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Abstract : To elucidate the relationship between pathogenesis of glomerular damage
and intraglomerular deposits of fibrin/fibrinogen-related antigen (FRA) in children with
IgA nephropathy, the localization of FRA was determined by an immunohistopathological
method using an anti-fibrinogen antibody capable of detecting FRA, an anti-D-dimer
antibody capable of detecting cross-linked fibrin and its derivatives, and by a method using
the effect of monochloroacetic acid treatment on kidney sections. The distribution of FRA
deposits was divided into four types, and the predictable components were as follows : Type
I, fibrinogen (Fg) and/or fibrinogen degradation products (FgDP) ; Type II, cross-linked
fibrin degradation products (XLFbDP) and Fg or FgDP ; Type III, a mixture of cross-
linked fibrin (XLFb) and Fg, FgDP or XLFbDP ; Type IV, XLFb predominantly.

In patients with Type III or Type IV, mesangial proliferation and/or IgA deposits were
observed more intensively within the capillary wall and/or mesangial area than those with
Type I or II, in agreement with the cross-linked fibrin deposits within capillary walls or
mesangial area, and the degree of mesangial electron dense deposit (EDD), mesangial
interposition or basement membrane thinning on electron microscope was apparently
higher in these cases.

These findings suggest that intraglomerular coagulation in children with IgA nephropath-
y may cause glomerular damage.

Index Terms

cross-linked fibrin, intraglomerular coagulation, anti-D-dimer antibody, immunoelectron
microscopy, IgA nephropathy
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DFE B RIGDBIE3 5 & & A, Vassalli, Kincaid
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HE 0 EHARGEN O MRRERIGE 7 4 70 7 5
v itk D-dimer Hifk & B W MEHAED B Vi
monochloroacetic acid (MCA) ALEE I X hERFL,
BNEALRE I U CHEIR M ZE L D58 B T U cross
-linked fibrin OIE P REFED L e HFA vV F ¥ 4
FHEALRE, BELCWLHREE, ABRENEREK
IHDBETEMZE LA DB S i L.

—7, B X protein A gold ¥ % i\ - R B T
5 (S EHE) 1= T fibrinogen-related antigen(FRA)®
RIRGEARELFEMCEF L, &#EBRETIAFVF
v ARHE T $ L O EE T D electron dense deposit
(EDD) iz FRA 23 1gA, IgG & X O°C37¢ & @ im-
munoglobulin R & AFFICHFFET S L b, FRA
WE~DORBEREHEOBE 2HE L.

IgA BHEX £ % v ¥ ¥ AEBIC IgA B OWE T
DLEBTHY, REDOKRKREBREDOER L HEE X

IgA %F kL L7 immune complex 23 FRLIIRE R 7

Th, LEOCHEOLORMK L b, FRA L &7 4 7
Vv oBY, Fichb, RERENEEOBEST L &8
MRBRE 5.

g2z, SH0E, NEH [gA BREBROAREHRE~D

IR NBRE OBI G- % 88 B 2123 % B Y T cross-lin-
ked fibrin ®° FRA DO BB & REREFE 122 W CTRIEHT
s X OREEEBEIC THIZE L, cross-linked fibrin i
TREFEEICAFAE L, MMOEBEIMRE & BEwBIfRL T
BEVIMREEBIDTEOREYHET 5.
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BEBIC OV CIRINIC R S L CBRICERPEAE
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B BH)E X ORBERHBL, 1v7r—aFavi
ViEEREGL VY VBRBBRTTY A=A v b
(Travenol laboratories, Deerfield, I11) % Fi\ 7 #il %
WL CEHS AL, ZhboMA e Mt
Rk, —BREEY AR EHICHE L .

2. JtEEZ

JeBEE 13, hematoxylin and eosin(H. E.), periodic
acid-Schiff (PAS), Masson - trichrome % X Ut silver
methenamine and Masson-trichrome i X h ¥t L, #&
B L. £HHEIR O Activity index(AD & Chronicity
index(CD % Andreoli 5D FEICE L TRD . Al
4EE, Thbb, MEREEEY 4BEO : #UNEL,
1 BREBE A5y A8, 2 OVF AMRE 2y
F o ABEE, 3 OFAMFEE AV F T AR, B
EH2BREO: —, 1! 4), HECKEEMREREY 2 &
BECO: —, 1:4), Mk AdkE 48ME0:0%, 1:
1~209%, 2:21~50%, 3:>51 %) TRHEL, &4« D
total score X hRdi-. CLIX4IHE, Tibb, Rk
AT 4BEMEO:0%,1:1~20%,2:21~50%, 3 :
>51 %), ERREREE L 4 BREO 0%, 1:1~20
%, 2:.21~50%, 3:>51%), EoREE{L% 4 BEREQ !
0%, 1:1~20%, 2:21~50%, 3:>51%), WM&
o L MERME LY 2 B0 —, 1 +)THHEL, &
% @ total score X h KD,

3. BOEHIAEE

DIgA, IgG, IgM, C3 % X O fibrin/fibrinogen Dk,
& | B##H % optical cutting temprature(OCT)com-
pound(Miles, Elkhart, IIDIZ®EEL, 2 VAR & v b
E#KK, HROTHIum ORBEWA ZFER L,
FITCE# & v + IgA, IgG, IgM, C3 5 % \» I fi-
brinogen 5 M5 (Behringwerke, Germany) % fi\ T
BEEETHEL, ThZPhoMtoEEs X bP05

B o T 2+ D A BRI ST, Tishh, — ik

WEIRD LA, TFBEERD bR, 1+ 3BT
BdOID, 2+HTEECRDONB, THS.
DEENT 4 7V vOIE  #FE D Kamitsuji 24
BE @ # 45 L 72 1 % monochloroacetic acid(MCA,
Sigma, Milwaukee, Wis) %04 o MCA-insoluble fi-
brin/fibrinogen O ¥EFE K O D-dimer DILER X b £l
BLi. Thbb, 3um OBFHEBOHEIF L21%
MCA¥%EYIRZFACES X 5 ETL, BEMCT,
37°CT 1 B RRIEH, 0.05M V v BR#&EH W (PBS,
pH7.H)THE L, BETS MCAFETAREE7 1 7Y v
DR EMICHAE L CHLE L. ¥, D-dimer ®
BB, —KHifkE LT e + D-dimer £/ 7 » — 5
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AHifk(DD-3 B6, Mabco, Brisbane, Australia), =%
Pifk & L CFITCE## =~ v = IgG(Caltag labora-
tories, San Francisco, CA)% Fi\vs, #¥HiEREE©
BEL. ThboRFERI VEELEREL7 4 7Y
v OWE KR % Kamitsuji 205 E R > T4 2D
Type ¥ L7-(Table 1).

4. —BREER

BRI % 1/2 Karnovsky % T 4°C, 2 B:RIEEL,
EBIE, 1%+ 237 ABKBEKTLC, 2K5H, REE
Lic. Mo e =% 7 = RFIThiAE, L. R White
resin(London Resin Company Ltd., London, UK) &
60°C CEiEER, BMETR 2FRL, AAET 1200EX &
BEETHEMRECEDDOBESLE R I O AL
mesangial interposition ZHIMCBIZE L 7z. mesangial
/paramesangial EDD 22 WCTIZZ D ERE X DE
BrXy—, 1+, 2+, 3+ 5L Thbb 1ED
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HIREDTNTD A4 v ¥y sERLELL, — 2 EDD
PEELRR, 1+HIZEDD »EEFET 5. 2+ X EDD
NREERAETS. 3HILEDD "BEFETS, L1l
(Fig. .

5. TesA4 v A—&an FVEEGKEHVIgA
% X O'FRA 0 RERFEE

D7rT4vA—&arn A FPEAECPAG DIEH
Slot H®¥ D JiEk 7 B Iz Tanaka B0 HErFES W
T EODHFE X VER 15nm © PAG BT EIFR L
fo.

DPAG Z AW REBFEMBIE FEOTEICET
TPAGHRE®RT -7, Tihbb, BAEBRERY per-
iodate-lysin-paraformaldehyde (PLP)E @ # iz T, 4°
C, 2HMEBEIZE®RfT\ =% /7 —VRFITHALE LR
White resin i2 60°C CEE L. ¥4 T7EVYFF A 7T
¥ 60~70 nm OBE I HIEHL, =vr 17V v ¥

Table 1. Classification of fibrin/fibrinogen related antigen (FRA) deposits in glomeruli

Immunofluorescest findings

FRA FRA Predictable
Before After reacting with components
MCA MCA anti D-dimer of FRA
treatment treatment antibody
Type I + ) - - . Fg/FgDP
I - + — +~+ Type I and XLFbDP
11 +~++ +~+ +~+ Type [, Type Il and
. XLFb
v + + + XLFb

Fg : fibrinogen, FgDP : fibrinogen degradation products, XLFbDP : cross-linked fibrin degradation products, XLFb : cross

-linked fibrin, MCA : monochloroacetic acid.

1+

2+

3+

Fig. 1. (1+), (2+) and (3+) represent increasing degree of number and size of
mesangial/paramesangial EDD mildly, moderately and severely, respectively.



(560) e F

B00 # v va)cHhote. BEIDRFORKsTc=v r 1y
Yy FE1%y v MiE7 7 3 v FEMZE, KB
0.01 MPBS, pH 7.4(1 % BSA-PBS 2R, 54 11E
XTI L8, 1% BSA-PBS T 200 55 R L%
e bt 7479 27 vEEMEDODAKO Glostrup, Den-
mark) B 5\ i3F e + IgA FKEMmFEOAKO, Glostrup,
Denmark) & 4°C T—BRIILZ ¥z, Z0% 1% BSA
-PBS TEiRICT 545, 3EHEL, &bk PAGBHK
ERRIZ T30 HRIEE R, 1% BSA-PBS ¥ & 0%

Type I

A\

BRETehZhERIC TS5 4MH, 3ETFW®EL, &
PEpEER Y 5 = — A (Mallinckrodt Chemical Work,
St. Louis, Mo)ic T 15 S0 BFLELXHE L, ZRIE
FEMGECHE L. HULED b h I IEFEFKEME %
v, RfEoFEcRELboREERREL, WE
LTWwab&arg FORCL VEMER—, 1+ =100

/pum?, 2+ : 101~200/pxm? 3+ © 2201/um?®D 4 BEfET
FRL I
5. #EHFAYALIE | Wilcoxon test, x*HRaEE V7.

Type II

Flg 2 Intraglomerular deposlts of FRA before (A, E) and after (B, F) MCA treat-
ment and FRA deposits reacting with anti-D-dimer antibody (C, G).
MCA-soluble FRA that did not react with anti-D-dimer antibody is observed
mainly within mesangium (A, B, C) and that react with anti-D-dimer anti-
body is observed within mesangium (E, F, G).
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1. FRAWEBR RBERHADBHAD 5B, 6941
FRA W& #R®D, MCAALBIL L B4 -V 2L b,
Type L 236 IV @ 4 Bic 5% L=, Typel: MCA JE
12X b FRA M5 1384 L, Hit + D-dimer Hitkic FIG
Lig\~& 14 7, FRA 7 fibrinogen % fibrinogen deg-
radation products & FE XI5 b O (Fig.2). Type
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II: MCAME = X b FRA 2B EET B2, Hie + D-
dimer FiiRIC KT % £ 1 7 ¢ Type 11200 2T cross-
linked fibrin degradation products & FHEXh5d D
(Fig.2). Type III : MCA MBI X » T FRA 13— B
DLEBET % 3 BFL, it + D-dimer HECRIET
524 77T, Type I, Type IIZhn% T cross-linked
fibrin & FHXh 5 b0 (Fig. 3). Type IV : MCA W
12X »Td FRA IAZET, Hie b D-dimer Hifkic K

Type III

Type IV

Fig. 3. Intraglomerular deposits of FRA before (A, E) and after (B, F) MCA treat-
ment and FRA deposits reacting with anti-D-dimer antibody (C, G).
MCA-insoluble FRA or FRA reacting with anti-D-dimer antibody is observed
mainly within capillaries and MCA-soluble FRA within mesangium (A, B, C).
MCA-insoluble FRA or FRA reacting with anti-D-dimer antibody is observed
within capillaries and mesangium (E, F, G).
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%% A4 7C, cross-linked fibrin & FEINB LD
(Fig. 3, Table 1.

2. FRAWE® L XES

D8 - Type 11z 2241C, TO FRAWX 140
BEERE AV F Y AEHBRICEEL, MCALEK XD
WE LTz, ZOYHEB T minimal change 7 ¥, focal/
segmental proliferation 3 #l, mild diffuse prolifera-
tion 7 ¥, moderate diffuse proliferation 5 #IC#H -

B =

fz. Type Il i 7T, #D FRA $FTXRTAHFVF T A
fEIfIcF7E L, ‘minimal change 3 4, focal/segmental
proliferation 3 #, mild diffuse proliferation 1 #] <5
-7z, Type Il 1% 32 ¢, Z®D FRA ® 5% cross-lin-
ked fibrin IZREFEECELEL, FhBIStD FRA 134 %
vEY AEBREHEEL . £ O KA X minimal
change 5 #l, focal/segmental proliferation 10 1, mild
diffuse proliferation 10 %, moderate diffuse prolifera-

Table 2. Light microscopic findings in the four groups of children with IgA

nephropathy
Type I Type IT Type III Type IV.
(22 cases) (7 cases) (32 cases) (8 cases)
n(%) n(%) n(%) n(%)
Minimal change 7(32) 3(43) 5(16) 00>
gg;al / segmental prolifera- 3(13) 3343) 106D 4G50)
Mild diffuse proliferation 7(33) 104 103D 1(13)
Moderate diffuse prolifera- 5(23) 000 7002 3(38)

tion

Table 3. Light microscopic findings in the four groups of children with IgA ne-

phropathy
) Type I Type II Type III Type IV
(22 cases) (7 cases) (32 cases) " (8 cases)
n(%) n(%) n(%) n(%)
Degree of proliferation
0 (minimum) 8(37) 3(43) 4(13) 0¢0
1 (focal mild) 4(18) 4(57) 1031 4(50)
2 (diffuse mild) 8(37 00 1237 133
3 (diffuse moderate) 2 (?) 000 6(18) 3 (Z]’>8)
£
Frequency of crescent
0 (0% 18(82) 4057 17(54) 3(38)
1 (1-20%) 4018 3(43) 9(28) 4(50)
2 (21-50%) 00> 000 6(18) 143
Necrosis )
0 (absent) 2009D 7(100) 26(82) 8(100)
1 (present) 2(9 000> 6(18) 000
Cell infiltration
0 (absent) 2009D) 7(100) 22(69) 5(62)
1 (present) 2(9) 000 103D 3(38)
Frequency of segmental sclerosis
0 0%) 12(55) 6(86) 14(440) 2025
1 (1-20%) 9(40) 149 15(46) 5(62)
2 (21-50%) 15 000). 310 1(13) =
Frequency of global sclerosis
0 (0%) 18(82) 6(86) 25(79) 787
1 (1-20%) 3(13) 114 6(18) 113
2 (21-50%) 15 000> 13 00>
Tubular atrophy
0 (absent) 12(55) 507D 19(59) 4(50)
1 (present) 10(45) 2(29) 1341 4(50)
* 1p<0.05  «® test
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tion 7HITH 7. Type IVIX8HIT, £ FRA X
cross-linked fibrin X b 7e b, A9 v F T AEHEH» LR
BEEEWC N CHEAE L. £ D JeHEBR X focal/segmental
proliferation 4 #l, mild diffuse proliferation 1 %,

moderate diffuse proliferation 3 #C# - 7= (Table 2).

2) Activity index : IgA BREDCHEBFTR L L ¢, Al
rhZhza7 o0 Lic(Table3). 24 vFv
LAHEFEDFRE Y, Type I TR0 AN 8B, 1 &% 4 61,
2RUE8 M, 3 ML 2HITH o7, Typell TIL0 H233
Bl, 1545 THo7. Typelll TiXO0 A2 44, 1
FUR10 40, 2 Ak 1260, 364 TH 7. Type IV
TR AEAH, 283146, 3RE3IBITH-7. B
kX v, TypelV 2 Type lickhL 2 % v ¥ v s#EfED
BEFPERICHEWEIENCSH - 72 (p<0.05). Hfak¥ R
1%, Type [ TIX 023184, 1S3 46TH-T.
Type Il T 0 &S24 41, 18208301 TH- 7. Typelll
TEOELLTH, 1ENIB, 250866 TH-7.
TypeIV TiX 0 &M 34, 1E2344, 2828141CTH
ot BAEX Y, TypeIll & TypelV % Typel & Type
Tt Uifad A R OBE B MERLS 5 B,
BEE X ote. ERCHMEOMEBERLHECE
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BEXIo T,

AV v EFy AEEORE, MlREEHEE, BRI
HEOMREBEO zhZThD A a7 E&F Lic Alito
WTHEE L. Type LT 0 &N TH, 1A2326, 2
BMB6B, 3mA4ABl, 4mAR20, 5EB1HT, F
B1.8 5 THote. Typell TLX0 HH 34, 2 E2 461
T, FH1L.1ETHo7. Typelll TR0 E844, 1
M5B, 2EM66, 3EA6H), 4846, 58
5B, TENB2HT, FH2.8 HTHoT. Type IV
TRLEA26, 28026, 4823261, 550324
T, FH2.3 5 ThHo7. Type 1% Type Il
Type III ® Type IV ® Al iZE\MERNIZ B - 7o (Table
4). DEoF#E L v, cross-linked fibrin 234 % v ¥ v
AR D AREFBEIC A B B Type I & Type IV ic
AL, &b, A¥vF v AEFEORELE\ERICH
o7,

3)Chronicity index : CI i&o\WT b FE IR L 7-.
£RF T3, segmental sclerosis ®#HEE X Type IV 23
Type IL Il U \MERICH - 7Dy, BEEZR 1.
FRMEMEE A (R D SERE = global sclerosis MEEE, tubular
atrophy (&R EEZ L8 h - 7o (Table 3). fifEE

Table 4. Activity index in the four groups of children with IgA nephropathy

Total score Type I Type II Type III Type IV
of activity index (22 cases) (7 cases) (32 cases) (8 cases)
n(%) n(%) n(%) n(%)
0 7(33) 3(43) 4(13) 000
1 209 000 5(16) 2(25)
2 6(26) 4(57) 6(18) 2(25)
3 4(18) 000 6(18) 000
4 209 000> 413 2(25)
5 1(5) 000 5(16) 2(25)
6 000 000 000 000
7 000 000 20D 000
Mean=+1ISD 1.8x1.5 1.1+1.1 2.8%£1.9 2.3+1.4
*
% . p<0.05, Wilcoxon test

Table 5. Chronicity index in the four groups of children with IgA nephropathy

Total score Type I Type 11 Type III Type IV
of chronicity index (22 cases) (7 cases) (32 cases) (8 cases)
n(%) n(%) n(%) n(%)
0 8(36) 457 9(28) 3(38)
1 6(26) 2029 7022) 2(25)
2 5(23) 000 7022) 000
3 1(5) 104 8(25) 3(38)
4 1(5) 000 1(3) 000
5 1(5) 000 000 000
Mean=+ISD 1.3+1.4 0.7+1.1 1.5+1.2 1.4+1.4
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2 A 5% segmental sclerosis, global sclerosis 38X 0% /&, Type Il 13 1.5 &, TypelV 3F#H 1.4 5, &
tubular atrophy D FhFhd 227245 LicClic  &HMICERZ X - 72 (Table5).
D\, Type 113F#1.3 %, Type I 1xF#0.7 3. BOEH

Table 6. Immunofluorescent microscopic findings in the four groups of children
with IgA nephropathy

Type I Type II Type III Type IV
(22 cases) (7 cases) (32 cases) (8 cases)
n(%) n(%) n(%) n(%)
IgA deposition
1+m 16(73) 3(43) 14049 00
1+m~gc 1(5) 000 13 00
2+m 5023) 2029 1237 3(3%)
2+m~gc 00 2(29) 5(16) 5(62)
IgG deposition
- 16(73) 2029 16(50) 000
+m 418 3(43) 123D 2(25)
1+m 209 2029 103 2025)
1+m~gc 000 000 2(D 2(25)
2+m 000 00> 000 . 1313
2+m~gc 00> 000 13 143
IgM deposition
— 11(50) 000 103D 2(25)
+m 6(26) 6(86) 14(44) 3(38)
1+m 4018 a9 2(D) 143
1+m~gc 1(5) 000 6(18) 2025
Cs; deposition .
- 12(55) 00 7(22) 1(13)
+m 627 3(43) 15(46) 113
1+m 303 457 7022 4(50)
1+m~gc 00> 00> 13 2(25)
2+m 1(5) 000 2(D 00>
FRA deposition
m 21095 7(100) 217D 103
m~gc 1(5) 000 1129 787D

m : mesangium, m~gc : mesangium and glomerular capillary wall

Table 7. Electron microscopic findings in the four groups of children with IgA

nephropathy
Type I Type II Type III Type IV
(20 cases) (6 cases) (32 cases) (7 cases)
n(%) n(%) n(%) n(%)

Electron-dense deposits
mesangial/paramesangial

— : 00> 00> 13 14

1+ 3(15) 000> 5(16) 2029

2+ 6(30) 3(50) 6(18) 1a4)

3+ 11(55) 3(50) 20(63) 3(43)

subendothelial 4020) 000 6(18) 3(43)

subepithelial 1(5) 00 39 229

intramembranous 000 000 13 14

Mesangial interposition 2@10) 000 39 2(29)
Splitting 210 1aD 3D 000

Thinning 00 000 4(13) 2029)

Gap 1) 000> 13 000
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DIgA ¥ © Type 122 fib IgA B A ¥ v ¥ 7 A4
RO HICERD BRI BFEFL 21 FIT, 2 ¥ v F v »HE
SERBEERIC N CIRD LR BEFNL L FIOATH - .
Type II 74T, 5HIEA YV FY AEBRDOLT 2 4
ATV FE Y AFIES L RETEEC T TEREI R
Type 111 32 FI-TIE, 26 Blix 4 ¥ v ¥ 7 AGEKDO KT, 6
FlE A3 v F v 251 D RIEEC AT CRD bhi.
TypeIV 8 BT, 3HIEA S V¥V AEHKOLT, 5
B2 v 5 v A D REFEEC T CHER S hu e,
IgA W& IRAL 1% Type 1% Type Lkt L Type IV i@
FREEBE~ DR HRIL\MEMIT B - 7e.

DligG 7% © Type IV # Type I % Type Il i1

Fig. 4. Thin section of glomerulus with IgA ne-
phropathy stained for FRA (Case of Type
I). Numerous gold particles are seen over
the mesangial electron-dense deposits.
Bar=1um

Fig. 6. Thin section of glomerulus with IgA ne-

phropathy stained for FRA (Case of Type

III). Numerous gold particles are seen over

the mesangial electron-dense deposits.
Bar=1uxm

IgG OWHEBRE DM\ ER A D hich, WERMICHE
BEX b 1.

PIgM % : Type Il 8 Typel it L IgM oI ER
EO WAL b, WERMICERE L id o
7.

4C3 Dz - TypeIll & Type IV 23 Type L i2tbL
C3 pUBBE O MER SR b ich, WERMIZE
EE 1 7ndr - 7o (Table 6).

e Rab, IgAWERE L )b FRERA L
cross-linked fibrin DIk & ORNCEELIEL RS b,

4. EEG
D—RERE | SHREERF 73 Fidr, Type 20 41, Typell

B i
Fig. 5. Thin section of glomerulus with IgA ne-
phropathy stained for FRA (Case of Type
ID). Numerous gold particles are seen over
the mesangial electron-dense deposits.
Bar=1um

Fig. 7. Thin section of glomerulus with IgA ne-
phropathy stained for FRA (Case of Type
IV). Numerous gold particles are seen over
the mesangial electron-dense deposits and
some gold particles are seen over the
glomerular basement membrane.
Bar=1um
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Table 8. Immunoelectron microscopic findings of intraglomerular deposition of FRA
in the four groups of children with IgA nephropathy

Type I Type II Type III Type IV
(5 cases) (3 cases) (19 cases) (5 cases)
n(%) n(%) n(%) n(%)
Electron-dense deposits
Mesangial
1+ 240> 1(33) 7@3D 1(20)
2+ 1(20) 000) 8(42) 3(60)
Paramesangial
1+ 00> 000 2D 00
2+ 120 000 21D 2(40)
Subendothelial
1+ - 120 000 2D 120
2+ . 000 000 1(5) 1(20)
Subepithelial
1+ 000 000 000> 00
2+ 000 000 000 000
Mesangial matrix
1+ 000 000 000 000
2+ 00D 000 000 120)
Glomerular basement membrane
1+ 000 000 000 120)
2+ 000 000 000 000

(1+) and (2+) represent increasing degrees of positive labelling with <100 and 101-200 gold

particles per um?, respectively.

6 %I, Typelll 32 4, TypelV 7 FlDEEr 65 Flicous
THRRT L 7.

mesangial/paramesangial EDD % Type I @ 20 #if
11 155 %), Type II 6 #lH 3 $1(50 %), Type LI @
32 BFilrh 20 F1(63 %)% X O Type IV @ 7 B 3 41(43
%)z 3+ B, cross-linked fibrin D¥E & DREIZ
F—EDMERE 725> . subendothelial EDD % Type
I o 20 Bl 4 6120 %), Type III » 32 B 6 #1118 %)
F¥X O Type IV @ 764 35143 %) iwi b h, Type
IV 2%\ MER 2% b hic. subepithelial EDD % Type
Lo 20 B9 1 41C5 %), Type III @ 32 i 3 41C9 %)
F¥X O Type IV D 76IF 2 #1029 %)=& b, Type
IV iz %\ MAR 23% b iz, intramembranous EDD
X Type HI D 1 (3 %) X O Type IV © 1 #4114
%) DHZFB B o, mesangial interposition % thin-
ning IZ2\~ T3 Type III & Type IV TR % \MER
123 - 1. splitting % gap C2OWTCIREZ 1 7 ILBEEE
X7 hy - 7o (Table 7).
DB | FRA OfF# % Type I 541, Type II 3%,
Type 1119 i3 X O Type IV 5 BloAE 32 Blizous
THE L. Type I 1%, FRA (%54 3 6720w
%, 0 3 FDORE L mesangial EDD & paramesan-
gial EDDI21+~2T, 5% 14ild & subendothelial
EDD Hic 1+ 88 7= (Fig. 4). Type II 3 fl-¢i%, FRA (%

1Blo KR 1+50, £ DFFEk mesangial EDD iw—%
LT\ (Fig.5). TypeIIl T, FRA 1219 #1541
ZER%», ZDORFEX 11 $I2° mesangial EDD i, 4 #i4%
mesangial/paramesangial EDD iz, 5 % 3 #i% suben-
dothelial EDD iz % 14+ ~2+8® 7 (Fig.6). Type IV
D 5 B, FRA 1k 4 #iciZ%», %D JHE I mesangial
EDD t—#L Tk b, 5% 24Hld paramesangial EDD,
2 #1143 subendothelial EDD 1z 1+ ~2+ 52 7-. EDD Ll
SO IALTIx Type IV @ 1 # D % mesangial matrix
1z 2+, glomerular basement membrane I 1+32D 7
DHRTH - 1= (Fig. 7, Table 8).

% %=

IGAFER IGA RO REESWHERRE A v F
v AR A FOICIEE T 5 & & BB E T 5 B ARG
BRTHD. IgA BEEEEEIRRECET 5 L1
BROEEALRE H, —HO MKREHRERIME X,
BxORBREFELRBIT EBNMBATNBID, &
El, /NEHIgA BHE L, SRBRE P MmRERE o Bz,
Fhbb, RBRERNLC7+ 7YV volkETLI LR
MCA %@t w253 < kL Z 85 57 & $1 D-dimer =
7 7 m—F AR BRI X D EE
BIL, ffeTroRBREARHERRRERE & O B
WET o7 RERER 7 1+ 7Y vikEOBZE I, factor
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XIII # von Willebrand factor & FRA &R X h &
B HEY, 5 M RED D\ : MCA HINC X 5 7RE
M7 a 7Y VBRIHEY, 75 R I VAR D REE
479V I DERIIC BT 5 D-dimer & SRR
i 3 5 BOEHAREEY % X ' FRA o 463 % %k
75 A3 vEREIE LD D-dimer O HE X » #ERT
HAEOERDS. LL, REMBIVABETHHZ LR
TRtk REECTH S - LEORMBR DL, HiLZh
TeHEREEA LR, HEOMAR, EFEe bIifs
L OERMESE XITRFRZmMEL D REN7 4 7V v
BREIFERENT 4 7Y vE% in vitro TfERR L, ThZ
ho¥ iz MCA W% U CHEBMEDFER X O'FRA,
# X1 BT ORI RABLE, L. 2 LCERM
HEED7 4 7V VDT T A VABBOBBEDO N T
AT PV Y A—RYV T I IAT I FFA—TSR
FBEESIKENT X 552" cross-linked fibrin —3 L, b
J5 X non cross-linked fibrin &—%3 5% & L #HERL
fo. Ef-, in vivo T DIC BIE 0Bk o FRA 1T
MCA iz T3 Ebe3, FRA L XTI RFOEY
T cross-linked fibrin D& & —H T 5T RE2HE L
721718, [ EOfER Y S F 2, FH T MCA WUE CIHFHE
D FRA 1% cross-linked fibrin TH % & & 3D THE
ZL, RNAEMHD FRA ¥ X 0'D-dimer OIhEH X b
cross-linked fibrin ® F#EME 28 L.

LSEIOWE T, WET S FRAZMCAMEBIIDH
HEL, fie + D-dimer #iff & d G L 7\~ Typel €
1%, FRA O#ER4S 1 fibrinogen < fibrinogen degra-
dation products & FHIh, ThbIEAYVVF Y A
BErhheRsbhtk. LT, ZOXEE I minimal
change 3% <, A Vv ¥ v AHFEORE b BEE T, EHEH
BTHEEEREDEE SBEWEHIIH -7, MCA 4L
Bz X ) FRAWEXHEKR LY, e + D-dimer FifE
G Lz Type II @ FRA 1% cross-linked fibrin deg-
radation products £ FEIh, ZhbbAFvFva
RO EBE I e, T, JEEE I Type I &R,
AV F Y AEECEERREOEE DBVITREEL
Tz, Zhici LT, cross-linked fibrin B3FE#ET %
Type III % Type IV Ti3% O REETERETEE % FulIC 5
bh, AV vFyaBEIC—HKL T2V vF Y s8EA~
D74 7Y YORBERRD LI, EHIRIhbOFES
T, MfatEE R &, BERRGCHEOMREE S0 Al
PEWERLCD 7. Ei, IgA WS IREFEEN D £
vEY AEBRICHR bR, —#%ERE TXsubendothelial
EDD % mesangial interptsition 234 \MERIZ 5 - .
B BET R D, RIRENICEFET 5 cross-linked  fi-

(567)

brin FHEBOBEHHRECARRGEEECBEOER
EFEEh, ABREPNERE L EROEEMRERRBRGE
HEEROWRE & 0BERBERITR I .

cross-linked fibrin (X # ¥ v ¥ v AEIERIC L CHREF
BEIC S S BB, 01T Takemura SO0
HLb—HL Tk, ZoBF & LT Takemura b3,
FREEAERC L ) BRI BRI R REEEE 2 EE
L, 297 vEBEHER, M/MORE L Thics &<
BERTOEMEAETIEREL; 74 7Y YBREES
ELTWw5hA. 7, Marcum b 3PN BRI (R E TG
%43 5. heparin-like molecules E23EZEL, Fh
LHEREMROGEC L YBOT5Dd7 4 7Y Vi
&R D EgRRT 520729,

FREFEED cross-linked fibrin iI2lb LT, A9V F T A
fHIR =X non cross-linked fibrin, fibrinogen % fi-
brinogen degradation products 234 < 2 b i,
Zh b FRA X EREES T EDD Hic IgA & 3ticEl
BXhi. COFMRE, HFEOHEOLHELTVWBH LS
iz, Ifi# o FRA, fibrinogen % fibrinogen degradation
pmoducts 7% IgA %l & 3§ % immune complex & 3t
CAYVYFY ACRYAENTHEET SRR ZREL
T\Wwb. bbb, Type X Type II ® mesangial/
paramesangial EDD ¥ X O subendothelial EDD 1z %
FE3 % FRA 13, Mo fibrinogen = fibrinogen degra-
dation products »EKMEEEIC X b FEEERNIC EDD
LEATH LRI B BN, Type III R Type
IV @ mesangial / paramesangial EDD % X U suben-
dothelial EDD iz FRA B"FZELZ & XY, immune
complex DILEHRIC I & % ME P MIKEERE SUG DR,
SREREFE B 2Pk L 7z cross-linked fibrin 13 £ ¥ v
¥ v Afifgc X - T immune complex & FHICME I h
SRR SATR I hie.

BEET RT3 REEED EDD R 2 0D FRA O HHH
BHEMNEEFTRCEL T eho ey, BELIRER
BERRR - T Z & e, BETOREELTEDR
BCFRAZOHFEMZREI RS Z EXTRIN.

SEDORE X Y /NE IgA BEE I B\ Tk cross-lin-
ked fibrin 2 REFEER TR OVNCHEFEL, HEREMEZL, &b
biF, AlOEE LIFIL T OWEBRE I, 29V
F U ABADIEAR A DRI, ZDZ LR IgA BEOE
BE~DARRGEAMIERE DOBEEG 2 RBET 55 DT
BB, S, NBREFRESCI 5B LBEROTBE L
b EHLETRETHHRETHS.



(568) o F

)
LU= aa

1. MRIGABIET3HIO 5 b, 696lic FRA WS %
D, FOMERE MCA = X % B#E¥: & D-dimer I3 ©
RS 420 & 4 7=k =5, Type 1224,
Type I 7%, Type II132 %I, Type IV 8 #ITH - 7.

2. cross-linked fibrin 2AREFEER HOICA B RS
Typelll ® Type IV T AlL, & biil»ryvF v AHE
DOREE B MEAMRI D - o,

3. IgA B xAHB L Type I, Type I IZEL,
Type IV T2 IgA OREFEEANDWE L\ MERITH -
7.

4., —BEBECTIX Type I & Type IV.T suben-
dothelial EDD, mesangial interposition ¥ X O thin-
ning 734 \MERIZ D - 7.

5. FEFEEE T FRA olEHA X EDD ii—3% L,
cross-linked fibrin 23&F#3 % Type III ® Type IV T
mesangial/paramesangial EDD % X 0" subendothelial
EDD iz FRA 7388 W3 M H - 1o,

ARERSCE B XA 26 [E H AN BB RS CFR 34 6
A, f s TRELL.
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