fEAGHAA A 19 B& A2E 20008

AA A QellA A

OdNEXIZ[

24 &) 74

gAgsE et et

o}

1. AFPAL AI0IM Ml 2HKE £410] ARA]
£480 M 7159 Aol o SR Y
2ixizke AF 2AHE USIN?

1844'd Henle F°] AITA AgelM Axd A
BA7t A5 o w$ FoE 4L ¥ AY
€ AAMgE o] 19683 Ridson B¢ &8 H&ez
Axd 59 A7t ATA &89 B=Rog AT
A od3ge) a2 o F& 4T FAE 2L AT
o} #<I5glc}. olo] Bohle, Striker, Atkin & V]
£ B AFAE F HAxd A 4] AT
Aol &AL 2159 Zidd o Fasy EE A
1% o3le d¥E AAHE FLE AAYl FY
€ ¥ gtk

AT AQ BT ol HANFA AYEY TA
AeAY, n8YAH AFE3E, thdd AAE FolA
E Axd HAe ¥Wite AVEY A s F8
g 4Ee 3 Aoz dAR Qi

2, Mg 2ia 42 ol JH2R AJ|se

oisjoll H&HE OIXE=1?

o8 7|AEo AVIEL gloey A= #H3
P ve glon dwtreozy: o&d e 2714
71hez dg3tn it

1) atrophic tubule ¥ atubular glomeruli7l 3

ARz A7%9 qzte] d%E A ¢ Yo

2) Postglomerular blood flow$} ZH4::

(1) cortical interstitial expansion®] f4=¥
intertubular capillaries®) 724 2 capillary area$]
A7} FuE0 ol2j§ W3lE efferent arteriole®]
resistance® F7MNA AEA/FFHRPF)E F2A7
3 AREA 2¥AE R ATAlY IR F
7 WEE fEAE ssAdel it

(2) cortical interstitial expansion® A>3}
2A@ Aol9] AZE FdAA ZATRe] AFrT

4 7

F¢g vl ¢ Jon o BE Nad AFT #F&
+ distal Na delivery® Z7}A]# tubuloglomerular
feedback€ ¥4 02X NYFHRBF) 2 A
T4 o3-8(GFR)E #2Ad 7HFeAel Uk

(3) 73 Y2 48 GFAXY &4E AndA
oA EuHE o8 8# 4% EZ(angiotensin
II, endothelin, PDGF), reactive oxygen species,
cytokine R AU Fell o8l AxBogo] HF
%Ktubular blood flow) B4 B FA &4o] #2
2 7Fs4el Aok

3. Mg ZH A2 ofF Ha8E Lo

LEWH=91?

Ao 332 PAAE, T 437 59 45 A
7 s olo] AES 7R dio] 4 R &
H HEA Aud 9% §F 2 FF9 A2 »
P 28 B2Ach gy Axd Y &
' Aud AVAE, dFAX B HfolHE Fel
ZFo% A% 993in 1 AoE A Yo

4. Mg ZHl 240 2429 MEE o{mEt

HERE 01d 5 UESIN?

1) M@ MWAE

1) Axd A9HZE dFAXe) Fdd JH o
oA F ot 29 Axd AYHEE o] AId
o8 g4 AE, T 97 T9 4FAZE 3212
% 9lE o2 chemotactic factorE ¥H|¥ + o
o =3 ICAM-1, VCAM-1 % adhesion mole-
culeg9 2do| 712 F Uk

d) Axd A9AXdr Hujld & e o9

chemotactic factor &

MCP-1 by IFN-7, IL-1 e, TNF- a, albumin

RANTES by IL-1a, TNF- e, albumin

Endothelin by albumin, IgG, transferrin,
HDL
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Lipid chemoattractant by albumin car-
rying fatty acid
Cbha by IL-2, ammonia

(2) Az 4MEE antigen presenting cell2
2388 + Ao T Adw7e #4338 =4 (mo-
dulation)@& 4 it} :

Hug JoMEE IFN-7 2€ cytokined A=
o &jsf MHC class II antigen @ costimulatory
molecule}! CD40¢] w#de] F7i=n] ulgld CD4
T 9379 34 € 84388 F92d 4 92 CD
8 T cell-mediated cytotoxicity® A& 4= ik

(3) Alxd A9l dF3scarring)NE HFH @
4% 5 gt 29 Ax@ AU RuHEHE
platelet derived growth factor(PDGF)& A-§-o}Al
XE 1A=2REH olFANHU F oy endotheline
AL {9 e oy kA W] AfolHEe F
g fdsln MAE9 714 Y4L& 23N F 4
o B2 Ax@ A9AME 2AMZ EGF(epidermal
growth factor), TGF- 8 (transforming growth
factor- 8) %9 cytokine®] 2|3 collagen-produ-
cing fibroblast-like phenotype22 W3] collagen
I and III, fibronectin 59 M¥s] 7]2& AH ¥
A% gl

2) HSMNX

ZHE U2 dAME 2 T 937 J&9 AxE:
A7V e R 23 &0 Az AHE A8
BAE Holt Aoz UdA glon 53] IgA A4
T 2 934 AgelAd = d3A Utk £ o
AEL] f30e JAFE AnP HAY 4% T
He Aoz oga3A gk

olg]dt dFME= o7 oxidant, protease, cy-
tokine 2 AAUAES Evldted And 3d &4
of B oz Aztala Qi)

3) MFOIMIZE

Ay 3 Ai3lel 38 d9gg ok

5. AFPAl MHOIM Mzt 2Rl 249

JIe2e ofd A\O0| M= UsIH?

ARTA] el Ao Hed 2 S4e) sdew

53 Z2& o 7IdEe) A7=ED Q.

1) Proteinuria

n

[

e

2) Ischemia
3) Glomerular cytokine hypothesis
4) Immune complex mediated

5) Cell-mediated immunity

6. Ol2{# Jd@2 olmEst 27k JHX|1
UESN?

1) 2% (proteinuria)

(1) sde] Mu@ 333 &9 7|Hdez Y75
T 9 58 AYH 2ARE AW ASo Y=
7¥?

@ I3 <A

a. The Ramipril Efficacy In Nephropathy
(REIN) study(Lancet, 1997): 8] x4 A
A FAANA 2] HEe ARke] A
ol wet AbTA g A Az A
# BA7 Qlgel Bud v gith

b. Breyer et al.(Kidney Int, 1996)

&l EN Gy FAA ggo] A
7159 dFE FAAse M FAF A4
o] ¥xg u} 9o}

c. 892 JgA nephropathy, membranous
and membranoproliferative glomerulopathy,
focal glomerulosclerosis, diabetic nephro-
pathy 59 AMEA A9 fxelA A7)
ABE 3% F Y= SPHY 949 A
el #AE wk 9lor ACE inhibitor?) %
g 2999 Fg 7AAA 49 AR
gl A 7159 43E FAT 5 Yok

@ 2¥4 24

a. albumin€ Alx# AHAHIZAH MCP-1,
RANTES, endothelin, PDGF, lipid che-
moattractant®] £v]& F7INZ & Uk

b. albumin® M@ AHARE7} 7|Age] B
2= d 98% oVAS integrin® 2Hd
4 ¥EXE 9AY9 fibronectin® #E
AEL 712 4L FAANY F Aok

c. albuming Mx# A M XA MHC class
II antigen®] 28E& F/MA T 4T E
49344 4 gl

d o8 dYFE 2Zddr ggue] Fxe
Ay A &4 Az vlEsie Aoy
o]y} ACE inhibitore] o2 guiue] o
o] Sol5W Mx¥ A &4 AP

e. protein overload proteinuria rat model:
bovine serum albumin& WMol B} W)
2 R gl G olo] GFA
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X9 A&, FA9 H#3 § Axd 2

#2 endocytosisl 9 AFT =HY ¥ FE

&4l fdd. 4= receptor-mediated pathway: #I¥ u}
(2) sl oF sjAoE AxF WA &3S At AESTE 8GNWe lysosomeo]A amino acid
FEA =2 2 2=y o] AFESF He APl lysosome

O ave] AU EA FEF(direct toxic ef- o] &4 frag £ gk

fect of proteinuria) : FFe = AFFE L@

(4) 20iZF oy ofo] Axd 3 &4d &

A Mny AFMES] lysosomeo] EAHOZM At Aoz LA YW

lysosomal enzyme < lysozyme, N-acetyi- 8-
glucosaminidase 22 lysosomal enzyme E°] &
Woz wdsHE RAE TEY F Yok
@ vasoactive and proinflammatory molecules
9] Byl AT g9l Axd FUMEE 25t
MCP-1, RANTES, endothelin, PDGF, lipid che-
moattractant 59 #H& WA
® oxidant ¥4 : AbFAeA AA#E transferrin
X+ proximal tubular fluid® ¥ pH wi&ol
Ao FEso g 5 Jor o FEL oxidant
9] ¥A4e s HEA 9 MXH lipid per-
oxidative damage& F#Ad 4 Uk
@ B g43Hcomplement activation)
a. AFEAelAN o#ig complement’t Ak
AA e o3 @A B & gloy, =
e AVAERHT gdille] 23 comr
plement7} A A48 5 Atk
b Alx@ AWM XA adde AFFI F
7Vstell @l ammonia®l YA = F7HEY anr
moniat BX 843E FEAY & Ao
c. XA ¥A3}E JA}E membrane cofac-
tor protein(MCP), decay-accelerating fac-
tor(DAF)7} 8%l Hj& L¥ds JdiF

@ g8

@ transferrin-Fe complex

@ lipoprotein: <38 A g¥o] Mx@ AyMx
ojA thrbEHA chemotactic lipid factor&
£u)¢ 4 gtk HDLo| LDL wlsl &zt
av % LDL& HDLREY 377t AX AR
AeA A7t o oE Aoz dEA
Atk

@ EA(complement)

® insulin growth factor I: Alxx@ W7}t WeflA
AY 99z 2@ IGF-12 Axd AXe
mitogenesis& A=3l3 collagen type I R
el 34¢ 348 4 Aok

® A}Hfatty acid): AE wiF A@PNA lipid-
depleted albuming %¥¢3% inflammatory
factor’t ¥HIHA gede Hi: U9 al-
buminel A#EHe v Az Axd 33
&3e BAY sFsAel AVIHEn Uk Al
albuminol HZ 7A7ZRA AdHdel AYY
4 9lev albuminel AL AW FHl
QM E AP APHAFX] F2o Holg B
ol Aoz &#HA gk

(5) "lAAZd A (minimal change disease)l

o= H7|uEe] A 427 o 4A 4 HNE S Axd 39 &4 B8] oHINW

od + gt
d 2A4 84348 JA3te EZF(soluble com-
plement receptor 1 or Cobra venom
factor)& Fo3ld MAxd 1A &Aoo 7
a2dd
® nephron obstruction : Tamm-Horsefall pro-
teind} oj3@ Qo] A3 cast nephropathy
E £ 4 2len] £§ Tamm-Horsefall pro-
tein AHAE gF WS HEANZD £ e Aew
A Urh
(3) 29 od FHAYL T AnT FuAMRE
A AEF HerP?
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F43 FEA v gloy g AL OFEE

Agsta g

© "MAd AN G FE selective
proteinuria®]t}.

@ viA¥s AR RANAS=E g2 -
B &d #EyE dojurz dilne] X& 7|
3tel #th

Q@ Ax# 3 &4 uARSgAAME B
oj8] ¢ ischemia Z< t& ¢¥ A7} T
Hojof AT JFsdE Ut

2) Ischemia

A}7A 9% 9 scarringo] €34 peritubular



capillaryol ischemia’} 2433}9 ischemiat inter-
stitial fibrosis”t ZF7Fgol wel postglomerular
capillary7} obliteration® o] B o] F%€ + v

(1) ischemia® A% WM angiotensin II(Ag
e FA4L AF3N Ag e 29 And ¥FE
Frdsla ol wYd AAHE FASA Axd &
48 g5 FEAE ok

(2) hypoxia AAE Ayt AFAXEANE Type
IV 2939 YAHE ICAM-19 FdE& F7HA7)H
o}- €2 matrix metalloproteinases®] Z4 ¥ MMP
inhibitor& %7147 4 9k

(3) Ag II 919 o¥] vasoactive factorsEXx 4l
e gy g Bt Re] opet o
2 98 A%E 5 MAxd 2 &49 R 2 A
o] BosteE Aoy LA Yt

3) Glomerulus—derived cytokines and growth
factor(glomerular cytokine hypothesis)

AbpAel A AAQE o2 cytokines R growth
factor7} 23 Axy &4E 79 § U
(1) AF7AlA AAE od?] cytokines ¥ growth
factort o]H W2 And 2HAd e =
@ AFTAA odnso] Hug FHAEed A
g (A8l o8] cytokines ¥ growth
factorge] A4 A&dh
@ efferent arteriole® %3} peritubular capil-
lary 9] W= AEo 2§
d]) MRL-lpr lupus mice 22X systemic
M-CSF= A%3dA fredd 2de] &l
uh glt}

@ diffusion into tubulointerstitium through

=

Bowman's capsule
o) Anti-GBM nephritis, anti-Thy 1 dis-
ease, puromycin nephrosis 43¥ &
R Ao A2 94F AT #9
2 x7)o|= periglomerular % hila of
glomeruli2 %8 AZ3e 2L 32
T itk
@ mesangial channel& %3l efferent arteriole,
lymphatics, ¥494xPRoz &4 = gt}
o)) accelerated Anti-GBM nephritis
4) Immune complex mediated
(1) Lupus nephritis®lA¥ immune complex7}
A}7A #nt obU} peritubular capillary % tu-
bular basement membrane(TBM)o|= 3% o]

AlpAe] W3el F@sA Mxg 3F &L S
Al & gith

(2) FATFAZIAGAZG = AFTA AU g
A7 TBM3 dsle] And H3 &4& F24
4 & ck

(3) passive Heymann nephritisslA& AFEA}
43 Mo oig A 7F subepithelial TBM3 A
gt A FF &4 F2E 5 ok

5) Cell-mediated immunity

ALEA T Alxd o] 4R TAHY of ™
cross reaction®l 23 T dul7te] Ao Axd
d &l fud 4 At 2 immune toler-
ance 71He AAe] el cell-mediated delayed
hypersensitivity typed] ¥H$-o] f-2=o] HMux# 3t
A &) fud F Uk

gngs

1) Nath KA : Tubulointerstitial changes as a major
determinant in the progression of renal damage.
Am J Kidney Dis 20:1-17, 1991

2) Yee J, Kuncio GS, Neilson EG : Tubulointerstitial
injury following glomerulonephritis. Seminars in
Nephrology 11:361-366, 1991

3) Burton CJ, Walla J:Proximal tubular cell, pro-
teinuria and tubulointerstitial scarring. Nephron
68:287-293, 1994

4) Picler R, Giachelli C, Young B, Alpers CE,
Couser WG, Jhonson R]:The pathogenesis of
tubulointerstitial disease associated with glo-
merulonephritis: The glomerular cytokine theory.
Miner Electrolyte Metab 21:317-327, 1995

5) Remuzzi G:Abnormal protein traffic through the
glomerular barrier induces proximal tubular cell
dysfunction and causes renal injury. Curr Opin
Nephrol Hypertens 4:339-342, 1995

6) D’Amico G, Ferrario F, Rastaldi MP : Tubulo-
interstitial damage in glomerular diseases :Its
role in the progression of renal damage. Am J
Kidney Dis 26:124-132, 1995

7) Abbate M, Bertani T, Remuzzi G : Nephrotoxicity
of increased glomerular protein traffic. Nephrol
Dial Transplant 14:304-312, 1999

8) Muller GA, Strutz F:Interstitial pathomechani-
sms underlying progressive tubulointerstitial da-
mage. Kidney Blood Press Res 22:71-80, 1999

9) Wolf G: Vasoactive factors and tubulointerstitial
injury. Kidney Blood Press Res 22:62-70, 1999

-S 105-



