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Podocyte in Diabetic Nephropathy

doistin ol shojsh W ohshma

Z

M g

Fi& MelA 27l Ad% (end-stage renal
disease, ESRD)®} 714 &3 dlojn Al sE
< A d¥Eoly SudllME ] Adge] Fa3d
dlo) wa At Y A 18 Fn (IDDM)Q] oF
40%°1 A4, Al 28 @= (NIDDM)e At
HAAGo] gAY HuHa Jod A 18 Y
o] Ag7F A 28 ng}oﬂ F i A
olg w7 sk, dA NS F A 2% Fu AHE
ol i} && tHez, A ‘iﬂﬂl WS Wi e 50
6092 #apr= A 28 Fugolry vhisi= [84]7]
Faboll Fw FApeM Ao m AMHUL, 409
%o Brighti o)e1d A&wel elrb Faghxio]A
Eolzele muatdn” 1930\ diel Kimmelsteil
Wilsonell 9jsl BudNEFe Ha BA=AT, o

B2 A4dd AAAskEe] wWage] vy Y 3
getat 2y AvAol Ata Sk Ymwg A
F Hedd ol A HAE (podocyte) o] ¢
o] FH AEA WAL doir olg AFH3IaL

A} gk,
2 g

A 2% gl WAl Wi

WA oba $WEE Aot dnEgEe)

1 [e]

Hy el 2712 &4 AN (me%anglum) o] 3
A AbtAl 71 A9 (basement membrane) 2] H| 3=
A 28 FugelAel A71% Aol Balo] oV
stAgt ole)gt ghxbwe] WA dEYInE dH A
38l g %
o 01]»‘; o], 4% PR N B vhilyg

A

Aw 2

=

Fol gtk kA A 28 FxeA FnuEAdNF
HEHQ WEwo2E HAANA 48Y wdEs
Relog HAX7} ALY F
TR A%S & F ULgE ’\V‘H‘_‘:}‘
ALTA SAXE APTA S Tl oSt o
ol W ZAEe #AT Pty wsiel #A
o] I wlAdE AFFFeAM Ag AAHAH
ZA ¥ FE7] 729 d¥m Aol BAE 7
w@AAANE BRAYG?. mEpy Au)ze W
e mAdERIaet 84 9t e A 18 2
SR A BREHAR frh AFAG SHXEF
dae Al 28 G 94H AFe e Pima ¢
E1°1°“7ﬂ/‘1 AP Zaze] F2y dge
FuAdAFe] 27 dAC doju gRR wjd&
(AER)St #A7F Qlvh o8 AA 3, 53] ¥4
Ao AT ATA ZIAe] wEs A
AeE BATD Guiddr 27l 7“:1 #d
Bo|i} olejgk ¥ste 4E7 wjdg (AER)¥
A A& (GFR)IY WolAde T 30-50%%HS
3 ook #HE FARY #ate duuAdNE
Aoz pEEm QBB 4
A FAEy o339 (filtration barrier)2) B3¢l
TRl SAEY T2 Wik ekt W
s Rolir AAl A3eA BERHG (Fig. D).
TR ALA] M T gE], BAEE Holx &4 ol
T2 A 5A5E 7D ddn 7P1‘~5 At
WA mak HBHE7F 2AEW WA ol
= “V] ZAEEC] W HdHo AFFA vIANE
% (cover)siol €k o] AL FEVIS &4E VA

o5 HATA ATA AR FHebe selel g

CEL S
A7l

_,>;o_>L
42 o 4 omp

A

i

'

A s Al A A g Fe] AlAret %‘F;r o] &%
Aol A 2yl 419 (nephron)s=eb =1 Aup wAgs}
= AR ANEE R420 o §We 998 398
(cover) mj Aol &abo] APt HE HoAF

-S 503 -



— Al gats) A A 23 RE A2 E 2004 —

M B AL 5?/‘11% £ Rolx ko] ot
FARE SRS OPS’dEFM Pagtalunan %<&
Sl gle ?ﬂrz]'oﬂ AX ZAEpe} ATFAY
o] el ddd HAX FHE7|9 L 2
2 FAX Zhhe FAX &40 duud AFY A
ol 71 AdeAH”. o HZol:, v
Holx7t 9l Pima uictalAlM d=e] Axzx2y

ol

il
& 28F oL‘_“’ﬂ*ﬂ FHAxe L W
I

Bl olu}‘; Mo] o

WA 30 50%el Batiel BaGAS) A A7

A A14stel WEE Rolnm usAE F
A

A4, weds), Bu¥oz WY NFAAE Hols
T2 BFU8 (structural heterogeneity) S 7]%&
P FAze] Fxe Wmel WHE FnwA
AEe z7)o] #EAS £ Yo o] WHEL IR
W&o FUHESE At Ag TEgoh £4
¥9] ¥E (numerical density)t 2E 28 Jxda}
ol oM UA FAHYFT, nela 7] aBEL
ARURE Holx] ¥w FAd v n LR nst
Gl eE Roliz A & dAEArt EF A}

Fig. 1. Representative transmission electron mi-

FAY FAT i A 28 FuBA F e
1

crographs of the ultrastructure capillary tol2 Holx] & iz FF NEnE K=Y 0l &
wall in patients with diabetes (A) and in Fel LolA 9 i T Fob vl = o A
control kidneys (B). (C) An enlarged dEuzel dilnE 7R gl ZaEo]
detail of (B) representing the distance olH ] wiALo & R o R ol o

between two adjacent foot processes used Al AES SAL WEshe ‘}AV} et At
to quantify the slit diaphragm width is FAT BAL ol Qo) U, maElA, &

shown. Arrows indicate electron dense dia

phragms in the filtration slits. Original 3 Ao 27N HAlae] Wiz HeAR

magnification, Xx36,000. From Benigni A, A (permselectivity)e] ZAdo] Hme} #BHe] Y=

et al, KI, 65(6), 2004. N )
HHA o) (absolute number)9}i= #eio] Qirh o]
I ATk g A7E FAEY WUEROE ol el AN
Z7)o) AN @las FEv)) 4 3 T | ol BuEde thh thauh A Steffes
& AFA AsEel WANGS T, A ATAN  FE U} ohdeh fol BAE A nassi
Az 2o ¥ ATE A AA IgA A% P, White & A 18 Fut QA dUnE pole

oAl He HAESFE HZ BRHAFY. Steffes & %1}"1]’*1 EMxe] 7t b ARVt HATE B
o A 19 Banrh edA A 4Rw was 34 naAn’. FAE AEe i vhee dAz
52 B Fu of VM ERAE FAEFI F ZAA&m ek 1) AbFAl §49 8id, 2) AT
A50] 948 Budtgu? tzxoR White 52 Hef4e] 74 (absolute number/glomerulus) 3) ¥
Fad Al 18 g 7HAI QoA v AgAgHQ e =3 & ATAE 7R Sl E e F
ARG #dES Hole o] Al A "x of ZFAEXE H 22 ATAE 7HR oA R o



-~ A& : Podocyte in Diabetic Nephropathy —

2 xR ATAVAYE 39 (cover)dtAl € Holn I ZolWE (filtration slit length density)® 74
Z1AH 2EdlA (mechanical stress)® &4 © HA F o 9nigdA &R eides #A4 Y
Bol vl g Aolnh dRRlnE Holx o @At o @@ HAE &4 gande) 233
vjwste] vl UdRYlnel delnE Hol= #xjoA A A& & Aok AgEHAD )R BAEB

Z£E7] v¥ (foot process width)¥= #7893 o 2] (capillary loop)& HMAI L HLAEE AHAZ]

AT

Pavenstadt et al., (2003)
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COLLAGEN IV (a3, a4, u5)
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Nephrin, a Key Component of the Slit Diaphragm

Tryggvason K 2004 5" Internatonal podocyte symgosium
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Fig. 2. Schematic drawing of the molecular equipment of the
podocyte foot processes. Cas, pl30Cas: Cat, catenins, CD,
CDZ-associated protein, Ez, ezrin, FAK, focal adhesion
kinase, ILK, integrin-linked kinase, M, myosin, N,
NHERF2;, NSCC.nonselective cation channel, PC, podo-
calyxin, S, synaptopodin, TPV, talin, paxillin, vinculin, U,
utrophin: z, ZO-1. From Pavenstadt H, et al, Physiol
Rev, 2003
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Fig. 3. Glomerular nephrin gene expression in
control subjects [12.9 (105, 16.1)] and in
patients with diabetic nephropathy, receiv-
ing placebo [6.05 (44, 96)] or perindopril
treatment [135 (99, 183)] *p=0.0003 vs
control. Tp=0.003 versus placebo-treated di-
abetic patients. From Langham RG, et al.,
Diabetologia, 2002.

5000 -4

25 5 10 25
Nephrin mRNA (grainsiun?)

Fig. 4. Relation between nephrin gene expression
and proteinuria in placebo () or perin-
dopril treated patients (@). A close in-
verse correlation between the magnitude of
gene expression and the degree of pro-
teinuria was noted in both placebo (r=0.86,
p=0.013) and in perindopril treated patients
(r=0.81, p=0.004). From Langham RG, et
al., Diabetologia, 2002.
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Fig. 5. Quantitation for the immunohistochemical
staining for nephrin protein expression.
Data are shown as mean*SEM. "p<0.05
versus control, 'p<00l! versus diabetic. C,
control; D, diabetic, val, valsartan. aml,
amlodipine; ver, verapamil. From Davis
BJ. et al., fournal of Hypertension, 2003.
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