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Summary: 'The aim of this study is to describe the morphologic characteristics of the
early changes of focal sclerotic lesions in aminonucleoside (AN) nephrosis. AN nephrosis
was induced by repeated injection of puromycin aminonucleoside in WKA rats.

Sequential changes in glomerular lesions were observed by light and electron micro-
scopy. In the early stages, a number of glomeruli were found to adhere to Bowman’s cap-
sule without focal sclerotic lesion and/or hyalinosis. Electron microscopy showed
degeneration of the podocyte, such as by foot process fusion, microvilli formation,
vacuolation or lysosome in its cytoplasma, Moreover, detachment of the podocyte and
some denuding of the glomerular basement membrane were noted. These features seem
to be initiating events for capsular adhesion, leading to deposition of hyaline or proteina-
ceous material and desquamation of endothelial cells in the capillary lumen.

Immuno-electron microscopy was used to study the localization of fibronectin in the
controls and in the glomeruli with AN nephrosis. In the controls, fibronectin was mainly
restricted to the mesangial matrix, especially in the area surrounding the mesangial cell
process and at the interface between endothelial and mesangial cells. In the glomeruli
with focal sclerotic lesion, fibronectin increased proportionately with expansion of the
mesangial matrix. Deposition of fibronectin was also found subendothelially along the
glomerular basement membrane and in the region of capsular adhesion. The results

suggest a possible role of fibronectin in the pathogenesis of focal sclerotic lesion.
Index Terms

aminonucleoside nephrosis, capsular adhesion, focal sclerotic lesion, fibronectin, immuno-
electron microscopy
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BHE). —7, AN 2#RKERET2LEEOR 7 » — ¥
REEAVERE L, ARERAIC BORTE(LERZE (focal sclerotic
lesion; FSL) 23%&4:4 52 (184 AN BE). £ TH
ECIE, BiZite b MCNS, #%Zitv b ORIRAERE
WE{LEE (focal glomerular sclerosis; FGS) o5l 51
ELTHWBRTWS.

Rich® 31957481, MCNS @SRz, kil
RO AR IL U B FSL 2R e 35 FGS %
MCNS & X B b HIBEORBR EE L TREL T 5.
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T HOOD 7 P OFEREESIL T > T b, L
L, AFEDRERECOWTUIERE LCAHDER S
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7 4 7 r % 79 v (fibronectin; FN) (349 FEH4577
DWEATH D, Mg, WMinsMRAEEOEE
ENETHHIAEENERD 1 > TH D, *iclik
B, BERERAPAGBEREDRE & DEE I EWiE
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L. S5 AN BHEO1RRE

(1) SEBREM

SEE T 8 W WKA 2l » + ((KE150~
180 g) (BB A LY & — BHE— ML X b X
nr) BEMALE. 5y MEIREr - HNTRBFL, +
)= g MF ERER (9 =v 2 VBT EER)
& REK A B e B S e

(2) AN BEDElE

¥ -3° puromycin aminonuleoside (6-dimethyl-amino-
purine-3-amino-D-ribose, Sigma # #l) % 5mg/dl
WEE L 0B X 5 A AN KA L, 1.5mg/100g -
fREX 1 H 1E, 5AMERL R TES LA
(17—=n).

1) ANy ## (120T)
R L.

2) AN, B (161E) : AN 1 7 — At 5EDDH20H [
[z s\ wC ANL 7 —A%5EinL, 380 BICE& L.

3)  RREE : ATIRIEK DR ETENCE TER L7
L 8IED T, F&ZhZh ANy 35 X OV AN, O H
Bre LCRAMMEAE L (Fig. 1).
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Fig. 1. Experimental design.
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rat plasma
4°C, 9000g, 15min
sepharose CL-4B

0.15M NaCl, 5mM EDTA
10mM Tris-HCI (pH 7.4)

gelatin-sepharose

4M Urea, 10mM Tris-HCI
(pH 7.4)

heparin-sepharose

0.5M NaCl, 10mM Tris-HC1
(pH 7.4)

ultrafiltration

fibronectin
Fig. 2. Purification of fibronectin.

ml, 0.2M 7 ,{b7 = = 2 & Rk =/ (Sigma #:
$1) 0.25ml 3% L 0°95% =4 / — 0.04ml % iz TR
&L, £C, 9,000g, I5HRIELAHLL. L0 Eif%
Sepharose CL-4B (Pharmacia #L#l) » 7 4 (1.5x25
cm) gL, 0.15M ks + ¥ v 4 (NaCl), 5mM
EDTA &% 10mM Y RIEER#EE R (Tris-HCI) (pH
7.4) THH L, BHETEIL0. 350 HE R FED. EHIT
Gelatin-Sepharose 4B (Pharmacia #-#1) » 5 4 (0.8%
15cm) % 0.15M NaCl, 5mM EDTA %7 10mM
Tris-HCl (pH 7.4) TPl 2D 7 27 AR
BCHEE L FNSE LS Teb, 0.5M NaCl
47 10mM Tris-HCI (pH 7.4), “o>\»¢ 0.15M NaCl,
5mM EDTA 47 10mM Tris-HCI (pH 7.4) Cpe#
L, 4M RE#E4E47F 10mM Tris-HCI (pH 7.4) CTHHEL
7z. ¥k, 0.15M NaCl, 5mM EDTA 474 10mM
Tris-HC1 (pH 7.4) T ¥ {t L %= Heparin-Sepharose
CL-6B (Pharmacia #-#1) # 5 & (0.8 15cm) 1z ¥ Hijd
SEwL, 0.15M NaCl, 5mM EDTA 47 10mM
Tris-HCl (pH 7.4) G LD bic 0.5M NaCl &4
10mM Tris-HCl (pH 7.4) CHH Uz, #H4E D 280
nm COWEELZRMEL, KK FNyE LG (Fig. 2).

7ok, FN of55iE 1% SDS-polyacrylamidegel % &k
Bk (Laemmli ©J530) 1 X o THREL 2.

3. #i FN $itho (s

(1) P OrERE:

FN ik Molnar 50D IEEIC X o TIER L 7.
¥ 72 1ml » FN (0.5mg/ml) & complete Freund’s
adjuvant (Difco Lab. ##) D% BMEK S KRDHEL
BAMICES Ui, SRIMFREER 14, 21, 28% L85
AHO 4 EEHL, 420 BERML . SUMELRE
i#kk (Ouchterlony %) 12 X b ReSEM: & Il RE L

7.

(2) IgG D Xt Fab® Offl:

KELMES 56°C, 300 FHFEEMELz D B, 0.01M
PBS (pH 7.2) C2f5ICfRL7c. DV CHMBICSE
DI00%LRGRIE 7~ & = ¥ & (FR) L L e bk
AN, O FfEE =R C00HMBR L. RAEED
SYHEL TR & 50% M e BB L, HER
DOBEL Tk a 5. = oWy 2 &0 . 0.01M
U v ERiEEE (PBS) (pH 8.0) iR L, MEEK<T 1
BREWL Tz D\ T D% H 8 % DEAE-Sephacel
(Pharmacia #-#1) » 5 & (0.8x15cm) ¥inL, 0.01
M PBS (pH 8.0) CIBENEEEE Lic. HH Ly
D 280nm CORKEABEL, 1eG HErED TR
SHEBE TEBL, —20C KEBEEELL.

FRAUMBELSES A 2.0ml of#l IgG (10 mg/
ml) = Iml @ 0.05M FeEeigiEg (pH 4.5) 2N 7= D
By, FRCFRE L 7z~ 7+ v (Sigma ) %W (3mg/
0.05 M Fee#EE#E 1 ml) 0.1ml % jnz € 37°C, 168R
RIG&¥. o¥ KK 0.1 M PBS (pH 7.5) ¢
4°C, 6 MBI, 2-ANHT =& ) — AR KL
A O0IM e X 5wyint, 4°C, 3045 L .
XBIE—F72 b7 3 F (Sigma #H81) &L 0.12
Micie b & 51eing T4°C, 1EFE###L, 0.00M PBS
(pPH 7.5) fr¢ 4°C, 1BEN LD, =Eif, 10,000g,
30 EELDBEEL 72 B F © k% Sephadex G-
100 (Pharmacia #%4) # 5 4 (1.5x90cm) ML,
0.01M PBS (pH 7.2) CHH &2 C Fab’ @4 157,

(3) Horseradish-pcroxidase FZE) Fab® {Eflp2

Horseradish-peroxidase (HRP) (RZ 3. 0) (BEyE#5#5#E
) 4mg % 1ml ORI KICEML, 02ml 0 0.1 M
avRMBF MY Y AEINL CER TO0MBH LD
RIG& . DERCRKIGHK % | mM FeERE @ (pH 4.5)
T 4G, 1RBNL 2. £O#, 0.2M JRERE
(pH9.5) 20ml #n% < HRP %a 74 % V{LLThs
5, BB Lo 1ml 00.01 M REEHK (PH9.5) 1z
WML Smg © Fab® 2 yRin L TR T 2 WL
Joo PR L7z 0.1ml oKF{EARYHEF Y A
(4mg/ml) #hiz, b 4°C, 2MpE#H# L, HRP
13 Fab’ %787-. ¥ 0.01M PBS (pH7.2) T
4°C, 1B E, Sephacryl S-200 (Pharmacia #-#)
#F A (26X70cm) L, 0.01M PBS (pH 7.2)
THRH UK L. 280nm & 403nm CTOWRIE S
ELCEHNYE R HED, —80°C THEEREEL .
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U RIR & EL L CRE % I L, Kingsbury-Clark
Ee X EAREYHELCIHREAEYEE L.

(2) IR '

AN, B, AN, R IORBFEDO T » = — 7 VK
MR i U C B L. B, Moo M o B
R U OB, Bk X O B O R &
Lic.

1) HBENEE : BRESEIBETE S X 5 Ei
iR - THYIL, 10%FEE v~ ) v B CEEL
Pr %5 7 4 vAEEE Spm i) L, Hematoxylin-
eosin (HE), Periodic acid Schiff (PAS), Periodic acid-
methenamine silver (PAM) o £ 4xf8% K L CICHER
BEERTo 7.

2)  SREREFRZE ORI : & SR R IREASREE D BIE
[ RERAGREY & Bowman 3L Dz (Bowman 3
3 ; capsular adhesion) DA MEE FSL OEEIIL LT T
D ¥RT Grade 0 BT 4 B 3L CREA L
Iz,

Grade 0; Bowman g5 FSL 23% 572K FA®H 5
WP, BUNARBRAERZEC Y3 % 4 o (Plate 1-A).

Grade I; Bowman &% R 508, FSLAHEL
T\isud o (Plate 1-B).

Grade Il; FSL %R %%, £ DREDN AERMAEBED
1/8 £l b ¥ F o TbH D (Plate 1-C).

Grade T0; FSL ptkEkMATERD 1/8 Hbics X 5%

rat kidney

l

PLP fixation
frozen section

anti-serum
HRP-labeled
anti-rat fibronectin
IgG Fab’

1% glutaraldehyde

E

o» (Plate 1-D).

ARIREHFEOHEILT » b 117 100 B0 RERE
(Ka2,800fH) % BIZL, SAERfkD Grade JUBE %2 5/
RTELLE. 7ol, —IO BRI O\ TR L
DERG A E L, Bowman ZEEE < FSL Oiin h
oW hREZ L 7.

3) EHMEZE : MUBOo—¥%H 1mm? K ily)
L, 25% 70 & =75 e §F (Taab #H) X 55
EE, 1%ME$g{br A3y a (Taab #8) & X 5 HE[E
EBODL, =x 7 —1RFTHKLT Quetol 812 Fifig
(BFTEM #8) W@ L. YA 5 3278 b — &
(Reichert-Jung #H81) CHEMFYIA &2 {ER L, By 7 =
YAk =V AT ERAL, BRLE K
gt JEM-1200EX (HABETR) cHZELL.

4) RIEEEEY : FHHBAH lmm? 2L, Mc-
Lean & Nakane!® o5z & % periodate-lysine-para-
formaldehyde (PLP) EZE#g T 4°C, 12H5RE < R
LicABEEL Db, 10%EERIn 0.01 M PBS (pH 7.2)
B L C1IBIRE Le. 20, TEK15%HER i 0.01
M PBS (pH 7.2), 20%J&kEsn 0.01 M PBS (pH7.2) <
£C, 4T OWEL, BBE5% 7V ) v, 20%
TEBEn 0.01M PBS (pH 7.2) <4°C, 1RE8EH LD
B, A SR o OCT compound (Miles
B) AL, FIA 74 A 7% b v CRmuLi.
C OWHERREDD 7 VA A Xy b (Miles #) CEX

DAB
DAB-H,0,
2% osmiur1 tetraoxide

dehydration

embedding

ultrathin section

Fig. 3. Procedure for immuno-electron microscopy.
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6um OFYIRFZFHEL, WEATAL T I VAEA S L F
75 AR Lz, C 0PIl B T30 0 MR L 72D
%, 10%pERE N 0.01M PBS (pH 7.2) ¢ 543355 3
[EEeHE L CHR % 10%IFRRFR RIfiE & KL%, IRk
RIOGELY TR, S5 10%EH N 0.01M PBS
(pPH7.2) T L0, 4°C OREmF ¢ HRP &
W7 v b FN KB IgG-Fab’ L I2HIRIE I8 7.
10%tHn 0.01 M PBS (pH 7.2) CEHE, 1%71
Z—=nT7 AT e FEEZ205MT-7. bk 0,01 M
PBS (pH 7.2) T¥e# L 0.02% 3-3’-diaminobenzidine
4HCI (DAB) (F{LEBI5ei) wic305 B E L %
DH, 1%y 2F L AL FFY FERIN0.02% DAB-H,0,
HEWWE T 3 TR X7z, o\ 0.01M PBS (pH
7.2) CHHL, 2%MEEmILA R 3 v A CHBHEOBEE
B P L, F0° 0.01M PBS (pH 7.2) CEEEES, =% /
—ARFICHALTET Fv H 7LD Quetol 812
AL, v T3 2m b — A TR & ER
L, MR Fnml BT mkes JEM-1200 EX ¢
E1L (Fig. 3).

7n¥, R FN % HRP BG4S » b FN 5FE IgG
Fab’ & RIGZichifka e LCfEHL .

(3)  HEFEAYALIL

AL X2 REDH B 1% S k> & Wilcoxon
BB XD, BRES BUTEEREMES D & L. 3
D B REY RS

mg
700

600}

Daily urinary protein

0le--o-o-

15 &

1. ‘ARDOHR

REE AL ANy, ANy, JIREEO VTR WTH AN
B EANC I S e o fe AN BECIE 1 HIRERA L
MEik AN 5.8 HE»BIEIMULIE U, 120 HiK ik
2114+-88mg IR L7228, 16H BH2B LIEWIIKS LT
BREE (21HH) i 24+5mg igo 7z AN, BEd
AN, FEE R AN #5.8 H B2 5 | HREADHLE
I U®, 12 Bicit 2784+164mg s L, LI
FLRRVWEEPTBEREY R L. UL AN2 7 —
AEEHNDTBOREABSEINL, 38H B OB
1 BEREAEIEEL 476 +176mg iz Ly (Fig.4).

2. BAARLITR

(1) SegErr R .

1) SREREFRZE « AN BHE CUIR RS R 2R fifa o JE
KERTSONEL, & EhTFH (hyaline droplet)
ELbObAbAS. B LML IR ERD L
(X LY Bowman FE##E OEHICEETS. AN BiET
X SIAEINMRE & U BRI # (pseudotubule)
2N BT EE S h, & &I Bowman iR
Y'E  (proteinaceous material) DEHIL LB b.
AN BE i FSL o HHl % /e AR Bk {A1Ic b Bowman
WS BD BN 50, FSL ICik Bowman ¥EE L
FFHS e BEShBHRETH S (Plate 1-B, 1-C, 1-

'E Group AN,
b Group AN,

1 |

|
0 ‘ 10

J
40 days

20 30

Fig.4. Serial changes of daily urinary protein after administration
of aminonuleoside in group AN; (®) and AN, (O).
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D). X5 15D ABkM Bowman RSN 2701
3 HFTLLNEEESLH D, =D Bowman BEFEEIIC
i+ Bowman ZEDJEE S HE Xh 5. Bowman TEFE
FSL 138 Bk A mAF G LS (hilar region) RS, Kifl
AP (peripheral region) 1 B L Tk D, £DA
BRARPIS TR IR S RS RD D hish ol IHIC
FSL p3EE45 &, (BB PAS (B o T HRYE
(hyaline deposit) NEFLTL 5. DX 2 9V
Fy e, REESBME L CRENRSE IR
22945, %7 FSL %300 5 AT EBIERIM L E
EELOWFRE S BIE—FRCHBE L T 0D
AN BHEClY, BEEARERENS &%t"‘ﬁfﬁ!h%ukmﬁ?
B i VL.

2)  SRERAHZE DM : % Grade o FSL Hﬂﬁ*&ﬁﬂ%
&% &, AN, B3 Grade 0 366.5%, 1 72%24.5%,
A 8.9%, M2 0.1% TH o 7. —7F, ANy BETIX
Grade 0 7354. 9%, I%%6.2%, I%%27.3%, M2311.6
% CTHote Tivhb, ANy BECICRERATRZE BN
BRI L X E DS ORKRETH D, Bowman JERE
DLETTHONEEIhB L EES. DED, ANy
BEDRBREFEL FSL OB DIel, £fF& LT
ETHDH LR TS —J, AN, ## ik Bowman
BEDRD Grade I L ¢ FSL %773 Grade I
R DABREFRLE % 3 RERIE D HBHE S I L TR
D, AN, BEDRIREFZE AN, B L CBRICHER
LTz bicin b (Fig.5).

7ods, ANy BEO—IRicoTC, Grade I 235 4K5K

OBHEI R 2 B2 Uiond, FSLIXEEY3 5 Rk E0Cix
DB NI o T o '

3) [ - MERE : mED FSL 2R3Heei,
MIE IR Lo RS NI i FRE R & A TR
DR LI RAEN B R Sh, SOIEEIROREZ M
> CHIBE MBI LERT L 5 s (Plate 2). 127,

Percent of glomeruli

CI) '5{0 100%
]
AN, 0 1|
AN, 0 Il I |I
(p<0. 001)

Fig. 5. Incidence of glomerular lesions (grade
0~TI) by light microscopy.
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BRI LR B RBE S his o Tz,

(2) BEHFTR

1) _ER#iaREsE : kEktko REEMiac s T b
Hire REROMANHE S h (Plate 3, 4), ¥-RREE
MEOHBERNC XS E D74 v vV — 2R ZJaAYK
(vacuolation) HEZLXN 5 (Plate 3, 4). XHITEZE
TR —H X HEIERE A & U (detachment) L, I
&1} 58 Bowman JE~FEH (denudation) 3-% (Plate
3, 5). JR g illino HE T U - MRS P i e
e (microfilament) 2NEHE LU Tk h (Plate 3), Fi
bleb DOIRLBIRTETSR, (microvilll) DILFERE b L
Xh%. Bowman JI3EX Ui EEREFAD fe bR MET
5.

LB Rik, AN B s 5 EEMIans LwEE
P EERETRTLIOTHS.

2) Bowman ¥ : KIGFREE T, EEE L Bo-
wman 3E L OEEGENHZE I NS (Plate 6). = DRER
{£{%% & Bowman 3E L D EKRZA (capsular adhesion)
#clk Bowman ZEAERILL, RFEMCILE L CHREE
A>T T 5 (Plate 6). = OFBEREMCTILE
E& 2 Bowman g} UiE UITEEKERYE (basement
membrane-like material) THE I, RELEEI N
% (Plate 6). Bowman FEREE I ClriB BFARHME P
DTN, Bowman FERPNICILAIGEHERYE (fibrillar ma-
terial) pZEI B (Plate 7). FEEMOITEECIL, BE
Il B R L TR, BIMEEIERE L - T
%. Xbic FSLOBERITIEEL, BEiTHE (wrin-
kling) &7 X 51c7cb (Plate 8).

3) BRMIRZ : REBEE T, LIELIERE TR
kL (Plate 9), PIRzHifaDSIBEPBIRME (pycnosis) 23
vbhs (Plate 10). P FIICIZRTEROE BIR
WERL, €775 L EFRCERL CREE T2
Bge3 5 (Plate 10). X BiciEfTd % & BN H AR
FiEpE cER S, ToWEELEEATS (Plate 10).
¥R X R AR b BlZE S h 5 (Plate 7). FSL
ik Ay F o aREOAES, i 2y FY A

» fSA (mesangial interposition) 2 Ih 5. FSL @

R L RS O BB & i TR E DEBTRIC X 5 REflE D
g TH b, MRS (cell debris) HHAELT W%
(Plate 11) 2%, REBRACIEZ L

Zh B FREENELE D, AN B ECsWwTikE TR
FiifasnEE s, DWTEERK DO EHE, RE & Bo-
wman 3 & DS, REEANOMTFRWEOWE, 2V
vEY AHBOHEINE D —EOME Y R CIHE
FSL 3z 5 &S hs. LR HEHEHBE»D



Ty b7 37 R vE Y FEEE ORI

FSL %) 585575 & L Cit Bowman 352 EEE Bb
has.

(3) FN oRERAMAFTE

BRI N B7E & BERIUATEIC X B S B
THRE L. FN OR7EGRGOH B 78 B KIG 1LY
(reaction product; RP) & U CHBZEIN.

1) WHRE: NRETEIRPIFE 2 v ¥y 255
ERELTED, Z iy Fy AfifagemmobME
K IO 29y ¥y A 5HE L ARIROESIC RP 13 &
CEEI R (Plate 12). LhL, 29 vF v il
SR, BRI LA, MEMRANOWIThicd
RP ZBELR» o7, FIRBRGEEEE CILBER
(lamina densa) IR & BRBOBEEIE, METE
@ik RP (3B I e d - 7. —J7, Bowman %8 & BE(]
Lo AR % is RP ORTESNHE S hie (Plate
13).

2) ANBHE : FSL #Cld 2 v ¥ AR LT
8D, ABCIZLED RPRBFWHL NI (Plate 14). &
LI AR ERAELRIE & Bowman DS IICIZS ED RP
MREFEL (Plate 15), Zo—IMLiRHERICBEZE I e
(Plate 16). X 5ic AN BE Tk, ABREEEEAELT
Zd RP 23FAEL Cue (Plate 17). LaL RP %, %
BET » P ERBT, Ay Fy Afif, PIEHE R
gefe i, BEE R ARACIEZE S hich o7

%S, EMPATBIEN RIS 5 &, 2V EY
Ao PR D L e ns- 7= (Plate 18).

Z 8

1. FGS
FGS oty FSL ¥z LiFL ¥ Bowman
YErg, 29 v ¥ v ATL, WMTHRWER X O
BEEINDZLILHhD. BB FMEEsE 1B
B oMb L OHBIIRFERNFEETS. LrL, 20X
5 7o RPESEA BB T e b OB RS ST LSS
bhit\woT, ZOZMOR b TRIPRE « HRERE
DB R EETH -7z Siegel &5 W11t BEIZE i MCNS
235 FGS AR T U/iER, Artinano 5193 MCNS 1
BB L2, Obic FGS RRE LY
7 2 VEBERBREL NS, —J, k7 r— EIRERN
5 FGS LB SN BIEFINFET D E VS HELH D,
FGS 135037 U - e R B 4y, MONS DR A\ DT
D—RBLICREN-ERBEBR TRV X b FSL
CREEE, IERE, REWL, ~e a4 v, ERPE
T X OARBEES, TgA Bk, BEERMMEARRE
B EORRAEBRC S HRETS A mb R Tw

=/ 7R

(59)

%. FSLizz hBHE 4 DARBREHRER b & DIkl
BRI RGO 1 DL BEI N DN, LORMEIED
FEAMT O TIRIAS 2y Tl L.

DX 5 iBlmss, o FGS opiEeH R
DB DT, W75 e FAie X 58 iE)
WEET 5.

9. AN ByE

Mo X 5w, stk AN BEk MONS L Lk
HREFRELETHD S Ehb, 37 r — CEBRBRORK
B REOMPECEAIh T Lal, AMANE
EDRBRERERFHMTH D, BARIEEL b
MET5. obic, AN 2RKEHLFT L, BEDOX 7
r— RN ERT A Db, FSLoMBT 52 &
DHBIL =D, ULavd Velosa 51003 FSL w—8 L T
IgM, C3 R LU'7 4 7Y vERRRENCIET 5 &
LEIEHLTE D, thite t FGS ofRhesFr b
DEDHZEER L. B, BT = & 3 v OBt H®,
FERE, BEAR, BEHRORED;R EDREY
DEBREFACIMZL S Z 2 & o T, FSLo BB
INBHT EIMEINTWD. F 7= T, Diamond &
Karnovsky?® (3 AN 13mg/100g « KED | @IFE5 T
FSL #HEE1L1B5 2 LxBEL T 5.

E#x FSL 0RIRE S L O OBOnAR Y BT
% HEIT, HEBMPEDO AN 2 KEEE L (EReFr
ZIEB L. 2% b, AN 1.5mg/100g - A E% 5 H [
FETFESR (127-1) Lz AN, 3L, 20HEOMRL
FWCANEES 2 7 —VKE U AN, BEAESLL 72.
CO2WE I Lck & A, TROEAIRHRRHLRE
UCHhotedy, AN, T2 7 — AT »LEAR
DEPCHEIN L. RBEMBZE R oW T, ANy Bk
Bowman FE@% 73T %o 5 Grade I 0 RER{ED HE,
HENE <, FSL 2R THEBEL&MED . 0% L &
FoTkD, s L CHEMNEREDOARREREZRL
7e. —75, AN, B Grade Il % X O % 7RT R EkHED
HBSEEH 38.9% TH v, AN, FAchL CERwc FSL
DL T\ EFfe, ANg BFEO—HicouC, Grade
I%E?é%ﬁ%@@%ﬁ#%ﬁ%Lhﬁ,mLm%%

SREERRD LD o T
uh&i&bééANd?Ui%Loﬁﬁ@bRQ
ZDFEFEN FSL Tz Bowman EHETCHDC &
b, =@ Bowman BEEE FSL OfRHE L LT
BECHDEELDLIS.

3. Lk MifukEE

SRR AR BR R RIE A B T A B d v,
EROEA BRI CHERE &b e BEE R



(60) 1E %

L TwWbb L Bbhs. £ SBEOEARYE
353 7 v — YRR S L LR MO ENE L
HHEIR TV,

2w AN B 813 5 BEE ik, RaEiianizig
Fhe LCREREE, MRENcHRT%ED7 4
VY — AR, X DI IBUIMRED BRI G
Bhie. % RIeaiiiao HER S OHRECEER D
Bowman EADER T FSL 7xu LIZIFELEOWTh
ERNTHEER iz, Masugi BRIt AHEOREN
7 x h, Bowman BERENFETNVOFRKE LE
2 BRTWABD, & DREGEERDOFERL Grishman
& Churg? 1z X % &, MCNS wixgZs bhis\ g Th
v, FGS RN LTV ienb DD, REHATR T
HBE\D. Xbic Cohen 520%, LEOBAREYE
F 5 P ARREERICOWTOBENKRH»D, R
MRz - BREREERYBEI®H5DTHY, FGS
BIE U LT 5 4 DABRBEBCHEDONEBRTHS
L LTCWw5hb. #*7 Yoshikawa 5290%, MCNS ¢ FGS
DRI MY i L, B ozeiats: MCNS
LT FGS CLhEETHoTcE . thb bk
MRS E DREFEILIE & 2 Cinuas, FGS o X 5 ie B iR
B L C S BOBE R\ BT 5 ARGEE TR, &
ERZ R B A bR fias g5 ond Lhisl.
Ryan & Karnovsky?® [}, Bowman IEANEEEZEL
REECIEEOGRMNE L TTEL TW5 LRE
LCWwb. LR o T, EERDOBEZENREEND
Bowman B~ MRS OBIEERL, &/ MEHEER
75> Bowman BEFELFHRTLL O LIRS,
BEEe FGS 0FRriicicd, BiEHk 2 7B
B IERIC O\ T OREI X B &, FREF R
FapZEkk: & #liE S & ORI B EH FGS oF
WFEZEL LCEETHD, REFBAOTETFREEMILE
WM BT RELELDbRD LW,
CRBEADRKE & EEOBE X 5REY e THE
% % L, FSLORRZE & U< L iaoEianzziat
Db, EEEOBENEECHDL LEZLRS.

4. FSL

(1) FSL oARER{AEMNT

Ito 520% FSL 0 AREREANDAICIEE LT FSL ol
Bl & MAFEE (hilar type) & SKASFREFZL (peripheral
type) WHEL, /MR FGS DF e L TWnb. I
GIBILCIE, T 6 SEOBEIMFC BIRERE Y 2L
TIEBIDSEENE L, RBREHE CILEIBRERAT =1
FHEEOEGFIH S\ & 5. Howie & Brewer?) 3,
IR UG HE DT 512 351F % Bowman ¥gfiE % glomerular

IE F

tip lesion (GTL) L E#iL7c. = GTL (18IS EE 2
TR MEECISRETS S &k, FGS LR b
FEARBMETHZEEZRIBLTHABD., Lil, ik
Ito HWDHE LT FGS RIS % & Ebh
%. Fi- Brown 5201, EMFGS i LIEUIEMAEHEE
FSL%3bTH D, £ OMEBHRE AERERE % B E
THTHAS LHEBL T 5.

EED AN BEI 81 5B % ©i%, Bowman 385
{ FSL i1 &R BEREFHRO VT hIc $ BD b R,
Lvd F—4EREOEHDEITT FSL ZRdd 0bfF
LT, FBHEORBEZERTHE, v bo FGS %
AR & RS RIFE D 2 B 0 ¥E 5 2 228372 LT
M D, Z OWMERNCRITI Dy, KA REGE 5
b & #itkml (global sclerosis) ~if[E32 A REM:A s
WiTe EFORERER IR TWA L S5 Bbh 5.

(2) FSL o pzE P57

Rich® p#ficsmbhb ko, v+ FGS ki) b
RSB RIMABRG D BREEMY, FIE B RERE
L DIFFISER « ATEEHERICS LS EELLR T
5. HRALLE, FEERET T FSL 0BREA
NTERBEELTWA, e FGS rE#uac FSL 28
S R BT B LA & 5. —T, FSLat
BARFIETS Wistar {5 o 2R LAHREORC LS
&, FSL i Eo&MMcBdbh Tk, FSL o
BB abhie o e &\ 5. F fz Olson
LD F A Th FSL o IRk B 5 3
CEA LT 2 W EHE LT\ 5b. —J, Kasiske®?
1%, b MERENC S A TIELARER G BB 0 1R 2
B, TbLARERE T LARBENABCERCHREL T
AR

HH DB I\ T b Bowman i35 FSL o ]
B RS KRBT RSB & RESE RO TR HEBL
LT\

LI, #EROBEEELZORBERECELDE, &
S5 e TR EMEARERIEERAIC X » ¢ FSL 0 E A4y
TR > TE D, AFECKT D FERT DL BN
REEh5.

(3) FSL opH

Brenner 533 B £ L OB R FSL 2
HHT 5z 2L L, FORERF & L-CRRENE
387t (hyperfiltration theory) #RIEL7=. T7chbbH
FEOPICHBIL TH 7 v v BB BDTHDOT, B
BRLETT5 EE 2500 —BHTHS. Lrl, &k
IXB RO 2 XD 5 L BDHBHDT, BEX7rY
XH—% 7 v VRERATBEEZHENES 508, ToRME
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& UCAERE AR A RENEMESER S S, 20D
fER, RIEiie - MR EE S h TR oER
MBAFVEFY AR DA E R, 29V Fy afllgrlE
ELT FSL ~NERTAWFLBEEL T35, AL
X 5l 2 DARERAEER T FSL BNHET5 = L 2% R
FBE, ZOEBUE—BREEY 5 i RERAE RER AR
BEOFRER b TBEERENDERT BT 2%
%% 5 %2 CHEBKEG. LaL, AN BE T ABRGEER
B LABMSLTWB E3h Tk b3, AN BiE
% FSL O FAILBREREI O CIXBHE LSRRV X

S5Bbhb.

—75, FSLOKEYR 9 v £ v A BRI RD T
BIFLELINIOL B, X Hic FSL OREIIL AR
B ERETS, mEAR, BB AR EOHBHL H
D, BREREE VLI 2B, FREFNET %
G2 DARGHEERTIEHCEELTCW5h DL
fRshs.

(@) HE - nERE

Hyman 593 & 1 FGS i % REREHRE LB HAERE
EOWERT & LCHE - MERENEETHHELT
Wb, Linl, Habib® (2MERERHTHD &L TH
D, MEREDHEEC SN TUISLTLI—RLTW5hH
FCikievs. BEARSE, MBIIREELRZES MCNS X b
3 FGS wEMEC BT 5 2 &, . ¥l RERkER
HOMRE & &b MBIIREILS W35 2 &b, FGS
DHERCKT B MARE DO EEMEL AL T 5.

FEHOBRBC LB L, RRAFENREED AN, BT
HERED EhDTHTH - eht, BED FSL HiH
B 5 AN, Bo—#CikBEEsRRE, RGOS
P DIEK I EDMBERENBRE I iz, Lal, AN,
BB \WCd MEHRED HBULHS s Tiehr otz L
2o T, AN BiEc k5 FSL oaricit Mg
ROEGRDINEEZ B,

5. FN

(1) FN o4:IEiEe

FN 3, #ifaskm, FEE, MRAEETAL S
T HEEEEAD 1D CTHD. FN (1M FN & flfaik
FN kBl s hsas, miE FN 2ififakk FN &g
CHBHREM A RT L ShTwb. fifgkk FN 3 iig s
ke, A & Ml HE & OB BB LTk D, Mg
FN (3JEMALXIRF O T 4 7V v ERIEREA LT
Mis% RERT BERARSB. bk, MmiEFN LiERN
ROMIBEERER BT B A4 7Y = VIERL AT

@) EWBITs FN o

FN (33 & LT A vy ABIC R LDD~0),

(61)

Ay Fy AR E AEIROEATICEE L IhT»
B0~ LEDFETE, Ay Fy AFELPEM
Jan B & X OV A v Y AfifazEE oM i RP
NECBEI N, ¥z FNEREREREEEO I EHE
(lamina rara externa) I - CHEEL, REEMIEE
HEB OB AL N Ml E EEEOEATTCLRDL
h 3 43)44) -55 77-: Bowman %40)41)43)45)%’FEﬁES)BQ)u) el 71_) %
s LOHEbHEDIS.

P EOHBETRY 7 r —F AR L HRFTH S
28, RBREFNEHT B €/ 7 e —FAiigeFERL L
B ©d FN I8t 2 v v ¥ v Al SE, SRIRER
P> Bowman FECIRERICD LR TWA. LaL, #
ER FN o BENRRDShig & T58ED 45 5.
SFED, RERE AV FY ARORESNTULERH IR
. LL, FN ooz TORER DWTIE, R
RAFLE—F LT, & OTR—FE, EREy,
G, BB, B CEED 5 WRER) OfE
el kbbbt Bhbhs.

8) AEkMAEBIC RIS FN OR%E

IgA BA3N~D, 2 v 2 v AMEEMERERIKE 44042,
BEPERMEB 00, EIRAEAE, HERMEEE~ 4D
Tk, AV Y FvABADOWE, XHICEEFEOD®
SO MR ek SR BRAETE 48 404D TSRS AR B FN
WENBAEIRTWS. ¥ AR RREE X T
133 F &, Bowman ZEicd FN 23k#E 5 & L2345
T B3040,

L LA E, EEnMEo e L5 FSL #oD
FN B7E% AERGERBIC OV TR L &S RS b
v O, BB Lk 51 FGS EMNDSR
z & &, FSLRT LS BERMEICE hicsnnb T
BB, FoTEHEE, FSLoEREF LV CTHHANBE
1o\ C FN O R % B BRI X D RE L.

(4) AN B BT 5 FN 0FE

AN BED FSL #CiX, IEkLic A4 v ¥ v alfic
—HLCFN o it L, RBEEEDAEAH -
7- FN o BN BE I i, I HICREE & Bowman 3
DREEFR S L ED FN 230038 LT\ e,

X, AN B5ED FSL e k)% FN olbE Ol
oW, BEDOEZATNHEVWHLISZEER. L
2L, FN ofF{LiikE o, 1) SREREMMEK
BHEADOBE., 2) SRERFEEEOEEMTTEC X 51T
¥, 3) EEEEESARREELCFEET 527~
v EDRER, 4 AV EY AEBEAOR D AZDTHE
R EOBERPNEMACUIRES LS TR R EE
IhBH, WIRLHEROEREY T FHISHOR
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HREEE LT D,

H#ic, FN oFFiEEL >\ TE KT %. Oberley
DI, HECRREOREERER?S 2 v F 7 sffilge
PRI BRI FN 2 B35 L MELTW5. Ll
EHL, MREANCBELES Fab 75 72 v r i
AL TN BERZ R L, FN 3oRBRGHIaA
CHEBIRh otz Licdi-T, FSLic@fET % FN
CoWTE, 24 v Fy AfiflaciEsShic FN 23 FBTE
L35 X 0k, ik L e X 5 aEk VRE X
h5.

& B

WKA %7 » P28 puromycin aminonucleoside
(AN) BHERFH U CGRERERE O RRHIHER 7 H O
74 7rx 257y (FN) ORRGARHELZHEL, DT
D AE & 157z

1. AN BE R 5 ABREFRE ORRIHER

(1) EFENEE X ERTEI(EFRE (FSL) oH#y
ZIe WD B SRERAGRES & Bowman & L D35 (Bo-
wman #EfE) 2NEHEC BB LT\ . & o Bowman
A FSL o) RRELE L bR S, (2) BEVK
i, RoeEas, LRmR, BERR I &l
LI 7 v — RERBAC R D BTN ¢, B2
Mo #EE, EEROBER FOBEEO LML K
EREOHEEGNHE IR T HRED Bowman FE
METHERTH DO LHERI RS, (3) FSLixkaisER
MWERBHNBONTHIEA DML TR D, b b BERAT
GILEE (FGS) i b b RIS RIMAER G D BlEE
PREBD B Rig s o7, AN BHE ORISR ik
b b® FGS L &b THULTWBY, FORERE
WIHERRDHLEO LRI N B, (1) EFAMKREE L
T, PIEMBaD FIRECHE FIEOIEAMR RS bl &
HICAE TRk FGS R #il ia il T R 'E Ok
£ U, FOWEIERT S L, RERLEAZE S CEl
Lz COWTEEWEOMEE FSL OBRINRZE &% 2
bha.

2. FN opBREAFHE
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PV EY AR REL TV, LiehisT7 4 7R A2
FNE A XY AFEBEESD 1 0B &NB.
9 ANBRE 135 FN of#Ei: FSL 0 2 v ¥ v A
BemEchh, EERMEAS L0 Bowman ZE5E
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1E Fn
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Explanation of plates

Plate 1. Gfoup AN; and AN,. Light microscopic findings of glomeruli. PAS %400
1-A. minor giomcrular abnormalify:'Grade 0 ' '
1-B. capsular adhesion: Grade I
1-C. focal sclerotic lesion (less than 1/8 of glomerular area): Grade II
1-D. focal sclerotic lesion (1/8 of glomerular area or more): Grade I

Plate 2. Group AN, Interstitial changes. Tubular atrophy and interstitial fibrosis are pre-
sent. Mononuclear cell infiltrate is also noted. PAS x 200

Plate 3. Group AN, Podocyte showing numerous vacuoles and band-like structure of con-
densed microfilament in its cytoplasma (arrow head). Portion of basement membrane
is denuded (arrow). x5,000

Plate 4. Group AN,. Podocyte showing swelling of cytoplasma and large number of lyso-
somes. Urinary space is packed with swollen podocytes. x 2,600

Plate 5. Group AN, Podocyte completely detached from basement membrane, which is
wrinkled and covered with basement membrane-like material. X 8,300

Plate 6. Group AN, Adhesion of basement membrane to Bowman’s capsule (capsular adhe-
sion). Basement membrane is covered with newly formed basement membrane-like
material. Pycnotic changes of parietal epithelium are visible. x 3,300

Plate 7. Group AN,. Electron micrograph showing capsular adhesion. Portion of basement
membrane is extensively denuded. Note foam cell in capillary lumen and fibrillar
material in urinary space (arrow head). x 2,600

Plate 8. Group AN,. Electron micrograph showing thickening and wrinkling of basement
membrane. X 6,600

Plate 9. Group AN, Widening of subendothelial space, containing microfibrils (arrow).
Note swelling of podocyte. x 10,000

Plate 10. Group AN,. Hyalinosis in focal sclerotic lesion, with capillary lumen totally oblite-
rated. Note pycnotic changes of endothelial cell. x 3,300

Plate 11. Group AN,. Electron micrograph of hyalinosis in the focal sclerotic lesion, containing
scattered cell debris (arrow). % 5,000

Plate 12. Normal control. Fibronectin is localized in mesangial matrix, especially in area
immediately surrounding mesangial cell process and between endothelial and mes-
angial cells (arrow). X 6,600

Plate 13. Normal control. Focal staining of fibronectin is found at interface between parietal
epithelium and Bowman’s capsule. X 6,600

Plate 14. Group AN, Mesangial fibronectin is increased proportionately with expansion of
mesangial matrix. X 3,300

Plate 15. Group AN, Fibronectin is densely localized in the region of capsular adhesion.
% 3,300

Plate 16. Group AN, Fibronectin exists partly in fibrillar fashion in the region of capsular
adhesion. % 2,600

Plate 17. Group AN, Deposition of fibronectin is also observed subendothelially along base-
ment membrane. X 2,600 )

Plate 18. Normal control. Electron micrograph of section stained with control antibody, being

preincubated with purified fibronectin. No staining of mesangium is seen. x 5,000
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Explanation of abbreviations

PD, podocyte EN, endothelium MC, xﬁesangial cell PEP, parietal epithelium
MM, mesangial matrix BM, basement membrane BC, Bowman’s capsule

CL, capillary lumen US, urinary space V, vacuole LY, lysosome E, erythrocyte
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Plate 1-A.

Plate 1-B.
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Plate 1-C.

Plate 1-D.
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Plate 3.
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Plate 4

Plate 5
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Plate 6

Plate 7
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Plate 8.

Plate 9.
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Plate 11.
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Plate 12.

Plate 13.
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Plate 15.
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Plate 16

Plate 18

Plate 17



