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1. AR MO MaB ZHE €40 ARl
&80 o JiE9 Aol o Sa8 WY
2ixi2hs AYd 2 UESIN?

1844'd Henle %ol AbFA Agofy Axg 343
2471 A71%9] 43 w9 FaFd UL ¥ A
& AALE ol 1968 Ridson ol o3 xgeow
Aud Ao H=rt AP &40 AxEch AR
H g Zae o F& 4w #AE Ha e
o] <159t ojo] Bohle, Striker, Atkin & ¥
£ g8 d7AE A8 A T3 &3] AR
Aol £4RT M%) b ©f FasH £F A
7% %o dFE AT TG AAYel g
€ w9k

AL NG B olyel wATA AEA A
AeAd, ¥y A43E, ohdd 438 BelA
= Ae# e #ge A% #F4d e Fa
& A8g g ez dExin Aok

2. Mg 218 242 ol J|EeR o)E9

ofsioll HEE DIXE=IH?

o7 7lHE] A7IF gloy om #4E W
3P b glen dwiyozE oEn ge 271F
7ldeg disin ot

1) atrophic tubule ¥ atubular glomeruliZ} %

dE oz A7) ofglel 4 vE 5 Qo

2) Postglomerular blood flow$ Z4:

(1) cortical interstitial expansiono] fE¢sH
intertubular capillaries®] A<= 2 capillary area]
&7t Ty olgg UM efferent arteriole®
resistance® F7HIA AYFRFRPF)E T4
3 AMEA REGE KUY AT arE F
7= H3E LA JHsAdel At

(2) cortical interstitial expansion® Alx#-3
2A® Atele] A g FUAIA RA#Y AFFT

4 7

Y% YA £ o od wE Nagf AfS: T
£ distal Na delivery& %7}A# tubuloglomerular
feedback-& €43 ogN VYFHRBF) 2 A+
T4 G3E(GFR)E& #2A2 7HsAe] otk

(3) 4 JH2 A&d IFHE ] &4 AxdA
XA ¥oisle o2 99 5% Bd(angiotensin
II, endothelin, PDGF), reactive oxygen species,
cytokine R AAAA o g# Aoz ¥F
%(tubular blood flow) #TA R =3 &40 H4
2 7tsAdel U

3. M ZHi 4R ojE Yeltiy Azics

HELH=I1?

Aed HAE AR, T a7 59 €3 A
7t HUEI olo] Axsl s o] YA W 2
A HEAM Mx® 9% 3 9 g MedzE o
PE)e 2744 2% gaA Axd 3Ee) &4
B Aud AYME, AFME ¥ MRolAE Fo
FTAT AYE I8t AE Ao Azsim Qo

4. Mgt IS £400 24209 MEE ofmst

e ol = UsI?

1) M@ ATME

(1) And 4uEE 954¥e] 449 24 B
AY £ Ak 29 Hu@ JUMEE o8 ZAF
g8 tia NE T 997 59 943428 F9Y24
F Q¥ o8] chemotactic factord& Eo|¥ + Yo
o E£§ ICAM-1, VCAM-1 % adhesion mole-
culeg 9] L#o] F7bg & Uk

o) A AuAEAN g & e o

chemotactic factor &

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

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

Endothelin by albumin, IgG, transferrin,
HDL
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Lipid chemoattractant by albumin car-
rying fatty acid
C5a by IL-2, ammonia

(2) Ax#® HJIAHIXE antigen presenting cell2
4% 5 Aqew T dATe] SAHE =W(mo-
dulation)® & Ut} :

Auxd 4YHEE IFN-7 2 cytokines| A=
ol 9Js8f MHC class II antigen % costimulatory
molecule! CD40¢} #deo] Frisle] uletrd CD4
T Ao 34 9 84318 248 U2 CD
8 T cell-mediated cytotoxicity = @A § drh.

(3) =@ E9 dF3Hscarring)dl= HH &
48 = Uth: &9 Axd FuAEedAs BuEE
platelet derived growth factor(PDGF}& oAl
X EERE oFAIM 4 9dew endotheling
NAME F¢ B ole A W dfotHEe] F
g fustn MR 713 ¥4& FANHE F
ot 2% Axgd H4HMd¥X RHE EGF(epidermal
growth factor), TGF- B (transforming growth
factor-8) %9 cytokined] 2#} collagen-produ-
cing fibroblast-like phenotype2 2 ¥ 3 collagen
I and III, fibronectin 59 M¥2] 712& A3 ¥
A% F U

2) HBME

7+d 2o gidAE 2 T dsi+ J&9 Axe
A7Vs a2 9 2ARA &40 Fxe) AHE 49
BAE Hol: Aoz ¥iA oy 53] IgA 44
Z 2 A AgelA F d8A Yk EF ol
Axe #9dg AAsy A TS &4E A
Hie Aoz d#A sl

o2t AFEMEE o] oxidant, protease, cy-
tokine ¥ AAAAES Bvjste Mog H &4
off #A% Aoz AZEtn AT

3) MROME

Ax® b2 HFsel 8 4¥8e @

5. AFPA] AOIM M@t 2HE 249

ZI¥eRE o{EH# AEOI AIHT U=21?

ApA AdeAe) Mg 7Hd 49 VHegE
o3 g2 o8 7|dEe AVET Ytk

1) Proteinuria

2) Ischemia

3) Glomerular cytokine hypothesis

4) Immune complex mediated

5) Cell-mediated immunity

6. O|2¢ JdRE oimet ZHE KT
UE=7t?

1) EHfiz(proteinuria)

(1) o] Mxe Hd &49 7|Hez 4zt5
E 94 & 4¥Y SARE owE RAE e
712

O €44 A

a. The Ramipril Efficacy In Nephropathy
(REIN) study(Lancet, 1997): ¥]3xA] Al
FE @xoA addel ey AIZle] A
Holl ol At dge g4 Az A4
# A dgol Bag v gl

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

A& &N G @xtollA ggdo] 4
7159 AFE A /1Y FLE A
o] g v ot

c. 8¥t& JgA nephropathy, membranous
and membranoproliferative glomerulopathy,
focal glomerulosclerosis, diabetic nephro-
pathy € AbpA AY B4 2759
AHg ¥ £ A HYHA HE I
o] #2E v glew ACE inhibitord %

= oA kg FAAA QA FAF
dagiel N 7% IE HAE F Ut

@ 484 <A

a. albumin® Mx@ FHAEALN MCP-1,
RANTES, endothelin, PDGF, lipid che-
moattractant®] EH|& F7HA"H 5 ok

b. albumin®& MA@ AHAZI} A 7
ZA5e o 98% oV A5 integrin®) o
g RBRYE 849 fibronectin?} Z&
AEe 71d AL FANH Uk

c. albumin® Ax@ M oA MHC class
II antigen®] 4#E F7HAA T 43+ E
g4 E ¢ dvk

d 48 dE5E RddA gaude FEs
And 73 &4 Axe uigsiy Ay
Hoji} ACE inhibitor®] Fo2 goe] <
o] Foj¥d Mud 3hd &Abe] AL

e. protein overload proteinuria rat model :
bovine serum albuming WA 87 o
2 Rzt ghiller}t WAsI olo] dF5A)
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ol &, NHe 4H% ¥ Ax=w A
&40 fgdr

(2) s ofd 7|Ho2 MHx@ d &48
FrEATIE7R?

O srde] AHAQA £4 A (direct toxic ef-
fect of proteinuria): }Fo.g AFFEH Ky
s Mxy AUMESL lysosomec] SAELEMN
lysosomal enzyme % lysozyme, N-acetyl- 8-
glucosaminidase ¥ lysosomal enzyme £°] &
oz wigss AE #AY & Ut

@ vasoactive and proinflammatory molecules
9 §ul AF: 49N Mud FUMAEE AFEd
MCP-1, RANTES, endothelin, PDGF, lipid che-
moattractant ¢ #8]& FA|7c)

@ oxidant A AFTAMAAM oA#E transferrin
M E proximal tubular fluide] W& pH uw&d
Aol Feslol g 4 9lor o HE-E oxidant
o] ¥Ag Fxste] AEA %L ME] lipid per-
oxidative damage& #gAld § Utk

@ 2 g4 (complement activation)

a. AbPAAA A3tE complement’t MW
A AEe] g AN € + oy, =@
Aog JHAEgyE sdde] g3 com
plement7t 23 A€ + Uk

b. Alx@ oMoy gde] AFFIL F
71t wel ammonia®] ¥AZE F71HY amr
moniat BA ¥ANRE FHEAY 5 Uk

c. B $AsE JAS= membrane cofac-
tor protein(MCP), decay-accelerating fac-
tor(DAF)7} d%o] vl3] Aviole 4dH
o2 Hy|wEd RA 84937 o 44 A
ojd 4 itk

d 2 8438 oAste &3(soluble com-
plement receptor 1 or Cobra venom
factor) & Fo&ld Axy H &4e] 7
ES215

® nephron obstruction : Tamm-Horsefall pro-
tein? oZg se¥o] A3l cast nephropathy
E f2NZ + dev £% Tamm-Horsefall pro-
tein A= 5 ¥E-E& FEAMI F e ez
a#HA Adrck

(3) 299 e ofd AAYL FH M JHAE
A AFT HEe7W?

2 endocytosisdll ¥ AEF =HM U¥ FE
A4 E receptor-mediated pathway® #H¥Y }
Atk AFErd 22 lysosomedl X amino acid
2 By Aol &S HE B9E lysosome
o] &4del FEE F girh

(4) 8t Z ofwl chule] Mu@ Tl &4d B
dq8ts Rz dElA e

O g2

@ transferrin-Fe complex

@ lipoprotein : g Xgio] M AuAX
of x4 thAEIHA chemotactic lipid factor&
#ulg 4 ok HDLe] LDLe| uvls] &3}
an =3 LDLE& HDLY #7)7F AN Abp
MellA A rirt o ol Aoz d#A
=4

@ B M (complement)

© insulin growth factor [: Alx¥® W7 WA
A% wda Fag IGF-1¢ Aux#d Hxe
mitogenesis®& AF8 I collagen type 1 %
Vel 44¢ 3N & vk

® AAKfatty acid): ME WY APAA lipid-
depleted albuming& %<3l9¥ inflammatory
factor7} BHIEA gethe B 3o al-
buminel A= gl APAs Hxd 703
&l AR Aol AVi€n gtk AA
albuminofit Hi TAAA Adate]l ARy
F 2v albuminell ZHE AW FHl
WM E And dulgxe] F4of ol B
ol Aer FuA gt

(5) vM¥34dd¥(minimal change disease))
AMe o e e &4 B o8

43 wEA e glod o8m e ofEER

Asta sl

@ vAEsg PN Gl FF selective
proteinuria®}cl.

@ DAL pANEIEE ARE YR
¥ g #BErt dojves gk & 7
Itel Fo}

@ Axy Hd &4 vigEsddgede 1)
o2} ischemia #& & 49 =7t Fub
slojor WwAlE JHsAR Qo

2) Ischemia

ALPA A% 9 scarringsl 2184 peritubular
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capillary o} ischemia”’} @489 ischemia¥: inter-
stitial fibrosis?} ZF7}gel wWat postglomerular
capillary 7} obliteration® o} d% v &g £ 9}

(1) ischemiat 413 o)A angiotensin II(Ag
el 4L AF3 Ag I 29 HAuxd vEg
Fdstn oty YA A4YE FAE AR &
4& HE FEAL 4+ Yot

(2) hypoxia AAE M@ a4 LolAe] Type
IV mdde) A4d ICAM-19 #48& F7HA7iq
o}-%? matrix metalloproteinases® 74 ¥ MMP
inhibitor& 7M1 # Uk

(3) Ag 11 919 48] vasoactive factorsE%E A
Fe] ¥AEE Aot B Aol ope o
2 98 AFHE B9 Axd 7HA &4 A 2 A
o Boste Aoz gEAT gtk

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

AbFAolia] BAYE o8 cytokines ¥ growth
factor7} A3 Axd &4& /4% + Yok
(D) AFA A AAE o8 cytokines ¥ growth
factore ojH Wyoz And Ao T@E=s?
© A AaEe] Axd FuidEe 2H
R (2o o8] cytokines E growth
factorgo] A4 A&dch
@ efferent arteriole® %8 peritubular capil-
lary®] W= MlEe] 24
of) MRL-lpr lupus mice @A systemic
M-CSF& AadA feld AYe] g
LI =
@ diffusion into tubulointerstitium through
Bowman’'s capsule
o) Anti~-GBM nephritis, anti-Thy 1 dis-
ease, puromycin nephrosis 4% $E&
oA Axd A2 d4F AE H¢
2 &7)ol& periglomerular % hila of
glomeruli2 ¥ Alzsls 2L #3y
& Utk
@ mesangial channel& %3 efferent arteriole,
lymphatics, ¥49A=Eo2 T€H 4+ U}
o)) accelerated Anti-GBM nephritis
4) Immune complex mediated
(1) Lupus nephritis®lA+= immune complex?}
AbEA ek o2} peritubular capillary 9 tu-
bular basement membrane(TBM)slE 3 #%io]

AbpAlel Wskel $@EA Ax@ 32 &4 §Y
Al 3 it

(2) $ATAZIAGA R E ALFA] Yo g
g7 TBM3 288 Aud 13 48 f24
4 5 Ao,

(3) passive Heymann nephritiselAE  A}EA
48 AEe] i ¥} subepithelial TBM3 2
Ete Aud 3 48 feNd 5 U

5) Cell-mediated immunity

ATA B Axd gedo] d¥ Z2AY oy
cross reactiono] o8 T Y#Fof QA so] Axn
d &40 #¥d + U9 EL immune toler-
ance 719l 44 wWl cell-mediated delayed
hypersensitivity type®] #go] f&5o] Mg 3
2 &l fd ot
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