt 2 RIS 94U A% FF, B, AA WAE w4
@ Aolrk. B2 33 o] A A

708 IS 5 L5 olgatel 3A17H
A5 Aok, PARIR P30 wob YA 2=

whatman No. 42 o ¥}&}3it}.

oty FEANS PYFRHE e BANRE Tt
] o

ne
N

o

Z¥ Ao (Capsosiphon fulvescens) 500g<
% 7,500 rpm, 30 min, 4°CelA QAR sl
|4 B4S AAS Y5t AR e

3 of & Fejo] mjAe] 70% derE FEE(CFE)S AAtt. o
27 dojx (FEES Eo %9l & SAHEE gty AX(CFE-H), S22 E(CFE-C),
odolAHo]E (CFE-E), HEH&(CFE-B), &(CFE-D) HF o= Ao ute} dx4 & vt Jiksel 3
ZglolAlo]l A Aol 7 H& (FE-HE dA&H oz Agyta mzvieEaziye] F&A7 3 <3l o dolAH)

m:10
)

O|E> E3tgEde] wEE dEdte 1079 &S 42 H, dA Fitstet daFtolAlold &g M 2
<80% BAF : 20% odolAHo]|E> R (CFE-H-2)< A=} Sephadex LH-20 column (2X35cm)E 01 3ho] #-glsh
o

AAld 2. wjAlolel o=y Feld EEE] s a9 (FEEE, do|2 §d=)

ditstse FEYME gy Hol Y8 s 5 SHsNY. A=
(Anesini et al., 2008, Agricultural and Food Chemistry 56:9225-9229)% A}-&3le] =A3}qtt. ZF HF 14
AZ 0.1 ml, methanol 2 ml, 2 N Folin-Ciocalteau reagent 0.2 mlS @il 3% FoF WA 71t}. 15% Na,CO; 1

J

mlS @il A0 2A17F FoF WhAI7] & Gallic acidE standard® AFE3Fe] 765 mmoll A S3 =5 43513
o}, Hol d=EL 10 mM 2, 4, 6-tripyridyl-s—triazine (TPTZ)S} 20 mM FeCls?H;05 0.3 M o}AE|o]E B H

of A7 FRAP A NS 7 F= M 349 AET 58 5ok WA 593 mol A F3

m
i
i
o
2L
4t
a

% 4ol vEpd vkel o], FEE s Y S A CFE= 18.61 ug gallic acid/mg sample® W2 o] Ak
3 s9s ved e Edds 39S dEhblen, ol v #rI8vidEE 2d3 2EEE oA
CFE-HS (A4F &8 E) 2 CFE-E(elEotAHolE E8&)F 0] 24.25, 24.53 pg gallic acid/mg sample®

A3l A EE YERAT. Hol& U= (FRAP)OIA] CFEE 71.42 mole FeSO,/mg sample® & Hole dgd =

A3l EHE Hon, oS thA] EE3 BIEE Fo A= CFE-H(AHE)Z0] 73.34 mole FeSO./mg sample

= o EH Q,] o = Kl o‘]
| L%}%@in} | e, S YASEAYE & 5 ow oF HEew LAt D/ TuddS A
- -
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AAld 3. wjAlolsl o=y Feld EEE d=do|Aold ad

gFelo] Aol AL BSA 10 mg, 10 mM glyceraldahyde 1.0 m¢, 0.1 M phosphate buffer (pH 7.4)e] %<l 1
mM DTPA, 0.02% sodium azideZ &3+ & 37 TolA incubationdtth. o] &3E = 1 mlS 1.5 ml ep-tube

(Corning Costar Co.)ell %7 3 U¥E3le] 0, incubatorolr] 74%¢l ¥l A|ZTh. o] 100R 3523}
96well plateoll 7]l spectrofluorometer (VICTOR3™, PerkinElmer, USA)S AF&3}e] excitation 38 370
mm, emission 3 440 mmoll A FFE=E A F . FEolAo)lA AsA(Glycation inhibitor)el o}w|i=Fro}
U2 SFFol o4 ARSI

wj o] FEEQ (FE, Z124%¥ 3% (FE-H(AA5), C(FE-C(F22XE F), CFH-E(oEolAHo|E %), CFE-
B(FEE F), % (FE-D(E 3)9 d=olAlold &4 AdS Aygslsin.

ol

e
(<0

S A Z 7 (negat ive control) O89S 9x o}l 100% A &3 otz AAstgoen, &= 59 Ao A
100, 500, 1000xg/ml =9 CFE 94 23= 27 16.48, 51.26, 66.34% ©]aL 1C5ak< 635.37ug/mlo|t}t. o=

2
Fal ol 7t Geel Aol BHel Q= AL Felstgon, ofF vha BHF FolA CFE-HZE 16, 571.38
pe/miz e FAF Ms| Mg we Fetol a5E wd. Feolzleld A6l oAl &R
w3e) A3E )EoR (FEHE Aeshd AU Agstel BHYBAL ¥ AT Bast Aok,

AA 4. mjAole] £EE F AIeolAlold Ao P 2 dFe] Hegtd dY E3ESS FSTolA
old &3

CFE-H(A S E viAe] #EES & =golAeld JA adrt AY 953 CFE-HE Ag7ta & Z+
(silica gel open column)& AF&3}o] stepwise gradient2] 2 ThA] B AAE sl9tt. &ujE= o ol g o]
Eo} dikS Abgste] 10719 oo s #este] 2 FE digk d=gte]A o] AES Al

= 6ol YERd wlel o] 1 Ax} @by oHolAEYE 80:20 (v/v) EEA 7 =& ggIEto]Aeld &4
S JEPNATHCFE-H-2). w3k, o] E&oA 500 pg/ml XX 70% o]4e] Zelo]Alold A &S ek
vk, LEfA CFE-H-20] @A EAo] 9= AS FAslaL Sephadex LH-20 column chromatography® o]-&3ix &
4 EAS S AAEA.

rﬁ f”
m&% olr
o,

>

3 [e}
ya

AAA 12 FA ] Ax

uj o]l FEE 100mg, ZF5AE 90.0mg, 9 175.0mg, A-3|=EAZZIHAZZ O~ 15.0ng, S|y =g
= 005.0mg 2 oerS Aol d5E A sty FARHH R HYseta ~E oA mlavlE 1.8mg
& 7hske] E§3 & 140] 400mgo] H %= EFAHEIT

AA 2. AA7sH AF A=

mj o] 2L 500 mg
HIEHY Z3HE ek
HEL A olAHIOIE 70 pug
H]E}Y E 1.0 mg
H]E}Y] Bl 0.13 mg
H]E}Y] B2 0.15 mg
v EFY B6 0.5 mg
HI e B12 0.2 ug
HE}Yl C 10 mg
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AGEs

Late stage

— -
—_—

NH

0=
OH

R

0

L

0
HN

—_—

Amadori
rearrangement
-12 -

H

H
0

N
¥
HO

Schiff base
Early stage

0
HN
e

Reducing sugar
(glucose, fructose, pentoses)
H=1—0H
HO——H
H—T—CH
H——OH
CH,0H

Protein (lysine)




EH2
N
\‘l:,
HO—(‘:— é c=0
|
—Q—OH —C—-0OH
|
—C—0H oxidation and —C—0H
(l: rearrangement é
-~ "OH ~""OH
" glycated protein diketane groups form
diycated prafein with very reactive AGEs and cross-link
diketone groups proteins
NH,
amino groups in aminoguanidine /y
will bind to keto groups and prevent H2N _c\
AGE formation and cross-linking "
N-—NH,
EH3

Capsosiphon fulvescens (CF)
L Extracted with 70% Ethanc] for 3k af boiling poknt {3 times)
Crude extract(CFE)
Disolved in warer andd mixed with bexane and vigorous shaking
! !
H,0 layer Hexune laver (CFE-H 7.69%)
| Mixed with chloroform and vigorous shakiog

! R

Chloroform layer (CFE-C 7.51%) H; 0 layer - '
Mized with ethyl acetate and vigoroas shaking | Silica g&l open column
' -.
H O layer Ethyl acetare layer (CFE-E 0.13%)

| Alized with Butanol and vigorous shaking
|
'. .'
Butapol layver (CFE-B 1.13%:) H:O laver (CFE-W 1.53%)

Eleted with bexane :Et(dAc

I
G0: 10 S0: 20 TO:30 60:40 SO:50 40:00 30:70  20:80 10:90 0100

Sephadex LH-20
1 Cluted with methansl gradientd¥e.-100%

100 drops in fest tube, 393 fractions
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R Y
Frm:nnns Concentration (fg-galic oo/ mig sapmic) (oléPeSO.lrmg miph
CFE I mg/ml 18.61 £ 0.01* 714245289
CFE-H Img/ml 24.25+0.22" 73.34+7.750
CFE-C Img/ml 15.66 +0.22" 17.19 4+ 1.46"
CFE-F Img/ml 24.53+1.33" 31.57+2.53b
CFE-B Img/ml 13.48 +0.44° 2.81+1.46°
CFE-W Lmg/ml 1.56+0.22¢ 16.35+0.01"
Ed5
Fractions Concen(pg/ml)  Inhibition(%)  1C50( ng.' ml)
100 16.48£1.18
CFE 500 51.26x0.26 635.17
1000 66.34+0.23
100 31.6120.54
CFE-H 500 52.55+0.33 571.38
1000 7469017
100 25.8323.19
CFE-C 500 37.87+£0.08 1007.69
1000 49.371.16
100 10.96+0.51
CFE-E 500 14,69+0.52 2757.33
1000 24,30:4.19
100 4.15=0.38
CFE-B 500 8.57+0.43 785235
1000 19.57+0.22
100 0.4320.17
CFE-W 500 5.97+0.42 4631.81
1000 10.11£1.47
Aminoguanidine 10mM 53.77+0.27
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ED6
Fractions Concen(pg/ml)  Inhibition(%)  IC50(ug/ml)
100 485+1.69
CFE-H-1 500 30.8410.68 1097.81
1000 4348040
100 15371060
CFE-H-2 500 70.6320.15 323.15
1000 84.48+0.12
100 1.92+0.74
CFE-H-3 500 22.50+0.57 1446.3
1000 31.6941.19
100 4971012
CFE-H-4 500 14.14-£0.80 1856.34
1000 28.99+047
100 044102
CFE-H-5 500 25.90+0.46 1146.73
1000 42234026
100 7154180
CFE-H-6 500 37434061 1006.90
1000 46.09+0.46
L 440034
CFE-H-7 500 30.34+045 988.77
1000 49.71+0.60
Aminoguanidine 10mM 53.77+0.27
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