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Glycative stress and anti-aging:

6. Glycative stress and kidney disease.
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1. FUSIC : BERBEEELANLR

B EEREROLEL I 1EToH 2 SR OEETH 5
(Fig. 1) Vo BEO T 728 %1213, OEMEhOEEY % I}
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EHEBEATK T 35 & . BIRICITEBI R R0 ka0
D, Bl APHL, BRFEONT  ADHNDL, MEDED
VB D BN AL kbR, SFEERERIH D,
R R IR ERRE % (chronic glomerulonephritis)
B SR 995 1k & i (diabetic nephropathy) . & i {L4E (renal
sclerosis) . £ 381432 ME (polycystic kidney disease) ., 7
O — VIR & 3F SERMESH 5. 2002 F12i3K
[ [F] (National Kidney Foundation) 7> & i o> 1%
HEREBAEORFIREN S K F TR U LEEL LT
1BV E A% (chronic kidney disease ; CKD) &\ ) &
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Fig. 1. Basic kidney anatomy.

The figure is adapted from Reference 1.
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W 2013 I B EEMNT 2 8 A L7 B O R KRB, 5
— L AHERIRIEEAE (43.8%) . 5 AL A8 MR ERIA R 2
(18.8%) . &= A A B biE (13.1%) TH -7, 1998
LR HEPRI R B BB AL 018 AR K L
B CHERE DS A NUER b o T B o MR LB 12 4E 4 BN %
BT TnbHZ b, ToOMERERE LTHILA b L A3
FHEINTWS,

B PRI PR E D FERE N AR RY 7 Bl 7OV 73 VR
(microalbuminuria) (20 ~200 ug/min) O 7 5HMHF %,
WET VT I Y IRIREDSHE S 6. 1 BB RF Tl
ZOHISEMD D HIZ80% OLENEET VT I VIR
(overt albuminuria) (> 200 pg/min) IZEDH, ZDH 5
D 50% H310 FEHE D S HIZKBE N (end-stage kidney
disease : ESKD) I2B179 %, 2 BIHEIRIE Tld 20 ~ 40%
PEET VT I VIRIZED, €D ) b D 20% B3 EDHRD
20 4ELLAIZ ESKD 128473 5 Vs

2. Bliglc& 7% AGEs #itt

M VB LA A% A2 B (advanced glycation end products:
AGEs) ORI EEIIHNCEE L HEEZ R L T0d, B
[l DI RAIE (proximal convoluted tubule) 1Z1% A 771
> (megalin) &I L BEZEEBHFAE L, KA 5 IE#H
SNTARGFEALTFRINT 5. ARNTERL 721+ o
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BELA LA & BER

(endocytosis) 12 & o THRAME ML (renal tubular cell)
ICHYAEN D, L LKED AGEs 25 A 7Y Y IZHU) A
Fhsbr)yvy—24 (lysosome) T AGEs O 45313
M 2. ZORE. AGEs IZRMEMBNIcER/T 5 7,

F7o, BMEIZAEEIC X DI 72 AGEs OAUHTEC
B LTwWbe 7y MRS MY v aEG L%
BT 35% AEIBICER L 72 Y & 512K AGEs L%
B 758 LR AGEs IBEAMET L7z Z & b3
nTw ™Y,

3. AGEs & HEREHEEE

PR 9 1 B o0 AL A YRR BT 13 ok BR MR 2 i
(glomerular basement membrane) @ EJE & x4 > F 7 4
#% (mesangial matrix) DM D 5o F 7258 FRAG LR
B, A% Fya, RS A (podocyte) . JRANE ML,
WEAIREZ: & & F &F I AGEs D& LS L5
(Fig.2) 'Y, Z L TR IR (glomerular
sclerosis) % 9 B4 4> (renal failure) 125 %,
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72 ORERIFVERE D FERE D & EAEIE 5 T BRI I3
MEZ RS- LT %o BERRIZENE 22 F R BRIR 1R
Z B bR EREIIE, REREEE JEE (glomerular
hyperfitration) & 5ERIKE T (strain vessel hypothesis)
D Bo HRERMEO BN & SRERENE O LA NI
eHEL~Yu 77—V ORBRMIEECEZ . 2
NoOMBELLML SN A M A R EE, AU F
7 AR A OB EE O FEA: & TUHE S, SRERIRAEAL
FWATE D, S ST AT L F T 2 o ) LA
NEEOMEZTCHESE L, £/, BIEICL-TEZ S
MDY 7 2V 7 ) u—)b (diacylglycerol) O¥EHNIC
£%7u7 A1 »*%F—+EC (protein kinase C : PKC) Diffi
PEDMEIN, BELA B L ARERILA b L 22X o> THEET 2
AGEs O& Rz, BRHEOEELZMEITHNT L %25 (Fig.3) 'V,
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(tubulointerstitium) O#AEL b HEFTT 20 TS AR
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5L Twa,

Fig. 2. Accumulation of AGEs and revelation of RAGE in a kidney glomerulus.

A-C, normal kidney; D-F, diabetic glomerulosclerosis; A, D, Staining for CML; B, E, Staining for pentosidine;
C, F, Staining for RAGE. AGEs, advanced glycation end products; RAGE, receptor for AGEs; CML, N¢-
carboxymethyllysine. The figures are adapted from Reference 9.
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Fig. 3. Interactions between metabolic and hemodynamics in the pathogenesis of diabetic nephropathy.
TGF-f3, transforming growth factor §; VEGF, vascular endothelial growth factor; PKC, protein kinase C. The figure is

adapted from Reference 11.
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AGEs £ EHITH 2573 /277 =Y~ (aminoguanidine).
F 7 ) vk (thiazolidine derivatives). OPB-9195
([(+/-)-2- isopropylidenehydrazono-4-oxo-thiazolidin-5-
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TREHPRO LN TS W, L L Ths o%EH)ILE
Ve 2358 < BRRIGH 238 Lo —75, 77 3 > (thiamine)
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7 3 v BOEWALE) 1O 12, BERIRE S O B R
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