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Glucose react non-enzymatically with amino groups of proteins to produce
a diverse groups of protein-bound moieties with cross-linking properties
called advanced glycation end-products (AGEs). A large number of studies
suggest that tissue and circulating AGEs, especially those bound to small
peptides. play an important role in the pathogenesis and development of
diabetic complications. The aim of present study was to evaluate AGE-
peptide levels in the urine in various stage of diabetic nephropathy and to
analyze the structures of AGEs generated in vivo.

Urine samples were obtained from 100 type 2 diabetic patients with
various stage of nephropathy, 39 non-diabetic patients with renal
dysfunction. and 20 control subjects without diabetes or renal disease. Low
molecular weight peptides (<10 kDa) were isolated from each samples and
were used. Using size-exclusion HPLC monitored by AGE-specific
fluorescence, three main fluorescence peaks were detected at molecular
weights of 6.000 Da, 2.500 Da, and 300 Da. The fluorescence intensity of
total and 6.000 Da peak increased together with the development of renal
dysfunction in diabetic patients and strongly correlated with serum
creatinine. There was no difference in total urinary AGE between diabetic
and non-diabetic hemodialysis patients, suggesting that insufficient
clearance during dialysis is more important than AGE production. A
competitive KLISA using a polyclonal anti-AGE antibody, anion-exchange
HPLC. and reversed-phase HPLC were performed on the peaks appearing in
size-exclusive HPLC to further characterize the AGE composition. The 300
Da product was specific to diabetic patients with chronic renal failure and
hemodialysis patients and may be a good marker to distinguish diabetic
from non-diabetic renal failures. We also speculated that because of its low
molecular weight. the 300 Da product might represent the final degradation
product of AGE-peptides in the kidney.
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1993 4, KE TirbHi/z DCCT (Diabetes Control and Complications
Tria) Ot & 0. B 722 >~ O — )L ANHEPRIE 1204 & DHIE D FEHE i i %
BEoHE5ZEIIHeMNTRoY. LAaL, BIEIIIZRAImEOEE{LIIHRE
OGN TIIHT LHAS TR, BEamniEoa > hOo—)L THEHHE
W3 IE PR BRI SRR, 20 2 ENG, BERFEMNSOHE O FEAE S
ORI FEMAN Z AL ZMRPATHZ EIIEETH 5. BE, TNHDHREREL
TIkDBANBHDODBO—DIZ, EEHFELRINZHE E L L advanced
glvcation end-products (AGE) @i % >

AGEIZRITHEY 2 /RO ERRBHEBRILKE (FUF—232) T8
VT2 A& PEY) T, RN O HRBEREOEWa 5 —F 2 s & OERA DT,
FRADFNTREZEKT 52 EICLT, £lbkcaY A1 b1 2 PHE
NFOELEZENL T, MBOEEEZEZTEnWbhATnS?. LML, AGEF
ROFFHIZ DWW TIERZH S TR L, EHHRNOFEAGERMEBIZDOVWTH
HEMZIEEINTWRYL., TNETHRARAG EREVEIREINTVSD,
TN S EMYEIL in vitro THERINZHONIEEAET, ARICHFEET S22
\GEDEXIZTERWETDNTNS.

EERND AGE RiZ, TOEEERERENITEK>THBO, EEOAE—-FE&E
B IR AR 12 CBRERRNIEIR 7Oy P OBE EEREICHESINT
Wb EEZEASNS Y. RILPITIE, HRICERLEZAGENRYZO7 7 =%
EADMERICIDARE AMEINTTERLEBY N 72D AGE (AGE-
peptide) &, MIEHE HICEML TWAHHBIK?TFED AGE (AGE-protein)

D2FHDAGCENGFHET S EZEZASNTHO, KiZin$ AGE-peptide D&,

fi s 1 bL e U BE PR 5 B & B TH B, £ BRE BRSO =% &
fFoTWBHBETIRIEH BICHRKE FommzRvEInTN0nS P BiC
AGE-peptide & AGE-protein &L, T o OFFD AGE &M, FHEA RN
EERTNnE Y.
AWEZEIL AGE OO DO —DE L TOREN#HIEHE E (Excitation
370nm/Emission 440nm)ZFH LT, RN 5 AGE-peptide % 7 BEAG R L,
(ZBE DRI TEBOE OEf T &R AGE-peptide IZDWTOBERZBMIZT S Z
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1. R

At A E R AR TR B 55 IR, AL AL IRBRAS S Be, LR S A FE
BT PRIN & > & —IEWEFE L T\ 5, 2 BUBEIRINEF 100 A, FERERIETED

BEERF IO A EEEEQ O ELUT 20 A, B 1569 AIZDWTOXR
GElRsbil R Ze xb e & U7z, BEPRINEEE 100 NI, JRAEERERAFAEV IR O
SRS NTW S, BEPRTEBEW U RUTIE W b BRSO L 72 (N: BHE AT AT,
Mi: HUECEIUEE, Ma: SATEEGERIRE, C: BA2EE, HD: SATEEIRE) . I
BRI T OB IR E LR E 39 AL, BTEEAOHIEIZRD 2 HIZNELZ @
C: JEENTHIERE. n-HD: SEHTRGERE). SEEORIKE =% Table 1 IZ/RL .
3% 7 L 7 F = 213 Jaffe %, HbAic 13 HPLC &I THIE L /2. RREKIZ £ T4
0C {#17¢ 2. BRECY HIZ Centriprep 10 (Amicon, Denvers, MA, USA)%Z i\, =
LDHE (3,000 rpm, 45 min) IZTHFE 1 B LD HE, 2 FE1HTLLTFOD

DENZ D BEZ TV, -400C ITfR{FEL Jz 7810,

2. high-performance liquid chromatography (UL  HPLC)

HPLC I A7 A& E (DG-300, Eicom, Kyoto, Japan), 75T > k
= F4H9— (EG-300, Eicom, Kyoto, Japan), X543 bO—5— (EP-300,
icom. Kyoto. Japan), #)tRittigs (FLD-350, Eicom, Kyoto, Japan), 7 77
>a>alb 74— (FC203B, Gilson, Middleton, WI, USA)Z F 7z,

Size-Exclusion HPLC (LA F 7 Ffii HPLC) : 71 Z AI38IAMES ) A7
® Toso TSK-GEL G2000SWXL (7.8 X300 mm), EMKIZIZ 10mM 711 7 L
Bl )N 77— H 7.4) ZHWEZ. AT ADOWREIZ 0.5 mUmin Tir-o72.%&
LA, 71D LOWHE AT LANELELZ HRYZ, 30 pMOZERL 21T
57z, -40 'C THRELTWESFRE 1 HELFOES ?@wﬁkiﬁwéﬁé’@ﬁ
Millipore 7 4 JL% — (0.45 um, Bedford, MA, USA) (2 CTAMK T2 H DR,
50 ul Z HPLC @4 > 7)V)b—7IiZis L7z, 60 5 HIOBEHEKIZDWT, AGE
R S 720 TdHh % Excitation 370nm/Emission 440nm Z W T, R
AGE OfthiZfr- 729 WO OFi R %Z PowerChrom (MacLab, Castle
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Hill. Australia)Zi L T/8—VF)VA > Ea—4 Ticdek L, HOCHEE &7 L
J=(Figure 1). 43 159 BKIC D W TR DEEZRR DK Lz, £z, SBIRRT
DL FOREZREL, VL7 FLRETHNAMREZIRL ML L7z
Z, kst Wie, £, T ER—hH—&ELTAT AU 2 (6,000), £E%
22 Bi2(1,350), URTIE> 379D 3F EHWE.

AR TERE C BE, HD B, JEBERNTEEYE n-HD BEO RN S £RHER)7R)N §-

ERLUEBRIRZEN TN 1REZRIRL, FROREBEZ 30REDRLE 75
7arab 2y =M LT, RHINZEEE—-7BITEEY ZRINL,
TN Tkt e (Freeze Dryer FDU-830, EYELA) I THzle, /Ny 7 7 —
IZTH 30 f5ICafEmAfE L, LA R @ Anion-Exchange HPLC 124t L 7= (Figure
6A).

Anion-Exchange HPLC (LA N1 A >3 # HPLC) : 71 2 Al35ske1 4 >
ZHUAD DEAE-5PW (Toso, Tokyo, Japan, 7.5X75mm), EFI&IZIZ 10mM
11T LGNy 77— (pH 7.4), TAHKIZIZ 0.2M NaCl ZRH Wz, &EH
HIC 30 MHIDZER L ZTTWI AT LAZKE S E/ZR, Size-Exclusion HPLC
THE{E —27 Z EDOBEHEMRIARII DN T, Millipore 7 4 )V ¥ —IZ TIEBE,
100 ul Z HPLC @Y > 7)V)b—TZi_ML7z. AT LADH#EIZ 1.0 ml/min
T, 90X POATPa— % Figure 615 T £ O ML 7. 120 74
DFHEITDONT, [FkkIC AGE FRIOBHECCEEZFALTZOY NS L%
EELL 7= (Figure 6B).

imic 3 FFO /MR DOV TEN TN LELOHIEZ 10BFR VIR LR, 757
arably—IT SN gt E— 7 Bl Yz REINL, Tns5
Ze G VL BRI TR, [Ny T 7 — T 60 fFICIRMEE ML, LR O
Reversed-Phase HPLC {2t L 7=.

Reversed-Phase HPLC (LA Fi¥ A HPLC) : 1 5 A3 Capcell-Pak C18
(Shiseido, Tokyo, Japan, 4.6 X250mm), EPIWIZIZ 0.1%D ~ U 7))L A O FEERE
(TFA) i1 A K, 0.1% O TFA 7t b= MU IVZEMFER L. &A1 FEEk

O ZER L Zf7 ), Anion-Exchange HPLC TH/z E— 7 OEMEMAIZ
DWW T, Millipore 7 4 V4 —IZTANRFZHL O FrRW/Z1%, 100 pul Z HPLC
DY > TN —TIRML 72, 2 AT LAOFEIE 1.0 mlmin TTW, 75T




> MDA T a—)% Figure 6 IZ/RT LD IZEML 7z. 90 2D HIEIZ DN
T, HBIC AGE RERAODEEEZFMALTZ7OXY NI S LAZERL -
(Figure 6C).

Competitive AGE-ELISA : Size-Exclusion HPLC Zf7o 72O E—
D D E, MiEE BT S 20ICHEIC 2, A HPLC Z1TWRE & L THEH
L7z, f{Kid triplicate & L., 96 7X 7 L-— K (Costar, Cambridge, MA, USA)IZ
AGE-bovine serum albumin (BSA) Z@EEkL, 7Oy F > TNy 7y —
(Pierce, Rockford, IL, USA)T7 O wF > 7 %11\, Carboxy-methyl-lysine
(CML)LIS D AGE Z 4R 5AIZEET %, A1) 7 0—F )byl AGE dilkZE—
g w o TIAY T AT v ST YF 1gG MZE’S::ZYTMZF& L
(Boehringer Mannheim, Mannheim, Germany)., #:E ZINAFEAE, 170
7 L— kU —4—T405nm OWNEZHIE L, TDORRZITIZAGE-BSAIZD
WCEEERFR ZERL L, 1 ng/ml @O AGE-BSA IZH 9 B WOEEE & [F5% DGR
1AGE Bifz (U) &L T&ELZ 32 hOo—)LE LT, Size-Exclusion HPLC
DIED E— 7 D730 - Tzl TOWHKZ A L7z 20,
3. Ml LB

FAFHAE I Stat View-J 4.5 (Abacus Comcepts, Berkeley, CA, USA) %*
LTI, SRIIETEEEEEERETRRE L. EFBOT -5
L, EDEWtREICEDITW, p<0.05b Z2HH>TEEEELE.

1. 7> 1fii HPLC

Figure 1.(ZHERINMEEARINEE (C FEM), BRFEEANINESE ON; )
TO, #HA)7 Size-Exclusion HPLC O#(7 O M S L %ZRT. WMFEED
REf 19 70, 22 MT 2 DDRERBE—T LN DND/NSRE—T ZRBD, KE
I il SR £ Y o 4115 o M Ak 7 S (AT rinandt s A AR 73 R g S G X e a0
6,000 Da, E—7 2359 T&E ¥ 2,500 Da Tho/. CEIZITIZTHIT N EIZIX

RO LN VWKELE—2 2R 38 2I2EdY (E—727 3), HF=IFH 300 Da
THolz. T—ZIIRL TWRWD, BERE EITREEE HD), JERERWEZE T
WEEE (n-HD) @ 2 BRI REIEB AR (CO) LELELzdtra~Y k
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TINERL, E—2 3 M E Nz £ OMORER O BB E R i),
PEPEE I RIOEE Ma), JERERETE OB ARHHE @-C), IE¥ 3> hO—JLEEC
FE—27 33O ENT, NBEIEMULAAHXIOY TSI L LT

B O AGE-peptide 2l3 7O Mo LATREINIZ2TOE—I DK
HEREDMMZEIRT 7 L7 FZ o THELEZE® > TE LIz CE#, HD B n-
HD £ D 3 (FNTH, 25.563+2.90, 42.63+4.84, 39.65+9.51 AU/gCr) I3,
o IEH 3> hO—)LEE N &, Mi# Ma#f n-CE (FNhTh, 16.01£161,
15.93+1.63, 16.08+1.14, 15.75+1.30, 15.90+1.17 AU/gCHIZH L T, BE

retEhnz R 7= (Figure 2A). E—7 1 (41 & 6,000 Da DR AGE ¥'E)IZ

WTHIEERIZ, CHE HD#E n-HD £ 38 (2T, 2.40+0.26, 6.72+1.34,

9.46+3.18) I3, D EW 2> boO—)L#E N#, Mi#, Ma#, n-CH# (ENT
i, 0.81+£0.11, 1.03£0.16, 0.49+0.10, 1.08+0.19)ITx L T, AR/ Z R
7z (Figure 3A). E—7 2 (4F& 2,500 Da ORH AGE ¥H) IZDWTI,
ETORICHEZITRD M5 I=(Figure 4A). E—727 3 (5F=& 300 Da DKH
AGE ¥'&) 12, C#t HD B, n-HD # D 3 #TRIFREMICERD 5, MBI
BFRERDENT n-CHTIMBE I L7 FZ D LA L TWAHEBERICHADRR
-7z (Figure 5A).

KRIZ, N BE, Mi#E, Ma 8, CBICBWT, mMEIZ V7 F 2 RRERTE/NT A—
g T 5, {FE—2 & =)D AGE-peptide EDFHEEZMEFT Lz, b—
), E=21, E—7 313, BEMBI/ LV 7F_VEFRIGHEMEZADE (£
N4, r=0.236 p=0.0057, r=0.532 p<0.0001, r=0.324 p<0.0001) (Figure 2B,
3B, 5B). tE—7 2 EORICIZFHR 2R Tam > 7= (p=0.1581) (Figure 4B). 7
—HINR INTWIR WA, i, PER], BERRSS Wem I, 2RI BEE, N\ T
JOE> A, %3 VATO—)b, PR, H#RERE, oI A-F—-&
DWTNOMIZ &4 ERBEIIRD LN - 72, [FRICENT#E D) B K OIEHE R
1 EE R A (-C. n-HDWZ DWW T HMBAZMET L2, mE 7 LTy F2 2
CHRTD/NT A—-4—EDMICARIRAHBIIRDRN o7z,

2. 14 ¥ HPLC

Figure 6A 13, C, HD, n-HD, 3 BEIZBIT 57O NS L THS. RBDOE—

79 & 3D E. 1A 23 HPLC 1T L 7245 R % Figure 6B Di#R &




WMTRT. E—r 20mENHKIE, K54, 50T KERE —7 2807z (BFR).
E—72 3 ORI, KefE 85 M ITIEEITRERE—T &, KE b 73, 50 531/
SRhE—TxRD (FER). LRREBERNSG 3 AOREFIZOWTEfr Lz
D, FERIIVWTNSEETH - 7.
WA HPLC

Figure 6C %, 12 Figure 6B QKR 50 73, 85 0 DK E— 7 OEHHKIZ DO W
T, reversed-phase HPLC Zf1- 720, 7O NI S L THS. K 85
NOE—7 OEHHIE, REf 38 MCH —~DE—7 LRDEMN -7z (). K
H 50 nOE—-7 OBEHHIE, K 85 D E—r LIFREBRRFICE—T %
RO (). il SEERNSE 3 ADRBIZ DWW Tifr U722, #RIEW
ITNHEERTH > Tz
4. Competitive AGE-ELISA

CML Zai#k Lz WA YU 7 o—F )Ll AGE fitkzFHW/zBia ELISA I2T®,
E—271&E—7 2 DIAEHEPIZ, AGE OFEENHR I N, TD AGE 213 <
NN, 9.81+0.10, 8.80+0.36 AGEunits/ml TH-7z. E—7 3 DEEHEHIZ
X, a2 hO—J)LEREBRIZHE ERTB S N/RM -7z Figure 7).

= %
K5+ & AGEAGE-peptide)id, AN TAGE{LEHOY 7O T ¥

OERE BLIZEANMBEROBETRAETLEEZASNTHRD, LEBEHK
X0 O AGE L0 b, ABENRIEENRNEZEZSNTNS P, T
AGE L7 4 —OfFEMA~Y 707 7 — Ml lRER L2 S ICHRBINTH 0
60 LR BIE S RV =R RGP 7 Y (NMSRIB. AGE %885
THREREINTVS ¥ BERFEBASEBES & EEBEHERSE OMEF
AGE-peptide 1IZDW TR L 2l TId, &< IIBARITR S EERITEE
RAHEREINTVS MY Gugliuce 513, BHREREEOETIIHWY AGE-
peptide AV IMAVZE I INT 2 HEL KD, BB TS AGE-peptide &
AGE-protein O 8hieZ2E THEMSEICTHL NI L. ZTORMETIE, AGE-
protein (3, SRERESEECHE 2 88 1 9 PR i3t & 7an Ay, AGE-peptide (3,
T & A E DRERIRSLEE NS 2 0 L, A ALPR M TR S, SEALPRMIE LR

AR




MDD S A ) = LN T EEINTWS 9 972HB AGE-peptide @
ULERESERS & U CIRIEALIRANE ONADNREBEIN, 1YY —ALIKRDIAEN -
BEO AGE-peptide 1, JEARMEREORK EEZ S5NTWS. BHEDENT
LTI IBRENRO R WENTIR TS, AGE-peptide DFREIIA+TDTH
rlEbEINTWS Y,

ARFZEIZ BT, BRI M BHE SR B A 2B EH(C B OIRH AGE-peptide
DEIT OB E L 2~3 Il TWiz. C B THINZRD, JERERFTE
B ERE0-C )T MERD M- ZHERICOVWTIE, TNTNDOHTO
AGE PEAEROAENRKNTH S EEZ SN £z, BERBEN S OFENTHEE
BERMED £, JERERIN D & OBHTEGE B -HD £ THRBRIZHEIN Z
RO L. ZnFToIMmF AGE-peptide BICRHT 5L < Ot & —&H L7
HOTH-o 7 35, RERENS OPRME MK D@ EE > 721 AGE, %
(2 AGE-peptide @ KBUIZINA, MTALRME O HRINEFZRED, R AGE-
peptide MO INIZIZ > TWH O EHERI SN B A, BAfERMEIIBRIED L Z
AL TH S, UL, BHREREMICEL 5 AGE HEMENDEENEETHAS D
TEERBLTVSE —DDMREEZLNS

— AT B IR R A TR R R 72, T OHRRMNE MPEDOAIZLDH D

GOFL ZEMEICL 50D, £RIIMMOBEEHRNAGIF LIZDD RN,
KT — 4 72 EM 6 HHE PRI R TS, Rk miIBEERZETTOR
FAUHEIRH KR, LML, BAERIMRENZMRETH O, HEZESIHED
HBHID, HTLHZOREDOEMIIAS TRV, AHETHRELZE—D 3

 BEDRIE & JE BRI OB IR E(C, n-C) Z Lk U TR 7ZF8, R (C)

TlIR®H 2 A, JEBER I (n-CO)TIMR ERD S Nah o7z, T2 B, BRI &R
TR 6N B E I T MR EH S MTTHENIC, E—2 3 B3AH)
REGR —H—ERD D22 EEZ NS,

ST HPLC TSN 3 DOE—-2I2200nT, £t~ 4 2 X# HPLC
TV, E—27 1 EE—27 2130 < DD peptide DIRETH DT ENHDMND,
E—7 3132 0%IBN L 725 HPLC O#EERN 5 BB —0 peptide TS

NTWVnBEEZLNE £/ HFEMN300Da EEFEIT/INEWI ENS, AGE-
peptide OAEERNIZ BT EEEY, L RIRETETEMEOMEL TWHaW
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AGEWEZD®H D Tdh 5 nlRetEIVRE S Nz,

AU 70—+ AGE §ifkZz#EH LaBia ELISA OfRM6H, E—7 1 &
E—2 2123 AGE-peptide MG ENTWA Z ENGERAEI N2, E—27 348%
HD AGE B2 G ATNS ENWD ZEIFEEATE RN o7, LAL, BRIFICHE
MLE—7 3BT O AGEMEOEN DRI EZrREEREDH D, T
@ ELISA OFERZVT T, ELlcE—2 3 OWEDN AGE TRWEIIHE TER
AY

AGE BZ2WIET 5 Z EI3HRFAIHEDIBEROY——&E L TH, GOHEH
BOVAIDIY—H—ELLTHBEHTHS 7" INETOHRETIAFEHT S
AGE JiIRIC L > T, AGE mOFERITE 2> TH O M2 L OFEED AGE #1
(KD /3 & EEER) 72 58 FIRNEIE DI EEN TS, S 51T, AGE FiiE
D epitope 725 AGE OMEBHKRMNSAHTHDO, £, TON
heterogeneous 726D TH 5 Z EMWME TN TV S, AGE R 2R ECRIETA
i HRENRMEIET, P DESFRED AGE ITDWT, ELISA i & HUGHIE
i 7 [ (2 Lh ikt U 72 o O WS T, sWHIBEAV RSN TWS Y HPLC &
THEZY —ZfllAGDOELEARERT, HETHIIE—7 ZEOFED A [
TH5. RN AGE OERKMERZMATSIROANBAEIEELT, AT
THEBEALND.

RS - AGE 28, BERISIEBARBE &, JEHRFESEITEE TE L <HEh
THZEEHSMILE HF8F HPLC 2 EZ AL, BALBE ITRARNR
E— 27 OFEEEMHR L. KiZHOFE 300 DaDE—71d, AERN AGE OEf&
IMRIEY) TH B nTREME AVRME SNz, F£72, O E— 7 3R RFEE O T ]
BARBHEICITRED NN ENS, BRFEFEOBEEEREFICBITSE I
BEOW R EST 5 LT, AHBREERRD D % nJREEANRR S N,

MR
WEEABICHID, APEOPEHATTED, TIREE THBEH0 %
L 72 ALK S S VRS /D T R e LE T E e

e Nl e
e T
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KOFRZ(T S I0h 7z 0, KIAHY)2 5 CHH E CHREIAE ¥ U7t A e
BRI S RS R R, MR BRI S
WL R 7, BARERIITH S 0 X R L 2SR AR B KR S
kR RBRR OB IR fEa RIS, FLARER B2 EE E L dp
RS MNEREECR LB L LT
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Legends

Table 1. Characteristics of the subjects
N. normoalbuminuria; Mi, microalbuminuria;, Ma, macroalbuminuria; C,

chronic renal failure; HD, hemodialysis. Data are the mean + SE.

Figure 1. Elution profiles of AGE-peptides in urine by size-exclusion HPLC

The typical elution profile of diabetes with chronic renal failure and
requiring hemodialysis is indicated by an unbroken line, while that of
diabetes with normal renal function (N, M1, and Ma) is shown by a broken
line. There were three major peaks and some small peaks between Peaks 2
and 3. Peak 3 was only seen in the former two groups. Among non-diabetic
groups. normal subjects and the n-C group were similar to the latter profile,
while the n-HD group was similar to the former one. Peak 1 = 6,000 Da; Peak
2 =2500 Da; Peak 3 = 300 Da.

Figure 2-A. Total fluorescence intensity of small molecules in urine from

various groups. Data are expressed as arbitrary units per g creatinine and

represent the mean = SD. *, p <0.05 vs. all other groups except for C, HD.
and n-HD.
Figure 2-B. Total fluorescence intensity was correlated with the serum

creatinine level in diabetic patients (r = 0.236, p =0.0057).

Figure 3-A. The fluorescence intensity of Peak 1 from various groups. Data
are expressed as arbitrary units per g creatinine and represent the mean =+
SD. k. p <0.05 vs. all other groups except for C, HD, and n-HD.

Figure 3-B. The fluorescence intensity was correlated with the serum

creatinine level in diabetic patients (r = 0.532, p < 0.0001).

Figure 4-A. The fluorescence intensity of Peak 2 from various groups. Data
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are expressed as arbitrary units per g creatinine and represent the mean =+
SD. 3, p<0.05 vs. all other groups except for C, HD, and n-HD.
Figure 4-B. The fluorescence intensity was not clearly correlated with the

serum creatinine level in diabetic patients (p = 0.1581).

Figure 5-A. The fluorescence intensity of Peak 3 from various groups. Data

are expressed as arbitrary units/g creatinine and represent the mean =+ SD.
%, p < 0.05 vs. all other groups except for C, HD, and n-HD. Peak 3 was
almost specific to the C, HD, and n-HD groups.

Figure 5-B. The fluorescence intensity was correlated with the serum

creatinine level in diabetic patients (0 ) (r =0.324, p < 0.0001).

Figure 6-A. Elution profile of diabetes with chronic renal failure by size-
exclusion HPLC.

Figure 6-B. Elution profiles of the eluates of Peak 2 (broken line) and Peak 3
(unbroken line) by anion-exchanged HPLC. The peak at a retention time of
85 min (RT 85) was only seen in the eluate of Peak 3.

Figure 6-C. Elution profiles of the eluates of RT 50 (broken line) and RT 85
(unbroken line) by reversed-phase HPLC.

Figure 7. Detection of AGE-peptides in the peaks from size-exclusion HPLC
by a competitive AGE ELISA. Phosphate buffer was used as the control. One
AGE unit was defined as the value for 1ug of AGE-BSA. Bars indicate the

standard deviation.
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Tabile 1.

Non-diabetic

: Diabetic patients patients
Control subjects

N Mi Ma C HD n-C n-HD
Number 20 20 20 20 20 15 28 11
(male : female) (19 (12:8) (8:12) (10:10) (10:10) (8:7) (17:11) (5:6)
Age ( years) 42.5:3.6  51.7£29  57.6£33  543+29  604+22  60.8:2.8 49.8+2.6 533+4.9
Duration of ; 12.8:1.6 13821  13.6:13  166:1.7  15.5:22 . s
diabetes ( years )
HbA1c (%) : 8.6+0.3 78+03  9.1x0.5 7.5:0.4 6.6:0.3 ) 3
FPG (mg/d0) ] 1612484  155449.6 1955:192 1385-104 118085 95.3+2.6 105.126.8
Cr (mg/d0) ) 0.63+0.04 0.64£0.03 0.80+0.07 332+040 7.81:0.82  247+038  841=133
T-Chol (mg/d@) ) 196.7+9 189+8 2279 231+14 16811 218+14 17814
T-G (mg/d@) : 144224  103+14  183+32 187419 13915 158+ 14 13217
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