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HEAL A ML A (glycative stress) 12 & % K TORMKBEIL#EY (advanced glycation endproducts; AGEs) O
FEiE, BAEREFBREROMERCIELERN L 2250 FFIZAGEsD AR ) &HOZUGT UMM 2 ML S
BhHO, EREREOKT % 47263, RIFFETIIAEMEMAE (edible purple Chrysanthemum flower) D&
FIE % & OFEACGUR IR OB &« LR BTN RIE R . BEL & 4G o e . B L SO v
PRAEAIHIER . AGEs 280670 . OPHIG TEHE 5@ EH 2 MGE L 720 SURHI ERISRZAE (Chlysanthemum
morifolium) DL HF 5N 50 % L5/ — Vil =% 2 (EE) & i H L 72 EEIZFEHREE 0.01~ 1.1 mg/mL
2BV V' F—Addimer. trimerD A% #l L 720 BEIZFUEHEE 11.4 ~ 56.8 mg/mLICB VT VT —
Ldimerz 43f# L7z BEIZR MEFET7 VT 2 = )3 — A LS E T VIZBWT, 8% AGEs. ##1{b
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EE (2 1-phenyl-1, 2-propanedione (PPD) ® o ¥ 7 I+ ¥ #i & % 53 € 7 )V & L 72 AGEs MG YINE- % 4 L.
AGEs O 53 % 4 3 % oxidized protein hydrolase (OPH) OFEF G % 15k L 72 EE O¥EL&E 441G T2
JSCEPHE N BEA LB R B & O AGEs O 4 ] o B 5- 358 S 7z EE OB LA 12846 70 E I
o FHEYIN & F N D SHEE OB R RO RS OG- 02 S 7ze BEIIHLIC & o T4HE L7 &H
R BRET DI L TERAOKBKRT 2BET 2ERHE2ET 2 WRELSS 5,

KEY WORDS:

HARAEILIEY) (AGEs) . #EILA 1445 (cross-linking formation in the glycated protein)

L2945 43 1% (cross-linking cleavage in the glycated protein)
& 7 (Chrysanthemum morifolium)

FU&HIC

AL A ML A X AR TOREREALEY (advanced
glycation end products; AGEs) D& 137 8 41b. FERIE
AE. BHERER EOMBER L 4 252, $FI2AGEs
DERIHE D BEHORE RIS AZ L S5 720, &
OB T 7263, M LGB AETH 53-
T F /v a v (3-deoxyglucosone; 3DG) 13 & 4L
R & RS 239, RN O 2 b L 2 OB P
b (antiglycation) & I 5 o HUBEALIZ I3 A g O #)
il BELEIS O, AGEsD 3% & 055 5o FELIC &
B E MBI O BN T, Atk s I o #fl, #Ebon
OIHIAT B, AGEs ORISR & % %o

AGEsO Al MfIEN # H 5 2WEICIT I /77 =
¥ v (aminoguanidine; AG) 7% %> %, L2»L AGIZIZ&
M. fFEE, ©¥IVBORZER EDORIER S 5, —
Fy BEACRUSEEIER G N =T 71 =7, FED T —
v E kA B ERFEMICED SN TS, AGEs 2GS
fRVER A BT 2MEICIEN-7TF YV F TV )y A70
3 F (N- phenacylthiazolium bromide; PTB) 23 S
Tw3'Y, PTBIIHHLEALEMGHEED—~ETHhba P
NoREG RN T 5", AGEsD a¥ 7 b v 4G 5 RE A
3T A2~ B (rosmarinic acid)'?, =5V ¥ v = v
(ellagitannin) ™, 7 5 & / 1 F (flavonoid) '¥ % &', #i#
WIZEFENDWEICH O 5N T w5, Oxidized protein
hydrolase (OPH) Id M. JHFME. K 7 & O 4 7 ik
WKCHES 27077 —¥0—fT, 7Y WLEHONREK
W7 VEOBEREE & S ICAGEs O RIERE R T 5 Z
LAHE STV A, OPHOWE M mIE M /N b A F
(Job's tears). 7 ¥H 4 (Kuma bamboo grass), 7 = X 7
1) — 7 (fenugreek) 72 & LD /N— TP IZFED 5
AT 2 1617

F 7 Bl (Asteraceae) 13124 25,000 f (species)
HHEL, SFSELMMCTEBTTETD L -0REY L
LCEHEDPFA SN T2, L& 2 (Lettuce) (Lactuca
sativa) . T K7 (burdock) (Arctium lappa). 1€ I — )b

(2)

(chamomile) (Matricaria recutita) \30FEH) 7 % 7 B
ODETH Y, B, ME, L EPERE SIS, EHR
BALIE ¥ 7 (Chrysanthemum morifolium) O i 7% (form)
ELTHETE [Eodb e | IETIE TS > TolEn],
[MEApZE ] ERREN, MR LS ET. REL, BRWY
LEMA L HETESINTW D 2EWTH S,

FICEHICENDLF 7 OLEICIE, ez aad &3 548
OO ME L . FFEE (abokyw) 2 1H® L ¥ 5 Hh
DD B Do F 7 DIEIZIZT TR A F (flavonoids) 7%
46 WE . 717 = 3E (caffeic acid derivatives) 7% 17 ¥1'&
AT D EFME S TVEY, AHEHEL. 8512
7 )V 7 4 = ~ (delphinidin) . ¥ 7 =3 ~ (cyanidin) 7%
EOBMEWADE T NS BEICF 7 DAEIZIL AGEs £ KA
HIFEH 2020, PUBRILIE 22, PO LER > 23t s
Twb, R HARANZE 12 0BRGN KT 1HD
720 150 mg., 8AMMKBIRAL L 7B TlE, EM oL
M7 & OB HUAT 2 CAEB o B2 i fe 50 LA s
BoOSN, Zhbidx s DIEDOHE A% AGEs LT
OB OHEEL 720 D TH S, AWFETIEEMHEREE
D HAMEZ AL X 2 EFORBIKRT PR & IBEOB
M5 HEAGE I ZAE T R L B AL A 28 o0 e
F BEAL OIS A AR A B IE . AGEs 2846 43 i 7B
OPHIGMERRIEM A Mk L 72 2B, KL T, 2 &
ROFEL ) T — 2 (glycated lysozyme) 7% Hitm A (2 I T
SNHE LRGN, AGEsHEEIZBIT5aY 7
b U #i4E (a-diketone bond) % VI3 % %4 121X AGEs 3¢
WEYIWER IO, TE %2 XL 72,

MEEAE

1) il 3

HHL72HEEIDTOX = =68 AL THH L7,
N-7xF 3V F 717783 (N-phenacylthiazolium
bromide; PTB). t ML # 7 ) 7 3 » (human serum
albumins; HSA, lyophilized powder, = 96 %, agarose gel
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electrophoresis). £ F )V 7 1) % ¥ 4 — )L (methylglyoxal
solution, 40 % in H20; MGO) (% Sigma-Aldrich Japan (3
FHPHEX) . 1-7 2 =)V-1,2-7 1,3 V% » (1-phenyl -
1, 2-propanedione; PPD). % K. % Bk (benzoic acid).
VI — A3RERE (JPEHR) (Iysozyme, from Egg White)
73/ 277 = v (aminoguanidine hydrochloride; AG) .
2,3-7 73/ F7%1L > (2,3-diaminonaphthalene; DAN) .
7)) % %4 —)L (40 % glyoxal solution; GO) . ¥ E+ 71
VAR TS (KRBUFRRT) . 3-7FF 27 nvavy
(3-deoxyglucosone; 3DG) (XA AL#F5EHT (REARE 2k
W) o 2-40 % Mini-Protean TGX Precast gel iZ Bio-Rad
(Hercules, California, USA). Acetyl-alanine p-nitroanilide
(AAPA) iZ Bachem (Bubendorf, Switzerland). oxidized
protein hydrolase (OPH) I& acylamino-acid releasing enzyme
YN TNAF (FHEEREN) . ZOMORIEIIFHRZ 72
EHPLCZ L —FDbD & F L7 4V AREHHE TS
7203 F N T4 7 A7 LRI Bk ) A S AL TREF L 726

2) Wk

AREHI AR EREIEDOILENH50% 5 /7 — )VHLIC TH
Lz, 2 AOWEEL X A (edible purple Chrysanthemum
flower extract; EE) Z i L 72 (E#4322.7%) . EE 3%k
A&tz =70 RIEEHRIEX) 53t % 21T 72,

3) B L&k 1 ZRAR 1 4

WAL AR TR EIE B 2 s %12, VY
F =L -V a— A LEAGGEE TV EME L7220 KIS
MWiESmg/mLY Y F—2440.5mol/L7VI—2A% &
0.1 mol V) ~ E#E M (pH 7.4) FIZHEHET % 1/10 ik
U TR L 720 BOSTIZ Y ¥ BRRRTEE. 1) ) F — DR
TV A — AW REHERE O & TR RN L 723 (A A
DTN T —=AEWDO D Y IR &2 L 723 (B).
ADFEEHE O D 0 AZBRHERRE © W L 723 (C).
COZ NI —ZFEWDR D DITHERIKZ WIN L 72
(D) BB L. 60°C T4OHFRI A > F 2 —h L7z,

SIS #&T O SOSE 1d 3kDa @ R4 A # [ (Amicon
Ultra-0.5 mL centrifugal filters Ultracel-3K; Merck,
Darmstadt, Deutschland) & H\»Ci.0 A L, K55+
BrkE L, 2ok, KIBHIZ4-20% )77V
7 IRV RS9k B (Polyacrylamide gel electrophoresis:
SDS-PAGE) |2 fit L 7z, ¥k B2 @ 7 )V 1Z CBB Stain One
(FHIAT 27 FHERHTHEIX) THet L, 7K E) %% Pharos
FX System (Bio-Rad) TH{£{t#. 1) V' F — A Ddimer
(25.8kDa) . trimer (40.5kDa) ®/3 ¥ K D5 % Image]
(NIH, Maryland, USA) TH#HT L 720 HEALE 4G TR
HERHORY 747 a3 ba—VIBEIZAGEEH L7z,

EHZEEEIHRIZU T ORICESTEH L 72,
B 4G HAHIEE (%) = {1 - (A—B)/(C=D)} x 100
A-D; % 5 SDS-PAGE 7 )V et (g D) ' F — A
dimer ¥ 72 % trimer O\ ¥ N i FE

4) BEAL B VAR AG YO W Ve

BEAL 2 245 B0 WA B IZ 1LY T — 4 (glycated
lysozyme) Z{ER L. R EHZ X %)V F — & dimer O 57 fi#
LEWELZ. ¥ELY ' F =21k 1mg/mLY) VF—24k
0.2mol/L 7V 3 — A % & T 0.1mol/L ") » E#% i (pH
7.4) #37°C, 16 B SUs & €72, R4 A (3kDa) (2
IR F W E 2 W2 UCERC L 720 BUSTRIE 0.5 mg/mL
BAL) S F— 4% & T 0.05 mmol/L Y~ EERE i b 123
FHEW & 1/ 2 BRI L 7235 (A AOREREH O DY
WZEBHA R 2 N L 728 (B) 2B L 720 2 D,
KOS 37 °CTIOMER A > F 2N — 4, KOS % BRAL
% (3kDa) THELABL . KA TWEERE L. Z
D UG % BT & [7 Rk o )53 T SDS-PAGE 12 it L,
WKENRD TV &Gt L, EL L 721, BUSEH ) VT —
2 dime D /N 2 R BREE % AT L 72 LR E1 4548 Y)W 1E H
DRI T4 73y vu— VIEIFPTBZ L 72,

FEHZBYIMRIZU T ORICES W TEH L 72,
EHAEYWE (%)= (1 -A/B)x 100
A BEHAINEE O ) ' F — L dimer DN ¥ R REE
B; B O DICERHARR 2 I L 720 ) T —
Zdimer DN v Rk B

5) ML A 1 2R T Il 7

BEAL BSOS INEIE I 0 MGEE I ZBE# 2O % 2 £ |2 HSA- 7L
I— AL R E TV 2 i L, #061% AGEs (fluorescent
AGEs; F-AGEs) 8 & Ot sOe H ik & L T3DG, GO,
MGO O £ HNH = % % L 720 F-AGEs B X UL SIS
AR TS v F 2= N RO RIS OB % E L
7oo FEALRICHIGEIMER O R Y 74 7 a v ba — Vg
AG% M L 720 F-AGEsIZBE#H Y 126Evy, AGEs Hiski#
ot (b2 £ 370 nm / #OUWH K 440 nm) 2 58 L 720 B
A SIS F R A 1 BE 27 2 2 fE v BEAE RIS 200 uL %
BIEFEMCTHRENR. TVH) &M T TDANZ R L
T7 N )bk, 3DG. GO, MGO%ZHPLC CH#ll%E L 7=,
F-AGEs B & UHALEUG H I A 0 4 BB E = (%) 13 BE R
2P0 THM L7ze & SIZEURHETE 3 W B AL e P52
550 % A E (half inhibitory concentration; IC s50;
mg/mL) Z 8 H L7222, 1Cs0 AN & v T & BEL K
JIEHIHIER A RN E 2R LT\ b,

6) AGEs 25 i 4 F o 3 52

AGEs 245 G Wi 08 I i3 R 3V 126k v, PPD % AGEs
WEE T VWEE L, B X 2PPDOOY 7 b VA
(a- diketone bond) DYIWIEF A HE L 720 RISiIE. U8k
i, 10 mmol/L PPD. 0.2 mol/L") ~ #% i (pH 7.4)
#5:1: 4 0EETRAL. 37°C T 8 UG S 27214,
0.7 N#EEEZ FI L CRBMEIER. PPDO Y 7 b UG
ARAEHC & o CUIT S AL, BEEE L 2o BE R E & BE L [
BOHPLC &tfcillE L7230,

AGESZUEIMTEH ORY 74 7a v ra— NV PE 12k



PTB% il L 72c AGEsZ&EYIMIEEIIPPD T FDa P 7
FAEEMTEN S &L 1 mol ®PPD A 5 1 mol D %2 &
BFERPERTLHZ 6, TFIORLAATHEE L2,

BIGYIHEE (%) = {(A=B)/C} x 100
A SUSHE O% B =

B; Wy IV oREAERE

C; 2t L 72 PPD =

7) OPH {84 i A H

OPH i M R M X BEH 'O 1 FE v SUBHATE % 1/25 =
INL 72 RO (0.1 mol/L Tris-1 1 (pH 7.4)~ 2 mmol/L
Acetyl-alanine p-nitroanilide (AAPA). 1 mU/mL OPH.,
FEHHH) 250 WL % 37°CT60 4 A » Fa~X—hL,
OPH 75 AAPA % 47 L Ci#HE$ % p-nitroanilide (pNA)
w A& 405nm THOLEIE L7z (S)e OPHEEMZE D)
77 LA, REER O D VIR E BUSHAZ AR L
THlE L7z (R)o OPHIGMEALER (%) 13 7 7 L v ARS
(R) ORISHBER (045) 76 D 60 4 M HEER L
72pNA®EZ100% & LT, LT THEH L 7.

OPH ifitt1tZ (%) = {(S60-S0) / (R60—-R0)} x 100
S, BUEHA AN BUGTE O pNA iR

R;V 77 L v AGTED pNA iR

60; 6045

0; FUBRIIAIE (047)

w st B

B 3 A1 E OS5l + AZHE(F 7 (standard deviation;
SD) TR L 720 MO HEIIE T 2 — X — L H L EHE
(Tukey's test) % 72134 4 v b L EILEHE (Dunnett test)
7z, MR R el S R AR L Lz,
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1) B AL F1 206 T B

EEIE s BHERE 0.01 ~ LI1mg/mLIZBWVTY V' F — 4
@ dimer, trimer O K % EEARAF O HIH] L 72 (Table 1,
Fig.1). 0.1 mg/mL ®»EE & AG O & 12848 1 s i =2 1%
1) F —Ldimer #°37.1+3.4 % (EE). 24.9 £ 8.8 % (AG) .
1)2)'F— Atrimer %8 78.3+8.1% (EE). 61.7+14.1% (AG)
T, EEEAGOIEMICERN D SNLH o 72,

2) ML ARG YD e

EE 3R 11.4 ~ 56.8 mg/mLICB W T ) F — 4
dimer % 43 L 7= (Table 2, Figure 2) . 56.8mg/mLIZB1} %
EEDHEFAZMEYINEE (41.2+£9.9 %) 1& 5mmol/L »PTB
(LI 39.6 £4.6 %) L DVEHIZERDFROON L h o720

3) BEAL BSOS P H

EEIZHSA-7)V 2 — 2L USE 7 IVIZ BT, F-AGEs,
AL e A (3DG, GO, MGO) @ AR % #iil L 7
(Table 3) o EE®DF-AGEs 3 & OBV SIS vy 44 A= B 31001
fEZ BT HICs0 i 12 0.076 ~0.157mg/mL T & - 72,
AG DIC501E130.064~0.172mg/mL TH Y . FME%E 7R
L7,

4) AGEs 2690 Wi/

EE ODAGE s 2848 ¥ b =213 508HEE B2 0.06 ~ 5.68 mg/mL
2BV TR L 72 (Fig. 3) o 5.68 mg/mLIZHB
17 5EE ® AGEs 445 Uk 2 (14.2 £0.02 %) (X 5 mmol/mL
PTB (UJ%40.5+02%) ®0.41%5TH 72 (p<0.01),

5) OPH i Vi 5 i/ H

EE (Z50EHEE 0.9~ 181.6 ug/mL 12 B \» T OPH % 4 1
sVEH YRR & 7z (Fig.4) o OPH2S IR b G L S 7z
EE#%1390.8 pg/mL (173.1 £0.6 %) TdH - 72,

Table 1. Inhibitory effect of edible purple Chrysanthemum flower extract on

cross-linking formation in the lysozyme-glucose reaction model.

Conc. Inhibition ratio (%)
Sample /mL
(mg/mL) Dimer Trimer
0.01 -0.9 + 8.8 ** 304 = 16.7 *
EE 0.1 37.1 =+ 3.4 78.3 + 8.1
1.1 93.0 £ 6.6 ** 954 = 74*%
AG 0.1 249 + 8.8 61.7 = 14.1

5 mg/mL lysozyme were incubated at 60°C for 40 hours. SDS-PAGE was conducted using 2-40 % acrylamide gels.
Data are expressed as mean + standard deviation, n = 3; Dimer, 25.8kDa; Trimer, 40.5kDa; *p < 0.05, **p < 0.01
vs AG by Dunnett test; EE, edible purple Chrysanthemum flower extract; AG, aminoguanidine; Conc., concentration.

(4)
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Ref EE AG
MW (G o G O G O

——
35kDa = M- <= Trimer
Di
25kDa = M - - - <= Dimer
—
<= Monomer
11kDa =

Fig. 1. Inhibitory effect of edible purple Chrysanthemum flower extract on cross-
linking formation in the lysozyme-glucose reaction model.
5 mg/mL lysozyme were incubated at 60°C for 40 hours. SDS-PAGE was conducted using
2-40 % acrylamide gels. MW, molecular weight markers; Ref, incubation without EE (with
50% ethanol); EE, incubation with 0.1 mg/mL edible purple Chrysanthemum flower extract;
AG, incubation with 0.1 mg/mL aminoguanidine; (G), incubation with 0.5 mol/L glucose; (-),
incubation without glucose.

EE (mg/mL)

MW  Ref 11.4 37.8 56.8 PTB

-

35kDa =
<= Dimer

25kDa = S

-

-—

11kDa =

Fig.2. Cleavage effect of edible purple Chrysanthemum flower extract on lysozyme
dimer in the glycated lysozyme.
1 mg/mL glycated lysozyme were incubated at 37°C for 16 hours. SDS-PAGE was conducted
using 2-40 % acrylamide gels. MW, molecular weight markers; Ref, incubation without EE (with
50 % ethaol); EE, incubation with edible purple Chrysanthemum flower extract; PTB, incubation
with 5 mmol/L N-phenacylthiazolium bromide.

(5)
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Table 2. Cleavage effect of edible purple Chrysanthemum flower extract on lysozyme
dimer in the glycated lysozyme.

Sample Conc. (mg/mL) Cleavage ratio (%)
11.4 2.9 = 1.6 **
EE 37.8 10.2 = 4.7 **
56.8 412 + 9.9
PTB 5.0 39.6 + 4.6

1 mg/mL glycated lysozyme were incubated at 37°C for 16 hours. SDS-PAGE was conducted using 2-40 % acrylamide
gels. Data are expressed as mean + standard deviation, n = 3; lysozyme dimer, 25.8kDa; ** p <0.01 vs PTB by Dunnett
test; EE, edible purple Chrysanthemum flower extract; PTB, N-phenacylthiazolium bromide; Conc., concentration.

Table 3. Inhibitory effect of edible purple Chrysanthemum flower extract on fluorescent AGE in the HSA-glucose
glycation model.

) Inhibition ratio (%) ICs0(EE) ICs0(AG)
Glycation products
0.01 (mg/mL) 0.1 (mg/mL) 1.1 (mg/mL) (mg/mL) (mg/mL)
Fluorescent AGEs 8.9 + 0.7 ** 65.3 + 0.2 ** 99.9 + 0.3 ** 0.076 0.064
3DG 4.0 £ 0.7 ** 41.8 £ 0.6 ** 86.8 + 1.0 ** 0.157 0.153
GO -10.1 + 1.2 ** 88.0 = 0.1 ** 94.8 £ 0.1 ** 0.081 0.073
MGO 2.8 + 0.5 ** 67.8 + 1.2 ** 85.7 £ 0.9 ** 0.101 0.172

Data are expressed as mean + standard deviation, n = 3; **p < 0.01 vs same glycation products by Tukey's test; ICso, half inhibitory concentration (mg/mL)
on the HSA-glucose glycation model; EE, edible purple Chrysanthemum flower extract; AG, aminoguanidine; HSA, human serum albumin; AGE, advanced
glycation end product; ICso, half-maximal inhibitory concentration.

Hok
50 7 200 - ki x|
S I |
sk

< 497 <

& < 150 |

el z

T 30 =

= ©

> T 100

o] [0

3 20 A 2
o sk <
o € s0-

10 ~
sk
ol m o
0.06 0.57 5.68 PTB 0.9 9.1 90.8 181.6 Ref
5 I/L
EE (mg/mL) (5mmol/L) EE (ug/mL)
Fig. 3. Cleavage effect of edible purple Fig. 4. OPH activation effect of edible purple

Chrysanthemum flower extract on a-diketone Chrysanthemum flower extract.

bond in the PPD reaction model. Data are expressed as mean + standard deviation, n = 3;
Data are expressed as mean + standard deviation, n = 3; **p *p <0.05, **p <0.01 by Tukey's test; EE, edible purple
< 0.01 by Tukey's test; PPD, 1-phenyl-1,2-propanedione; Chrysanthemum flower extract; Ref, water; OPH, oxidized
EE, edible purple Chrysanthemum flower extract; PTB, protein hydrolase.

N-phenacylthiazolium bromide.
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R

1) BEAL B FV AR G e T & B A PO P 4

AN THS 5 AGEs I3 S 1S 0 . d06PE & IEE0
Td B\ ITGUENE & GG EIC 3 E 5. LA L AGEs
D IEE & GG O A I I LRI RS2 32, F-AGEs
WZix 7 v 7€) 3 Y v (argpyrimidine) . N &%) U
(Vesperlysine) Ny b Y v (pentosidine) 7 ESH B o

ZatE 1 AGEs IZ1Z R b Y v, 21 21 ~ (crossline) .
7V azX s (glucosepane) 7% EA3H 5. £723DG. GO,
MGO % & DY A IVAEZ VR T IV T e NI AL EOG o A
ELTEHEHOAGEs D ERAEER T & % %0 BEIZ3DG
FEAOGEBICES T2 2 Ll shTwaY, &
HOBEEEHRIZIZ3DGA) V' F —4, AR TV T I
(ovalbumin). 1% 7V 7' 3 ~ (bovine serum albumin;
BSA) D7 VF=v VY VERERN LT Y —
(cross-linker) & L CIEH$ 5%,

) T = A=) 3 — AL RS RIS B W TEH
DYEIER 2 W5 & & H 12, HSA-7)V I — AL
J&E TIVRICBWTF-AGEs, 3DG. GO, MGO DA K,
EHHIL 720 SO DIERIZAGE M TH o720 AGIE
FEALROBHEED Y H VR VRIS L. &EORELE
BE§ 5%, EEIZAGE MARIZER$ 5 2 & T, i
£ % F-AGEs & 22451 AGEs O 2 i & Jiil] L 72 Wl fe kA3
%o HERMRHAEICIZIVT I ¥ (luteolin) TNV T 4 =V~
s au’ vEk (chlorogenic acid) %2 ¥ 3% N 520, Zh
5 OWEIIHUELIER 2 E BB oW F %2 F$ 5
729, EE QLA ZUETE R EIHI~ D B 5- 2308 S 7z,

2) ARG EH & AGEs 346 I 15

WAL 2EAEBICEI VTR, oV b
(a-diketone). lysine-dihydropyridinium-lysinelZ & %% @
HHW, PTBIZaY 7 M AL UIN+ 21EMZ2H L.
AR & o THLIC L 2 BAOLEMEZ I 5" EE
(X AGEs ZEAG Y)W E ) & B0 & 11 2846 03 FF S o0 Tl 7 3.
R AR R IZ R B 7o AGEs 2248 U Wi/ F 13
OB ICETND LT VY =~ (ellagitannin)
BLUOY 7=V Y (eyanidin), TV 74 =Y BLUE
OEMEFICRO LN, ZOFEHIZe FRF Ry EY
(hydroxybenzene) & o B 5 A3 4 52 S LT 570,

TNVIA=Y VI EHERAEORGR G WEO—H T
). EEOHEALE A ZAGUIMERIZ G- L 22T Re ks &
b0 —Ji. PTBIZ~¥7ADRE I 7 — % ~ (mouse tail
tendon collagen) O LA FIZUE TR ICBES- L oz b
DL B 2%, PPDEETIVWHE L L7z AGEs MG )
WiEH & EEAZETWERIZLT LD~ L 2w, 207
 EE O HEAL & 42448 53 1% AE U in vivo T OREEDS 3L
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