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(ES] BB IAERY (Advanced Glycation End Products (AGE)) (ZHERIE/21) T <. M(LAYA
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Products ; LU AGE) 1% ¥ERRO BB 5 &FHE
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2 A4 Z—F Maillard) 23, ZVa—2A 7 3 /8
EINEAT 5 & BHEEIEDER T 2 &) i) &
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W3 Z EHES I E L, F OHE IXERIROIEFRTE
By U CEERRE 2R L Cwb2Y, BTHHRIGAE
D& &l « ik - M5 G & O RIINIG
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774 3 5 AGE 4 ¥ & L T Pentosidine®™ 7,
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FUADBEGESKEBICRVZBTONE L5185 T
X720, 26 DFEE D LI AGE STFREOFICIX
Z OHGEIR I BILAISRG 2 ERT 20 D08H 5
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Maillard Reaction Pathway for Formation of Pentosidine
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Fig. 1 Maillard reaction pathway for formation of pentosidine
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FTIHINAT =y —iF~ra7yr—y  fifh
BR. IFERER, V) BRI RO . REEEAGEE
SHRERIGZEEIE W3, s OMifafEL.
JEPKE L EOREENM CHEEBER TH 2 7
V—Z O NVERER - L. BB{EA b v 2 D3ERE
DEEMICEEL TWw3 Z EMEEHES» & ko
728, e T, TUNMF —RBICBWTH AGEE
S NDAREENTEAEZ 6hd, L LEHs,
T VLF—MRE Y AGE R & OBSEMEIC DLW T
A LB, Brio/hNRIcB T AGE JIEFIZ R, &K
WHFETIE T Vv ¥ —E BB IR O [ Pentosidine %
E L. EE/NAOREME L R Uz, EEEOS
WHARRE S & U CRIMBRDIE Y > 7 BicEH L %
@ Pentosidine sEDBEE b ATz, —H. BEEA b L A
RS 281 & LT 1986 4EiC Floyd & HMEE L 7>
8-Hydroxydeoxyguanosine (8-OHdG) @ I & »5 &
%W, H3a VAT a—)VIMGEDBE TIZMIEA - v A
BREREL, ZORRSY X7 E 0D AGE{L®
Pentosidine DIEEHITHEL TE Y . Z DK EIZRE
8-OHdG HfIEfE & IEOFHEBRD B 2 Z £ B &
NTHB0, & ZTAMIFETIIRILA b v A DIERE
ELT. 7 v —EEEROIMEE 8-OHIG ##lE L
Pentosidine JERX DEHEIZ D WTEZE 2NN Z 72,

WHEMEE L UHE
1. X%
ERE 8 5 R 13 I A FTHBARES &
U EERRE R 2 ZZ L2 005 10D 7T
WX —REDEEDS BT b —BIRE L E B

474 (47L£365%). 7 P E—HEE L BE 24
(23221 m%). 7 b E—BISE TS (HEARRE X
RK) BETH QOLL6RK) » o (FEHCTESHHAL
TARZERICERL 72, HBSHEFEE LT v
FERO e WEE/INE 6 % (92148 5%) » 5 Rk
WCERIM U 72, W @B R 2788 2 BIRIE, IgE O FHR
CAP-RAST D52 2% %7 b ©—BIKE L
B, BOBWERIET M E—HGETE (EES
BIXR) L LT, FTz, ARIMERELSY 087 Bk E L
T NEFERE Y —2Z2 LI 015 15D
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FHLRIMECEREREELE L Tk olz, T2 b
0=, RONREEFHOFSHEERICE B2 1T E
»olz,

2. SEE&RMARY

F& % 4 #t F Hydrochloric Acid (HCI),
Heptafluorobutyric Acid (HFBA), {52547 25% 7
YE=77K, D (+)-Glucose, D (—)-Ribose, L (+)-
L (+)-Arginine (3" TFIYEH3E ¢), Bio-
GelP-2 (Bio-Rad Laboratories), OASIS™ MCX
Extraction Cartridge (Waters Corporation), Ultrafree-
MCI10000NMWL Filter Unit (Millipore Corporation),
=R 8-OHAG Check (HAEILHIITIEAT,

3. EEBAE

3-1. Pentosidine O FHHL

Pentosidine D&k 1%, Yoshihara 58 ¢ 51k —E
WELTHW, bbb, 21 5Smmol D

Lysine,
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Ribose, Lysine, Arginine #8571, K CRIFNAIR & L.
80°C, 72 h IR L 720 ¥BANER. 10% ERER Z¥EHE S 95
FuAsEra< 727 4 — (Bio-Gel P-2,50 mm (i.
d.)X 100 cm, 30 drop/min, 800 drop/tube) %1157,
55 NI B4 ENIC DWW THDE (Bx: 335nm, Em: 385
nm) %I L. Pentosidine % o431 % AR U BHE
%, HPLC 12 THMHL, FER L 720 43H HPLC DFAfF%
TEZ T, HEEERSELL 72 Pentosidine 13 Mass A7
N VIZTHFE%, NMR TREE ZER L 72,

[HPLC = X % Pentosidine D43 HZ&1F)

Pump HITACHI L-6200 Intelligent Pump
Detector ADVANTEC UV-7500 (335 nm)
Integrator HITACHI D-2500

Columm oven  Shimazu CTO-2A (40°C)

Columm SHISEIDO CAPCELL PAK CI8 UGS80
10 mm (i.d.) X250 mm
Flow rate 4.5 ml/min

Mobile Phase ~ 20% Acetonitrile with 2 ml/l HFBA

3-2. AR OSFRIMERAE S >/ 7 B O FHHL
M % 7 = BRI L . E 5 1,400 rpm, 10 min
GO . _BEEOIMEE 2 HHL L 72, Buffy coat %
DB & ilE L 7o RIMER % Ca?t, Mg?* & D Dul-
becco Phosphate buffered saline (DPBS (—)) Tyt
L. 498 GRIEKREEDOH 4045 O 5mM  Phos-
phate Buffer (pH 8.0) T¥IMS . 12,000 rpm, 20 min
TR BT, ANET R E VR EDRESY > 87
BLS DRSS & HaveidbrE UL RIMEKE S > o878
VAW (Ghost) & L7z, 507z Ghost ¥ X7 'H
X Lowry 9 THIE L7z,

3-3. ZE}F D Pentosidine DER

M4 1 ml ZPEERE 1 ml Zh02. 110°C T 18 h ik
SR L7zo Ghost 1Z% D | ml Z2EfERZEEL . 6N HCI
400 xl Zh0z. BT 110°C T 18 h JIASHEL 7o H
KSR RO —F ) —T KL —F — CRTEEZFE &
Wt 7K I ml CFRERS . B — ) v
OASIS™ MCX IZ#EA L7z, 0.1 NHCl I ml TH—
Vv Y P URME R R TR, TR T E=TK
¥S¥E 3 ml T Pentosidine #¥AH S ¥, oo —75 1 —
IRV —F —TREGZRE L. 20%
HFBA 2 02ml/1 &6 ¥ 2 ¥ Il ml i FE# L
HPLC Ok E L7z,

Acetonitrile IZ

P 2 4 AN T Lov X — R E &GS A D TR O B

[Pentosidine E &2 1 5 HPLC D)

Pump HITACHI L-6200 Intelligent Pump

Detector HITACHI F-1050 (Ex: 335 nm, Em: 385
nm)

Integrator HITACHID-2500

Columm oven  HITACHI L-5200 (40°C)

Columm Wakosil-IT 5CI8AR, 4.6 mm (i.d.)X
250 mm

Flow rate 1.0 ml/min

Mobile Phase 20% Acetonitrile with 2 ml/l HFBA

3-4. O 8-OHAG DHIE

Mg SR 40 4T3 10,000 D FE/NERIE T H %
Ultrafree-MC10000NMWL Filter Unit CTHR/ME R,
ZOWH ZFAELE LTHIEF v b (8-OHdG  Check
(BERE)) W THIE L 72,

3-5. MRRHERIART

Mg Pentosidine |XIEE (nM) T, ZRIMERRE S
> X 7B O Pentosidine [ZHALY > 87 BHT-D O
SER TR LUz, FHEEMOBEN Pearson DO
BEfREIC & DRt RO 5% Kl AR L HIE
Lies

& ES

1. [M#F Pentosidine ;2 X /NE7 L IILF—&KE

IR BWT, BAEA bV RI2 L D AGE FEEDSTT
T2 EILEHESHICT B0, INRT V¥ —
R BB e I BRI IM AR Pentosidine ZHIE L7z, T D
fER %A Fig 2. A IR /NET VL —BEEZ[VEXL
& (Brochial Asthma, BA) 3. 7 b E—1EEER
(Atopic Dermatitis, AD) 3, JE7 b ©—BUSUE i
& (Non-atopic Brochial Asthma) B2 L . F7z.
[ETHERERIZOEERICL > TS5 IHEL
g Utz AEIZEAT VIV F —EEORE e E
ERESECHE 5 7o 2 TONRT VX —FEBEED
[M#% Pentosidine B |3 EH & & LR L TRWEZ R L
720 ZFOHT b EE L0 EBE DIMEE Pentosidine &
R EWEZR L, MEEEERNC ST 5 L EiE
EEME < 73 B IZHE > TIMAE Pentosidine B 13 5 W E %
R U720 BRIC Stage 3 TR LR L . BEICEW
fExRLTz,

2. FRINERFE % >/%2 Pentosidine JEE & [E X

B
% Pentosidine EASGE s SEFE TLAL Tw
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52 s CORBITIREE L. H721Z 22 40 & 7101
L. ZRIMERE S > <7 B D Pentosidine & & HI5E L7z,
Z D% Fig 2. BIZR T, K8 i B HEE OFRIMEK
B > 2% 27 & Pentosidine &1L, IMXFEDBE & [FIBEIC
BEIEEED R B B ItV E AR R LT,

3. IM%E 8-OHdG * TEXME

AL A b v A OFEEE % 4% 8-OHAG DHlE
WWEDFHmL ., BER bV R MR BEOEERE., (Ml
#% Pentosidine & & ORI O W TR LTz, %
FHCIAIMAE 8-OHAG 13 & iz o T 08, B
BB TIEMmAE 8-OHdG 23R & ., BEREEE It L

HOE OB OKR ¥ MR

1)

FolLk H1

TIM#E S-OHAG b m\ B %/~ L7z (Fig. 3. A), %
7z, I#E 8-OHAG &[4 Pentosidine & D BEE4: % #
A Llze 25, IEOBFEZHEBERR (=040, n=2l,
p<0.05) 238D 517z (Fig. 3. B),
4. [EXHBICHITHFHIR Mg b2
ViR
LUE S BERE OIS IgE. IFEEERE & Mg~ k
VARE L OBEIC DO WTHRET LTz, BICIZRE 2
WS, M IgE IR b ¥ U L O3 G
EHBEERD SN o Tz, 7o, BRI L IAE
N2 bV Y U REOBEME I D WL O R R EBE

Pentosidine Levels of Allergic Diseases in Children

Plasma Erythrocyte Membrane
Protein
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Fig.2  Left side, Figure 2A : Plasma pentosidine levels of allergic disease in children
Right side, Figure 2 B: Erythrocyte membrane protein pentosidine levels in allergic disease in children

Plasma Level of 8-OHdG in Bronchial Asthma
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Fig.3  Left side, Figure 3 A : Plasma level of 8-OHdG in bronchial asthma
Right side, Figure 3 B: Correlation between plasma level of 8-OHdG and plasma pentosidine level
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Correlation Between Eos and Plasma Pentosidine Level
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Fig.4 Left side, Figure 4 A : Correlation between eosinophils and plasma pentosidine levels in bronchial asthma (Stage 1)

Middle, Figure 4 B: Bronchial asthma (Stage 2)
Right side, Figure 4 C: Bronchial asthma (Stage 3)

FERN 53 TRES LTz Z OFEHR. Fig 4. A, B, C lZ7R
T Lz stage | L2 DWW CIEHHBEM 2780 7
Motz 3, Stage 3 DEESEBE ICERER p<0.1 TEH
205, BRESHEEEEZED T,
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1. [M3#F Pentosidine 2R & /MNET LIILF—&RE

JINIZ 38 T i Pentosidine 7 & @O AGE O HIE I
FEAETON TV, TIOFEZZITIZ VW E
Bohz/NEENRELIEZS, BllfEEEL T
DT L IVF —EE BT B T Pentosidine AL A3 T
LTWa eSS N ER 5T, REMHEE. Bl Z21F
SRR Y v~ F 7% E Tk AGEERIZ TS 520
2. NE7 VL EF —ERIZBWT AGE JBRICES T 2
WEIZ N E TIEBIE AR,

TUNMFIREICR S &, [ BB IE
Pentosidine B D TTHE L T W A AR > lze £
77 W B OBEFER )G U CIMEE Pentosidine ¥ A |
HLTwa I en»o, EEROEIF{LD 5 WITEME LI
& V) Pentosidine JEEHMEINL 72 &35 2 &7z, UT4F,
[EXMEPN[EOREEERELTES 256N 5
ko, SEIHECEY a7 =Y iF
HRER, EARER 7 £ O SEMIFE © FEA S N B IETERRSR
fEIL. MRS, SGEBREIEDIEAR, SGERAE D
MbZEF| &I L, EAEOERO—D EEZ 61T
W3-8 JERBRIE, TV d—EE, K ieRE
SR ORI EERR R PR A bV AR E {H
543z ERFOmEm»POSZFFT2b0 b b,

=

7=

15 1 Oxidative stress maker T& % 8-OHAG D HIE
FEEDY, MHE Pentosidine IR L T b Z &
Sbfls s,

FAC7VAF—ERTHLT P E—MEERICD
WTIE, BERIR b L R & ORSEDIERE 13 D 5 5329,
Pentsidine K ICOWTIRKIEF 2> bu— v EDEE
=% Jixinoiz,
RAEOHEEIRIC I, MEIHEEE L7474 Y
YEPT VAT —HIBAV SN T Wiz, i T4 7 4
) > BIFNC I PRREA & U C ORI D 2 &3
MRS TB DD Fie HL7r v LF—FIOFTH
EHBRFEOERZINH T2 b DO H 5 2 L oiwiE X
NTWBY, §E- T, HRAERDSIRE Ui/ E
BE D Pentosidine oL % 2 3HIHI L T izDh b
HINIE D,

2 [UEXRBICH T 2 BBk & M

Pentosidine ;2E

SUE X 2 B OEFERER X 7 b E—MEER O
BEDIARIKIC LA, XD % < OEURRRE - EA T
3 EEI N TS, D7 b —MEEICHm L
i JEZ 38 V> T Pentosidine FEE 23 TTHE L 72 ATREME D —
DEFEZHND,

S SN R R D SR ERE & ML Pentosidine Y=
J £ ORET T3 Stage 3 D EEMS LD A2
FHBEM: (p<0.1) ZFB&®Tz, Stage3 DL S i@ kL
TV BFEFICIE . RAMIMFPOIFEREREILIE & A £ DB
T ERMBAH S NIZH, Stage 1, 2 TIRAFBEREIIE S D
xMWHE SNz, 2D s, Pentosidine 2K I 13HE

p=RA
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OB LS L T»a Z R E i, e,
TFREkOYVE 3 2 MR Z M 2 B 3 5 & . TEoYEE
L T 2 ERE TRIEDMETH X 1 Pentosidine JEEH
TUEE U HREMEDSE 2 STz, IFABERIIRG BIC BT
HELRFEMRTH Y | KERT VIVE —RERIGOD
HULEEEI R U TR S EEZ STV 50, 49 L
b ARG M IR ER S D 228 05y I D s REEN 24 % 7~ 3
H D LIRS v, L L. hypodense eosinophil®? &
WIHEZ PR e LT, IABREROIEEAL  (eosinophil
hyperactivation) 23hgEOREOIEEE & 72D 5 2 A[EE
PEAE U T ua %3239 Pentosidine ZBY & . eosinophic
cationic protein (ECP), major basic protein (MBP),
eosinophil peroxidase (EPO) 7% &3 & DOBHEHMEIZ DWW
THBREDBNETHS D,

Wi 2 & o7 B, & IBMEISKUE Tk
DEET 2 1EERRPFRBOBELCE ST 5 Z &8
ST B0, 2 510 KVE S )5 B DIFIRER 1%
TFFRBRIC LA TR IR IR SR EE A RE A R 970, FEA X
N7z e AL Ak & (H,0,) 1% eosinophil peroxidase
(EPO) DFHE & 720 Sl Rl 2 EE 35 Z &0
Mo Twa®, 20 s b RENEBIRO
BBk & T & L 2 1 TEIR SR A3 glycoxidation product
TdH % Pentosidine TEICEES L7z D Tid 7\ EHE
EINb,

3. FROIKEE S >-/\7 Pentosidine 2 & [E XM

2

RIMERKEK 20 HDFfRmE2BE L, ZDFE~ 70
7 7 —VEOERMICHR S ., 3T TR
EN D, fto TRIMBKIERD TEEMENE . »D#E
BEDFEEZZ T WERKSTHL EEZ 6N
%o SRIOPIEFERIC B W CRMERIE Y > X7 &E
Pentosidine i MAEDEE & FHICI13 D BERELIC
HEOEWEEZR LI Ens, RIMBKEY > 7 HE
Pentosidine 2%, 5VE i /8D & 5 @ MESEMERED
JRREERDL I 2B L L COREEENIRB S
o

SIEIOWE T IR R O & > & AR I 5k
PR TCHBME 217> T3, MEEH U < iF7RMmERE
% > 737 & Pentosidine O/NRIC 3B 1) 2 fH L~V
FRIZHENL S TRV, FRRICE W TREE FH 9 & 57
119 232 L < BRI Db, AFFFRIC X
DZDVNUDHAS DI 5Tz, IO DFER% Yo-
shihara 59 O RAMEHEH O PE L~V & S %
& /NEDIMAE Pentosidine IZEBEZ TRV H DD

FTolE F1E

SAEEZ R L, FRIMERE ¥ > X 7 E Pentosidine 131
IR~V ThH o Tz o TRIEE DS . SImkEse
B(EA ML AWCH F VRSN TW R IUE, FRIMERE
5 287 IR & B Pentosidine 13 Mk o 522
2T IR —E V-V BN RS HEH] &
Do

FRIMEBKRE & > 73 27 ' Pentosidine @ kL 5 7 AGE 1L,
FUNRZEIF, 2707 7=V DAAIRY Yy —L ¥
75 —D—FETdH % Receptor for AGE (RAGE) 73
A U, PifEERe o iz &E 2 Ho Tw
%3040, A X D I X 5 B REEAL O FEHE I
AGE1bL% >/ 7 'E £ RAGE 2E§5 L T\ % J el
DS I N T 53940, Z U CHIAE, AGE JERHEH
DEIRIE L £ OFERIA G PFEAETT IO U B AR
b5 LRI bEEH S LTV 549,

—h. LA bV RAICEEE LS & AGE X 1 KEfE
~BHTHEREN S Z D in vitro TIZH 5 DSFESY
BNTEY Y, AGE DAEK-BRE & v S —HEDfiiid
ARCBOWTAHRICEZ > Twbs EZ 505, L
L AGEALFRIMERIE Y > X7 BD & 510, ks v
X278 AGE L V2356, FREERAGRS & I3 ARIMER
Famae@ U CRE T, BHEAZEBILA b v AR
wIRET HIEEE L CORREMESRR S Lz,

4. %8 &

TVUVILVFERDOFREIZESTAGEIZED X 3
W5 T 201255, v70u”7 7 -2k AGELY
YRT BB R T 21EABH 5 Z & AGE 2%
& (RAGE) #3Z OHULEY R %5 % $H 5 Tur 23940 2
EWREIRLIZEY Th b, ZOR FFIC~ 7 0
77— 1% RAGE %/ L T TNF-a, GM-CSF 7z &£
BRI 6DV A Mo A IR E M
B BN TnE, LichosTvruary—y
® RAGE IZ & 5 AGEL% /37 BDlrE & v &
RTEBERE I . [RIRFICARBRRE Y A N A A R4
XBHBOKIEREL T LT, TV —JEREIC
& CERALERNCE < —WF12 72 D 5 2 ATREEL R
WEhb, DFHIITYraTr—k, EEHHE
EREBREEE E WO E b S> TEIWT S E& 2
5hbd,

TVUNFIRBICBWT JRRETELUBEA v
AW E>TAGEREDBEX SIS, 2L T, 2D
AGE EHGEBICB W T HIEA P ARLE LY, Z
I X 2RO KAE £ & 57 %5 AGE JEEREAE & »3H
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BoT, ~r/u77—YICkb AGEBRELEWVI XS
NV —HEREIL, S 5 IERBEEL S S AEEED
EZO6NDb,

] Al

AHIFC BT T VIV F =B FHC/NESE S b
JLC Pentosidine FEEX OBEIIHEA & i 0 | BRI A
FLUADBEE L TWw B AR R E LTz, E T2,
AGE O—>T% % Pentosidine DHEIFIWC L H T H
DIFREICBE T 2 ¥z Gk 2 15 5 1L 2 ATREE S /R &
nre,

#t [

Faaikz 2whiz v, Mg, ERBEZED £ L7z
HHERERE/NERI R B, )7
v FERIAKFI RS EGIE AR EAE  P)IERIER
. SO BB, miETEEEd . R,
75 & N ERRHE N TG TRV - S THE S
Rt MR T L REEERMLL LD EHEL
F9 o FIHIE R I TR I RO EERER S AR A
EHEESRIITLE D EHBL £,

B BARIEEOESIIE 51 BHEAT LIV F —FEHa
23 (2001, f&@iE) WBWTHEL,
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Relationship between allergic disease in children and advanced
glycation end products (AGE) formation
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abstract

Accumulation of advanced glycation end products (AGE) occurs not only in diabetes but also in diseases related to
oxidative stress. Pentosidine, one of the AGEs, requires oxidative conditions in its formation process. We determined
pentosidine levels of plasma and erythrocyte membrane protein in order to investigate the relatiosship between allergic disease
in children and AGE formation. As a result, pentosidine levels in atopic dermatitis and non atopic bronchial asthma showed
similar levels compared with healthy children. On the orher hand, atopic bronchial asthma patients revealed high levels of
pentosidine in plasma and erythrocyte membrane protein. These levels of pentosidine strongly correlated with tghe severity
of the bronchial asthma. Plasma 8-OHdG levels, one of the oxidative stress maker sdmultaneously determined, showed
significant correlation with plasma pentosidine levels. These results suggested that in atopic bronchial asthma patients
suffered oxidative stress, leading to the formation of AGE, especially pentosidine.

{Key words> Allergic disease in children, Bronchial asthma, Advanced glycation end products (AGE), Pentosidine,

Oxidative stress




