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Pathophysiology of Minimal Change
Nephrotic Syndrome
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A 7R ete] B s HBAAM P UInE &
YA 7ln zAgHo R Aggel wq¥ AFFEY
# fFAbgh W3lE xeAlzlol Orikasa §& AMTA
71429 slit diaphragme] did ©d FHAE FHol
Al T3t AE duling dAdA7led st
ojig H4Y dAFE FUsGEY, FE ¢
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2. AFPA 149t Rty

AALERE 28 AAe R GAY ddoste 24
Ao E43 yHzA FFE FAAAC A
71AeE Age g ddsts ¥ 7ALLEA
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of olate] EeiMol glon k@ H9io 7)Ao y|
sto] of$ Tgm, EG 330 o3t FAHS
tHFig. 1). wpgel N ¢&¢] A2 lamina rara ex-
terna, lamina rara densa ¥ lamina rara interna
Z F4%e] Ut} Lamina rara externat AFTA|
A M Xl 25l lamina rara internas WY M X
o olsld MgAgc Al7A AHMEE £E571& ¥
&ted lamina rara externacl #ol 9lon 9o
lamina rara externat FHY A AlFAl A
¥2RE ¥ ZEI)ES FH3o oAl zipper #

Fig. 1. Higher magnification of the capillary filtra-
tion unit. fp.foot process, Sd.slit diaphragm,
fn.fenestra, LD, lamina densa, LRE, lamina
rara externa, LRI, lamina rara interna, En/
endothelial cell, Ep.epithelial cell( X50.000).
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& ko] diaphragm slitg WEUL ATl A
e e 9n e JdgMEs Fuldd Fle
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ApEA 7R vEe] Bl aigoaje] A¥e] oiME
Farquhar %o 2j8te] Wol ¥alAA =HAm, o
AArabgol 28 dextran, ferritin, % ZHE peroxi-
datic tracer% & o]&8 b3 i ue v)Felyt
%3t ©2iel slit diaphragm %o =g @& A7t
o|Fo] Ml Caulfield®t Farquhare o3 a7]9
dextran®& ol &3t A A FaAE A7 A
EaAe dextran®] 7)o whAEE FHsHE,
Brenner & ojg] 7}A H7¥ RSE 7 dex-
trang o] & HYFlA AH RHHL GH7], F
A4 A7), A7 M2 FUSE FYEANFig
2) ol AR 7] Rud e A7 WA
Kol 9l FAHE= AL o 4 Uk Cationic
ferritine] AbFA 714 2te] WEa offo] RatEE
Hog Hol ALFA 71X &o]& EH7t lamina
rara externa ¥ internacl #EXel QUE A& &
4 9lal, Fof o] o2 R+ heparan sulfate pro-
teoglycan(HSPG)o. 8 F2 FAjgo] g= 7o &

FRACTIONAL CLEARANCE

EFFECTIVE MOLECULAR
RADIUS [A]

Fig. 2. Fractional clearances of cationic diethyla-
minoethyl( DEAE)-dextran, neutral dextran,
and anionic dextran sulfate plotted as a
function of effective molecular radius. A
maolecule with a fractional clearance of
zero s completely excluded, whereas a
molecule with a fractional clearance of unit
encounters no measurable resistance in its
transcapillary passage  Relative clearances
of dextran with molecular radii ranging
from 2 to 3 nm are as follow: DEAE >
neutral dextran - dectran sulfate.
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Kanwar 5& HSPGE ¥#3l= f49< hepari-
tinase® @FAZ F FolL, Fol& ferritin ¥ &
o] ¥ 4RWE A #FAZ ATl hepari-
tinaseol 2lste] HMel® NHAHME 2HE FAAEO
Ab7A 1A e E#std e cationic ferriting A}
FA 71xete] gol& Rfld FAHA ¥ anionic
ferritin® TUY BEE B} X3 heparitinase
Hx Folle BSAE AFRA 7iARHE 4Hs] Fost
o ga=AdA FAHAG(Fig. 3). o} AFE AP
A 71Aete] HSPG?: Al B34 Fa% A48
& e RAE #AAA FUAk HSPGE sulfater]st
carboxyl71& ZFAal Qle=d] olol o#iA &eold A
A& ZA Ho, AT ZiHYnE A(gel) Yo
stER AbRPA Z1Aete] A3t A¥(charge barrier)
ot olye}l =7]) AY(size barrien)lT F4F §
&8 @l olx HSPGY A4dol gl d¥ixg H
ol o] NAFNA Hal(charge) ¥7 ohigl 2
7] dego] FAjol] AAHE HE £ W &+
k. HSPGE ARPA oA XM oii& 4=
WA Eoil A dy gHAe] He o] HAHUC

o AFFTY EIHNEE A EAE
2 AgsEn vk ARRA ARt &48 Yo
HSPGS 4ol gaste AbFal 7)Ao s 2
o] AAdsle] dR¥ginyt YAgdn ¥ 5 AUk |
AE NFFFANE O @A gl 27
Fulo] Aale AuHoz e Hlate] MaiygHol

Fig. 3. Light microscopic autoradiograms of the
glomeruli from control{lA) and hepariti-
nase-treated(B) kidneys that were per-
fused with radioiodinated bovine serum al-
bumin. After enzymatic treatment, the bo-
vine serum albumin is not retained within
the capillary loops(Cap) but escapes into
the urinary space( US)( < 1,500).
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ge o AFFAME B F fgde FFo Fd
HFA FAHY B4 ARE AASA ARE
e 8% agg A5 7127 HUuck
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1094 A gAols 15 d3age] 93 2@ ¥ 9
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Z2 Aug deovie BIE AU HEA pro-
tein-A§ ARg3te] A9 EAE AEE3 o]RE o]
#38od OA] G E o A7lE ARE Stk

Protein-A+¥ IgGE 90% o4 FaA7)a, #d
off IgA9} IgM3e ¢ 50% HE F33e 4dol
Utk d¥ fibronectin® EA vhgo] AZIE
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protein-Agtil & 4 Slt} Dantal & 1039 A
W g2 A protein-AE AHEF HY FAE Fd)
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protein-AE AH3¢ WA F3 Xgge ded ¥
A agee] nlEldye WY gol UinE A4
ik e Helg 839 49 w¥w Faade}
o] BACIAM W FaEo] wad @4 e H
g o WY o A dEy ole BAEe] ¥R
o AGFBRA o 2o wilxe] HAL A
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g Ak
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& YolFE BE QA7 AAdNE AME $U9%
4 gtk 28y olA7A protein-Ag& AHEE @
o Fao| B 77 #EF dAolth Protein-A
E ARE Wy 3ol tE ATA FAPROR
FSGSelA W& o &7/ vka Basn lojM
3o 99U AEFFTY AT BEE A7 3
= AME A A¥Adel it @ 4 gl

4. glémerualr permeability factor(GPF)8|

mAHs NFEFe] WY F& T-YET dg
53 Mol4 Fo] FSGS7t A% #4e P&
protein-AE AMg-3le] WY FHAAN ¥ gFHE
ALg8led GPFE £3AIAA o8& FolA FAUFAL
#HAY B FAstd dillwrt Bgsie] £&94e]
EMoA GPFe Z71& 100kDa ©)&9] #Aj@ejet
o 3AED YoM WY FEEY 8o 3L A7)
o}t

oz AFES st XA GPFE AA 49
HE] gt AMTAH AT ol FHE T
Aste B4 HSPGY Aol ¥zg dedin, %
719 4%, EvHflattening) ¥ =& s
a7 AHdx GgE ZHM ATA 7IA % Fi
AL WA @xgE AU FAED Y

T-cell dysfuction

Size barrier

Charge barrier GEC

A
Fp retraction, fusion J

GBM anionic sites +

Albuminuria

Fig. 4. Pathogenesis of Minimal Change Nephro-
tic Syndrome(Hypothesis). GPF; glome-
rular permeability factor, GEC, glomerular
epithelial cell, Fp; foot process, GBM;
glomerular basement membrane.
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oldsich webad & o DU W] sbgel ¥
¢ AAelnt

olg|f NUE WHEL Y4HEY Tomizawa ¥
o} guinea pig® ¥ FIAHE BiAS: Wi
2A4 GPF&tn A== A dRe] FAIG ¥
e BAe s whgolnt o] WHE A
717 ol Helsrle st HRe Fip4o) w:
A AR B dAESFET e ofe] U,
AR wacfdE FHo A FAHE e ¥
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A& WA RYctn BRSAAN el A&
BHEA ALEE Vol REY] e AY ol
gt AZsch Sabin Fol 3tq AAE #eE A
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Ao} W3aE #AskE W] AEHT ok

= z

Aoz Lol vAY3 HAUFFETLS o7
2 ARG W ride] HHEHAE kAW HI27
Ao Be Rag FHsH T-YZF9 7537t
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