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PHE I N TW5,

7o IC £ % AGEs 3B VI E 2 5 2 B 121 N-
7 xF IV F T V)7 A7 10 IF (N-phenacylthiazolium
bromide; PTB) 2541 5 CTw 5, PTBIIHE{LZ& 1 D232
BHEO—BTHiay 7 by 2+ 2" PTBLIFAM
OEM %A $ 5 RKBEWZIEY 29 (Punica granatum) ™,
k¥ ¥ (Trapa bicornis)'. 7 =. %)V (Trigonella foenum-
graecum). 7 x. X7 ) —27 (Foeniculum vulgare) . />4 & A
71 A (Hibiscus sabdariffa)™® %o & O3 d 5, h
5 O AGEs ZA &Y Wi/ FH 3541 12 AGEs o 3 fig kil 1 2 BE 55
B RN D B0 F 72 EMER4E (edible Chrysanthemum
morifolium) I IZ AGEs B VIWTER & & 12, #E1L
BEEGUETRANHIER . B LR ZUEIRTER 2580 5 1
T, HELA ML AMGIER 263 20912137 7K
J A4 ¥ (flavonoid)™ . ¥ » = »#i (tannin)'® % & 234 &
Nb, INODOBTIIBRILIEHNEZHT %,

AGEs DRI F 2 ERN OREAL UL I HE LR T d
B 207 ERE D R 7 5 AGEs O A U 13 %
WAL A HHBHEHEEZ SN TWRY, AFEHORE
IN=T L F A invitro EIZBWT S EE 2 AGEs D
AERIHIER 2 AT 2, SOICRAN—-TZF ZOE
ABRCIXMA . B2 RS P O AGEs EHRNHI 222, 2% & LR
EOLENRO SN TS, AGEsZEUINIEN 24§
% 3EFX (mugwort: Artemisia indica) T ¥ A B4 L7z
AF T AN R R % S A Z & SRR R ER TR
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FRALREIUTOA—I =DM ALTHERAL, &
M L% 7V 72 ¥ (human serum albumin; HSA, lyophilized
powder, = 96 %, agarose gel electrophoresis) . A7)V 1) %
4 — )V (methylglyoxal solution, 40 % in H,O; MGO), N-
7 xSV F T ) 7 A7 8 3R (N-phenacylthiazolium
bromide; PTB) I& Sigma-Aldrich Japan (H&(HFH B[X),
Rk 37—~ Typel (Collagen Type 1. -} . Pepsin
SrfENE = v E (R X) o SEEH#T 7 F ~ (keratin,
partially sulfonated, 5% in water) |3 BT LR 36 (BERTHR
LX), 73 /27 7=~ (aminoguanidine hydrochloride;
AG). 7)) 4 ¥ —) (40 % glyoxal solution; GO). 2, 3-
Y 73/F 7% L (2, 3-diaminonaphthalene; DAN). 1-
Tz =)v-1,2-7 1,3 % » (1-phenyl-1, 2-propanedione;
PPD). % HE#&E: (benzoic acid). )V F — A 3EEIE (JIE
Fi3%) (lysozyme, from Egg White) . bty 7 A ((£)-6-
Hydroxy-2,5,7, 8-tetramethylchroman-2-carboxylic acid;
trolox) (F&E 7 4 v A DG EE T3 (CRKBROFF R o
3- 74 F 7V av v (3-deoxyglucosone; 3DG) (X [A]
AL GE T (REAR IR E4s i) o CircuLex CML/N®-
(carboxymethyl) lysine) ELISA KitiXMBL (F 514 E
)e ¥ P (pentosidine-TFA salt) (£ 7 F N ff 5
At CRBRIF AT 1, 1-diphenyl-2-picrylhydrazyl (DPPH)
lZ Cayman CHEMICAL (Ann Arbor, Michigan, USA) . %
DMORIEIIFER E72IFHPLC Y L —F Db D& EL 7 4
VAR TE T 21357 54 722 (GARIFRUES ) A
HEEALCTHEL7.
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., #% (chinese blackberry tea) (Rubus suavissimus) .
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RFZ# 1 BGARER (GUEHEM) THR L. AR
ELUTHEA L 7o BURHR BE I3 4 SURHEI o Tl Y iR 2 %
100%& L7z SN ORBHIHRASAL I ZAEE 2T 1 —
(Cosmo beauty Co., Ltd: KBF AR ) 2 5328 % 521 ) 720

3) &M - 73— ARLRORE TV

BEAL B BIHIE F O MGG (X RO # B 12 &P -7V
O — ZHLRUSE TV R L7z RSO &R &
NV a—A %G 0.1 mol/L) v EREE W (pH 7.4) 2t
BHAEW A VN0 BRI TIER L7z BHAE 7V 3 — ARE
I3 HSA 8mg/mL & 7 )V 21— 20.2 mol/L, 27 —7% >1.2
mg/mL & 27V 3 —2 0.4 mol/L. 777 5 mg/mL &7 )V
I—20.2 mol/L DA & L 726

BEAL SIS )~ BRAR AR, |EE. 7V 3 — AR,
AREEROETERMLAER (A, AD TV I —AE
HORD Y ITHERAKZRINL 7230 (B). A OREHATR
DR D ITHERE AR Z NI L 723 (C). Co T
O — AWM D D ITHEEK T F/INL 7258 (D) 2 1F
B L60°CTA »Fax—bL7, 4 Fa—EIL
HSADWE40RH, 25— &7 957 Ofa10HH
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4) AGEsD#llg

G AGEs (F-AGEs) IZBEHY (2t £ ¥ F 2 —
M OPELFORE 200 pLE B O~ 4 707 L —MIZA
. AGEs HUERHEDG (T & 370 nm/ 406 & 440 nm)
RRGEL7ze RY MYV VBRI BSOS
50 uL & 6 N3EfE % {4 L C 110 °C T 18 RN 5 %
HPLCIZ XY lll%E L 720 CMLIZHEILEUS I % # H AR L
CircuLex CML / N®-(Carboxymethyl) lysine ELISA Kit#
fEH L CllE L7z,

5) B LR RO E

LS H IR 3DG. GO MGO % BE# 22 |26t
PELBUS 100 pL % IR HEE CREN R, 7TV A1) &0T
TDANZ RN L TT ~v bz, HPLC Till%E L 72,

6) BEILBOCHMHIEH DS

FEAL SO INHIE S B 1256V, AGEs B & O LK
IS RO A RBEER (%) 2 kAU & o THEIM L7z, Bl
BOSHIHIE R OB BIZAG & L7z,

HER % (%) = {1 - (A-B)/(C=D)} x 100

SO IZEA 3R DL E R 5 50 % R B E 5

(half maximal inhibitory concentration; ICso ; mg/mL) %

S L 722039 TCs (Ml 25/ S I3 & B L SO 8 17
WHWI & 2R LTV 5,

7) AGEsBU&EYIBrEH O &

AGEs 4! 15 Y] Wi 1 H (cleavage of AGE cross-link) @
H5E X BEH T3 126t v, PPD % AGEs 4246 £ 7 Vi &
L. #FHC X A2PPDO a V7 b OYIMIEZRE L 72. 3]
BHAW. PPD. V) Y EEMRER (pH 7.4) % RA L 72 FUSIK
%37°C T8 B SUG S8, HEEE % 7N L C RS IR
PPDD a4 by SFHI L o TUIMF S, HEEEL 2% H
HER R % BEHS?Y LA O HPLC 4 TllE L 720 AGEs %2
TEIWTVEH OB Mt B4 21 PTB % [ H L 720 AGEsZ4%
YWrIZPPD T O ay 7 by 25GIFSis &, 1 mol®
PPD 75 1 mol DZ BEENERT 5 &h5, LUFITR
L7z TEHL.

AGEs 44&Ir= (%) = {(A-B—R)/C} x 100
A FUSTE O AR

B &k P 0% B AR

R ; SURHAMRIE O & % TR0 L 72 BE o0 SUS R 00 22 B 1k
C;JUsIZft L 72 PPD &

8) Bifbs AT e DM

B LR 28 T BB U B 14 3439 125t )
F—b -V a— 2 LEAREE TV R Lz, BUG
Wiz F—n&7Va—Ax&T 0.1 mol/LY) > Bkl
i (pH 7.4) HIZEEHATE 2 30 L CIERL L 720 BUREIZ
D CERARATE, ) VT — AR JOV 3 — AT, WEHE
WOETERMLUIZER (A ADZ I I — AEROLD
DAZHEEIK Z N L 7289 (B)y ADREHEE O b D 12
SURHARR 2 N L 72390 (C)y CO IV 3 — AEH O
D ORI 2RI L 720 (D) 2R L. 60°C T40
BEf A4 > F 2 X—F L7

BUGHET 2@ RS E O BE 2 ATV RiE % 4-20%
SDS-PAGE 12t L 7z ¥k &) {2 D7)V 14 CBB Stain One T
et L, pkE% % Wi{EAL#E. ) VT — 240 dimer (28.6kDa) .
trimer (42.9kDa) ® /N ¥ K O R JE % Image J TN L 72,
P& F 2SN E H O B et B B I E AG 2 L
720 BLED BRI T ORI E S THEB L
720

LR B LB TR = (%)
— {1-(A=B)/(C-D)}x 100
A-D ; &G SDS-PAGE 7 Ve f§od ) ' F — 2
dimer 72 (2 trimer ® /3> R

9) BEHAL& I AAGELIWEH oW E

WEALE F 225 T 7E H (cleavage of glycated-protein
cross-link: CGPC) Ol 13 Bk & B 123 (k) v
F—2%EK L. REHZ X B U F — 2L dimer DG RE %
WIEL7ze BV F—23)VF—n LT Va—2A%E



tr 0.1 mol/L V) » EE#EE (pH7.4) % 60 °C. 40 K KIS
STt RAE A IS X0 TR 2 B LR L 720
FOSHAZAEAL ) ) F — 4 % & 0.05 mol/L Y > Bk #% i
HZBURHAR 2 RN L 72005 (S). SOREHEROR DY
W RUEHA R 2 N L 72 (R)ZAE L. 37°C T 16
BRI A v F 2N — M LTRSS E 72, DK, KINH % i
LorEEL . %% 4-20 %SDS-PAGEIZfiE L 720 kEIRD
77 )VIZ CBB Stain One (7754 7 A7) CHE L, A¥ v
F— GT-X830 (EPSON 1) CHGIL LR, VST — A
DHEAR (M), =& (D) ®/¥ F O % Image J T
%ﬁttoawcmf/r47:/bn—w% 12 PTB
ER L7z B LE 2RI RIE DT OISR O WTH
Hi L 72

P& AEINTER (%)

= [1-{(Ds/Mg)/ (Dg/Mg) } 1x 100
AEHRINEE D) V' F — L DN FiREE
AENAR O A Z AN L 72D ) V' F— LD
INT REEEE
M; V) F = A DB &GN F
D; ) VF—2DEENSF

S
R

10) HUAL/EH O E

PURRALAE LB 367 2 512, trolox THEK L 72 [
JREMOME & % Vv CEEHERICH Y32 DPPH 7 ¥ 71 v
HZAEMHE % HE L7zo DPPHT ¥ 7 Vil GO HIE L3
BHmH . MES #% i (pH6.0). DPPH . 50 % L %

~wm@ﬁ%v47U7v~b®ﬁlw CIRINREA L

BT 20 MRS 520 nm DU %0158 L 72,

%@%\ﬁﬂmmﬂﬁmik%tﬁkw VG ER4)
& %KoH72, DPPHT ¥ Vil Zibthiid, 308 & My
WS &7 Trolox (¥4 3 YEOKEWRT - 7¥H)
O OB B 45 5 N2 O — K IBFEMROE X %
AEHEE O G EAROME X TH L, 3UEHALHE @ Trolox
5 (trolox equivalent: TE) & L CHM L7,

Hoat B4

M E Al 1 E + B £ (standard deviation: SD)
TR L7ze MEMOREIZIET 2 — % — D% E I E
(Tukey's test) F7z1F t Mg & 720 MMM R 13 fE
KiixAREE L7

/\—\‘—‘

P52z 5%

oo

HE - 7V 32— 2R LU E T VT BT 5 H306E
AGE s A 3 EH

PEC & RF @ F-AGEs E B # ] 31X HSA. 297 — 7
YT IF v EETFIVERE LZ3EEETCORKIGET
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2BVl & & b IZEEIC R 72 (Fig. 1), PEC
D F-AGEs & B fIEH O I1Cso 1d T 5 — 7 ¥ W3 fx L fil
(0.175%) T, %\ THSA (0.290%). 77 F ~ (2.92%)
DN EETdH > 72 (Table 1) FF£IZ RF @ ICs 1Z HSA
A b (0.826%) T IRWTaAT—47 > (1.557%) . 75
T (20% EHR) DNEIZEfETH > 72c PECHOF-AGEs
HEIIHIVER 0 1Cs0 (& RE 2K L CHSAT 0.4, 25—
TR r 7Ty TO0AGRmMOMETH - 720 PEC
DICsoMHIZRFEIRTWTNOETIVEITIZE VT H K
fETH o7,

roF-TN A= AR LIBETIVIZEBIT S
X595 AGEs 3 X OB SO A A AR e i) 7
PECXRF®O X ¥V ¥, CML, 3DG. GO, MGO
AENHITE R OMGEIZ & r T F - 7V T — ARELRS T
TV &AM L7z (Table 2)  PEC ®1Cs0 13 CML & GO 2°
& ARAE (2B 121 %K) T, MGO (1.9%). 3DG(4.7%) .
Pentosidine (9.6 %) ONFEIZEETH > 720 FERIZRFDICs,
I CML 2% b A (0.9 %) T, GO(1.2%). MGO (4.1 %).
RNV (8.8%) DNEIZEETH > 770 ICs fililZ PEC
A MGO. RF#*3DG CTHRIHIZE S /hE (., B Ta %
o720 AGDICsHIZGO (0.1%) % B\ THER A3/ E <
HHTE Loz,

AGEs 34 &Y) WreH

PEC £ REFDOAGEs G I =R 1L AR DIREE & & B I2
L 7% o720 BUEHEEE 1.5 % O AGEs 2446 117 %813 PEC
(16.3+0.4%) 7"RF 21+02%) X )b 7.8 SMETH -
72 (p<0.05) (Fig.2),

BEAL R A 46T il

PEC. RFB X FAG D) V' F — 4 384K (trimer) . 2 &
& (dimer) £ RIPHIFIZARORE L LD ICEMELE 2o
72 (Table 3) o HEALEE E 406 A AN HIEH O ICso fE1Z 2 =
L3kl BIZAG IR D IKME T, KWW TPEC, RFOD
NEIZEMETH > 720 AEHERE 0.3% @ 2 BARTERINHIER X
PEC (54.9 + 3.5%) »°RF (19.7 + 4.3%) £V 2.8 &=k
THh-o72 (p<0.05),

L& FI AU O e

PEALE T ZE U S Z R O BE & & b IZwifiE & 7
720 L2 L RE OBELEFIZEE UM 3 5URHR £ 0.2 ~ 2%
2BV TEENFD B N0 o 7z (Fig3,4). 0.5%PEC
OREALE 4G YT %13 30.9 + 7.8% T 0.5%RF (18.6 +
35%) £ H1T7EREMETH -7z (p<0.05),

PURRALIEH

DPPH 7 ¥ 7 Vit 13 PEC (26.0 + 3.8 mmol-TE/L) #*
RF (2.0 £ 0.3mmol-TE/L) £V 1 13.0f5%ETH - 72 (p
<0.05) (Table 4) .
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Fig. 1. Inhibitory activity of F-AGE formation.

A, HSA-glucose model; B, collagen-glucose model; C, keratin-glucose model. Results are expressed as mean + standard deviation, n =3, * p <0.05
vs different concentration samples by Tukey’s test; PEC, plant extract complex; RF, Artemisia indica Willd. var. maximowiczii leaf extract, AG,
aminoguanidine; F-AGE, fluorescent advanced glycation end product; HSA, human serum albumin.

Table 1. Half maximal inhibitory concentration (ICsg) on the protein-glucose glycation model.

Model protein PEC" (%) RE? (%) AG? (%)
HSA 0.290 0.826 0.006
collagen 0.175 1.557 0.049
keratin 2.92 2.0< 0.007

1) plant extract complex, 2) Artemisia indica Willd. var. maximowiczii leaf extract, 3) aminoguanidine; positive control of
glycation inhibitor. HSA, human serum albumin.

Table2. Half maximal inhibitory concentration (ICsg) on the keratin-glucose glycation model.

AGE compound PEC" (%) RF? (%) AG? (%)
pentosidine 9.6 8.8 NC®
CML?Y 1.0 > 0.9 NC
3DG?Y 4.7 NC NC
GO® 1.0 > 1.2 0.1
MGO” 1.9 4.1 NC

1) plant extract complex, 2) Artemisia indica Willd. var. maximowiczii leaf extract, 3) aminoguanidine; positive control of
glycation inhibitor, 4) N - carboxymethyl lysine, 5) 3-deoxyglucosone, 6) glyoxal, 7) methylglyoxal, 8) can't calculation.

(5)



Glycative Stress Research

70 -
* *
60
2 50
o
© 40 -
(0]
S 30
>
3
5 20 1
0 = . | .
015 05 5.0 1.5 50 135 450 0.14
PEC RF

concentration (%)

Fig. 2. AGE cross-link cleavage activity.

PTB

Results are expressed as mean + standard deviation, n = 3; * p < 0.05 vs different concentration samples by
Tukey’s test; PEC, plant extract complex; AGE, advanced glycation end product; RF, Artemisia indica Willd.
var. maximowiczii leat extract, PTB, N-phenacylthiazolium bromide.

Table 3. Inhibitory effect of PEC, RF and aminoguanidine on cross-linking formation in the lysozyme-glucose reaction model.

conc.

sample (%)

0.1
PEC" 0.3
1.0
0.1
RF? 0.3
1.0
0.01
AG? 0.03
0.1

inhibition ratio (%)

433 £
549 £
68.7
-1.6 =
19.7 =
41.2
257 £
424 £
589 %

4.1
3.5
2.0
3.7
4.3
3.7
6.8
3.8
8.3

dimer
ICs0 (%)
* 0.19
* 1.6
* 0.053

trimer

inhibition ratio (%) 1Cs0 (%)

88.9
89.2
86.3
19.5
66.8
84.6
79.5
92.9
98.6

0.8
3.3
1.1
2.8
3.1
4.0
3.8
1.4
1.2

0.1 >

* 0.24
]*

= 0.01 >

Results are expressed as mean + standard deviation, n = 3; * p < 0.05 vs different concentration samples by Tukey’s test; ICso, half maximal inhibitory
concentration. 1) plant extract complex, 2) Artemisia indica Willd. var. maximowiczii leaf extract, 3) aminoguanidine; positive control of glycation inhibitor.

1C50, half maximal inhibitory concentration.

(6)
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Fig. 3. Cleavage of glycated-protein cross-link activity.

Results are expressed as mean + standard deviation, n = 3; *p < 0.05 vs different concentration samples by
Tukey’s test; PEC, plant extract complex; RF, Artemisia indica Willd. var. maximowiczii leaf extract, PTB,
N-phenacylthiazolium bromide.

PEC RF
MW 0 05 15 5(%) MW 0 05 15 5(%)

25 kDa e lysozyme dimer

19K -

lysozyme monomer

Fig.4. CGPC of PEC and RF on lysozyme dimer in the glycated lysozyme.

Sample and 0.5 mg/mL glycated lysozyme were incubated at 37°C for 16 hours; SDS-PAGE was conducted using 2-40 % acrylamide gels.
Stained with CBB stain one; CGPC, cleavage of glycated-protein cross-linking; MW, molecular weight markers; BG, butylene glycol; PEC,
plant extract complex; RF, Artemisia indica Willd. var. maximowiczii leaf extract; 0 %, incubation without sample (with 2.5% BG).

Table 4. Antioxidative activity of PEC and RF.

DPPH radical scavenging activity

sample (mmol-TE/L)
PECY 26.0 = 3.8 :}*
RF? 20 £ 0.3

Results are expressed as mean =+ standard deviation, n = 3; * p < 0.05 by t test; ICs(, half maximal inhibitory
concentration. 1) plant extract complex, 2) Artemisia indica Willd. var. maximowiczii leaf extract. DPPH,
1,1-diphenyl-2-picrylhydrazyl.

(7)
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BEALSOSPPHIVER & B A 36 I ke

PEC. RF. AGIZ\IHAL RO HIER 23580 & L7z,
PEC X Wil f92, #I28, Fx / ¥, ¥U#HE o—-2<
) —EOMYINEEE (2> TV s R) Thb, Wil
DEBLOREDTOR .7 /) — VI IZAF G 7 V73
¥ (BSA) -7V 7 b — AL GE 7TV IZ B TAGEs £
BIEIE 263 5%, FWHoOREIZIEIaT ) 1 F,
Mazzua—), 79K 4 R, ¥ =0 EREGENR
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