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Summary : In children with several kinds of renal diseases, fragments of urinary fibrin
/fibrinogen degradation products(FDP)and crosslinked fibrin degradation products(XLFb-
DP)were investigated by autoradiography using western blotting method. Results were
compared with distribution and immunological features of intraglomerular fibrin/fi-
brinogen related antigen(FRA)based on immunohistopathologic method containing mono-
chloroacetic acid(MCA)treatment. In patients with minimal change nephrotic syndrome or
membranous nephropathy, crosslinked fibrin(XLFb) was not present in their glomeruli, and
urinary FDP were composed of fibrinogen degradation products(FgDP) such as X, Y and
D. On the other hand, in cases of proliferative glomerulonephritis such as Henoch-Schonlein
purpura nephritis or IgA nephropathy, XLFb was frequently observed along glomerular
capillary walls. In these cases, urinary FDP were composed of XLFbDP (D-dimer) together
with FgDP. It was concluded that the presence of D-dimer in the urine suggested intrag-
lomerular XLFb, but some part of urinary FDP, especially FgDP, were derived from plasma
fibrinogen or FDP. '
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ucts, XLFbDP)E#* t  D-dimer X3 % €/ 7 v —
> v H AEDMD-3B6, DD-4D 2, Mabco)® A \~ %
ELISA (enzyme-linked immunosorbent assay) T
U, BuNEER, BERARBREBELED X 7 v — CIERRE
T, Rp74 7Y 7 =y viEY FgDP) HBL 2R
»% b DD XLFbDP o HBLZ L <, —7, A RERkE
B, BHEEENE L, SEETHRARETE +—7
AR, BHRABRR O IgA BIEOB LB CIE, R
FgDP & & 31 XLFbDP o B #58%, & b bl
P B A% active lesion # BT 5B CREEY & 5D
DN EERHE LD Zo ki, HEEELD
BN I 1T B ABRERRE—7 1 7Y vIEORS %
RRTHLDOTHS.

4 [E, Z#F1ZRF FDP & Y i) XLFbDP 23E 1248k
HPNEE—7 1 7 ) VIEEXRBRL 5 5 0% HERT 5 B
T, ARIRGEN FRA oREH e 74 7Y 72—
FEME & AU E S, 1% Monochloro-
acetic acid(MCA, Sigma #)IEE? K " DD-3B 6 %
AnicEEHAREE T X Y RE L, R4 FDP 7 &

S HERE L

BRRMBERUFE

1. 3% R FDP %3 0.1 pg/ml L EHE L, B,
IR FRA OB BB 3D 15K E TOH
INEALEL X 7w — CREBRE 160, RMBRE 2 61, ~— 7
AL LG, SBORMEE K 3 FIR O IgA BiE 7 floFt
14 Bl JRe FDP 4l & Sk ERKP FRA o R&#E L
7o,

2. R XLFbDP & : 24 RIE R O—HBa ik & L
T, D-dimer &3 %%/ 7 » —F LH{k(DD-3 B6,
DD-4D 2) % i\ e ELISA 12 X b JIE L. F M
1 TaR~FD,

3. BEfL7 4 7V v fREY (XLFbDP) 3 X 07 4
7Y 7 =i v S REW (FgDP) DYERL | % OFEMIIRES 1
kA,

4. BFR B FgDP, XLFbDP K O'JX & FDP @ West-
ern blot & | HZH FgDP(1000 ng/ml), XLFbDP(100
ng/mDKX O FDP &431.0 pug/ml LA E& 725 X 5 12
fE L BIRIR % & « sample buffer(2 % SDS, 10 mM
Tris-HCI, 20 % Glycerol) L &E&EA L, 90°C 5 4l
BALEER, Weber HYD LA SDS-5 %4V 7 7
Y A7 3R AVERIKEN(SDS-PAGE) 217 » 7o, $kEIE
TEAVATTH=trerr—RAELCEBL, B&
¥ (25 mM Tris, 192 mM Glycine, 20 % Methanol) %
FA\T Towbin YD FERHE, ¥ EDEHAE = b

7 A

vl r —REA blotting L. BRTI3IRHE, 7rv
* v 7¥ (5 % Milk, 0.15 M NaCl, 10 mM Tris-HCl :
PH7. DB L 7w v *v 7D, Tris buffer(0.15 M
NaCl, 10 mMTris-HCI : pH 7.4) = T#:#, 1000 Zi=f
WLiicHietr 74 7Y 7 —FvREMBELIH e + D
-dimer € / 7 = — > A 4£(DD-3 B 6) & E{R T 2 KRj
R & te. RIG#T # Tris buffer 1o T BB L, 125
1255 v FHF R 1eG ¥ fe i3l E# Y ¥H~ v 2 1gG
R PiA E LCRE 2 BEKIG X4, Tris buffer i2C
e, —T0CT 2R XE7 s 2 BE L.

5. ARMEAFRA DB ZE R ERME AN FRAE %
FITCEs#iFie b 74 7V 7 — ¥ VREME® A\ 7o
JHUAEERE, DD-3 B 6 % W o I ARIEE R OV 1
% MCA %ntg o FRA OWEBR X h BE L 1.

B &

1. H%8L FgDP, XLFbDP @ Western blot

B8 FegDP i3fie b 74 7V 7 —F VRELE %
i\ 7z immunoblotting Tk 4 KD AV 3B b h, *
Do FEIE240k, 150k, 80k, 40k THotz. Hie -
D-dimer ® 7 7 = — 7+ A HiK(DD-3B6) % A\ 7 im-
munoblotting TIZ v F&RDehotc & LD, 4
KoAVIRENSLX, Y, D, E:@EELE. —F, B
K XLFbDP @ 5 % early XLFbDP i3#ie v 7 4 7
Y ) =¥ VvRRIMFECT240k, 200k, 160k, 40k & 4
AKDAYVFTH-TD, 240Kk, 200k 3L 160k DA v
Fix¥ie + D-dimer = / 7 v — >+ 1 ¥{£(DD-3B6) T
YD ELD, ThEh7 1 7 ) VHRERD
Y-D, D-dimer-E, D-dimer £ RE L. 40k DAV F
274 79 vERDOE LREL 7. late XLFbDP 341
vt 7 4 7Y =¥ vRREMETD-dimer & E, DD-
3B 6 12T D-dimer 7. M, KEKIZBITHRE,
FDP &2%1 pug/ml, XLFbDP £2% 100 ng/ml TH -7
(Fig. 1.

2. BEBEBORREN FRA oMk

e b 74 7Y 7 =y VERRERINE R ICEETAE
BRI L W BRI REREEA FRA % 1 % MCA 4LE
HEROH e b D-dimer € / 7 v — > A $i4£(DD-3 B 6)
RV X ) B LT

HRENREERE 14 Bl RIREN FRA W, To 42
D type I bt

Type I 1%, FRA 73 MCA-soluble FRA ®Z& T, D-
dimer O L, FRA M7 4+ 7V 7 — % v FgDP
DOBRINTWELEELLREDDTHSD. ORI
i, BUNEALEL R 7w — CREMRRE, BEMEEE (stage 1),
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BIRBE D A v ¥ v ABFE0 [gA BHE O 3 fIAFR
Db,

Type 11, FRA, D-dimer 23F#$ % 3 MCA 413
ZTCHE%&L, FRAWR7 4 7Y/ —% v, FgDP & XLFb-
DP LRI TS LELLRELDTHS. D
Bz, BEWBE(tage D EBRE A v ¥ v AHEHES
217 IgA BHED 2 FINZHD b,

Type llIt%, FRA 7 MCA-insoluble FRA, MCA-
soluble FRA X b #5 & 11, MCA-insoluble FRA 1c—
LT D-dimer OWEIZDHN, FRARTZ 1 7V /
— YR FgDP %7 4 7 )/ —» vEEFE L RE
747V VORENBELTHE L CBEEL2bNh5
LOTHB. ORI, 6 BOMMEREAKEBED
AYVFY AR LT RBR RS 161 7T-33%
OREFAME E 7 REERE LR R L BE—FEED 2+ v F
v LIEFED [gA BHE 4 BIOE 5 FIAER® b,

Type IVi%, FRA 73 MCA BB ic TH iz & A E Bk
< #4735 MCA-insoluble FRA X b 7¢ » D-dimer ®
WMELRD, FRABZEEN T 4 7V v EEBELZBhBHED

Th5H. OB, FEEAFVYF T LAEEE 8%D
MR R KB RBDd e — 7 AR K (class V) 1 i L ]
B Ay v F Y AHETE L 4-50 %0 MM &

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

Immunofluorescent localization

FRA
FRA reacting
with
Before After anti-D-

Predictable

MCA MCA  dimer components
treatment treatment antibody of FRA
Type 1 + — — Fg/FgDP
_ _ Type I and
Type 11 + +—+ XLFbDP
_ _ _ Type I, Type II,
Typelll +—++ £—+ =*—+ and XLFb

Type IV + + + XLFb

Fg ! Fibrinogen, FgDP : Fibrinogen degradation prod-
ucts, XLFbDP : Crosslinked fibrin degradation prod-
ucts, XLFb : Crosslinked fibrin, MCA : Morochlor-
oacetic acid.

200kd —

116kd —

12 12
FgDP XLFbDP XLFbDP
(1hour) (24 hours)

Fig. 1. Autoradiographic patterns of fibrinogen degradation products (FgDP)

and crosslinked fibrin degradation products (XLFbDP).

~ FgDP ! FgDP was produced by plasmin digestion of human fibrinogeri.

" XLFbDP (1 hour) : XLFbDP (1 hour) was produced by plasmin
digestion of crosslinked fibrin for 1 hour.
XLFbDP (24 hours) : XLFbDP (24 hours) was produced by plasmin
digestion of crosslinked fibrin for 24 hours.
1) Anti fibrinogen serum was used as first antibody.
2) Monoclonal antibody against human D-dimer (DD-3B6) was used

as first antibody.
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w7 LI SEBERME S 2 6, IgA BHE 1 BloEt 4 G1535R
BHhic(Table 1, Fig. 2 %X ' Fig. 3).

3. SREREEAD FRA DfElR, WE AL & R FDP 4
i & DEAR

WETBHFRANT 4 7V / — Vv FgDP &7 4 7
V7 =7 vBIEHFEOATH - Type 1, 341D FRA

Type I

® A

13, BIRBE A v ¥y 2 8ED [gA BHETER A v F
v MBI, BUNEEL R 7 v — ORI N UM B
(stage 1) CIREHBECLWTRIBEOIE TH - 1.
Zib 3BIDORFFDP L, 0.4—3.2 ug/ml & HE L
X, Y, D%4:C FgDP TREHKI T\ .

FRAD 7 4 79V 7 — ¥ vEIEH R 2 XLFbDP

Fig. 2. Intraglomerular deposits of FRA before and after MCA treatment (A, B, E, F) and FRA deposits

reacting with anti-D-dimer antibody (C, G).

MCA-soluble FRA that did not react with anti-D-dimer antibody are observed within capillaries (A, B,
C, Type I, MCNS) and those that reacted with anti-D-dimer antibody are observed within mesangium
and/or capillaries (E, F, G, Typell, lgA-N). MCNS : Minimal change nephrotic syndrome, IgA-N :

IgA nephropathy.
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I oEREN T Type II, 2 Bl FRA D& ERAL
U, W EE (stage IID CURREGEE, BREE A v ¥ o A8
JED IgA BRE Tk 2 v ¥ v s HE b REFEETH -

Fo. Zhb 2 BIORAH FDP 8%, 0.2-0.5 ug/ml T, %

DLEE, X, Y, DD FgDP & & 312 14—110 ng/ml’
@ D-dimer 2338 b .

Typelll
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» FRA 237 47" )7 -fff/éﬁﬁﬁﬁ&%ﬁﬂm 4 7

v X DB E R T Typelll, 5l FRA 0¥

"&u,th%x%yf?&ﬁﬁ#%%ﬁﬁmhﬁff
B, D LEREE A v F Y AHRE L 33 %O MIarEE A
B RD TS EIEELAC DD - 1Bl T, FREFEEC X
L DEBES I, BELT 4TV v OUEL AV F

Fig. 3. Intraglomerular deposits of FRA before and after MCA treatment (A, B, E, F) and FRA deposits
reacting with anti-D-dimer antibody (C, G).
MCA-insoluble FRA or FRA reacting with anti-D-dimer antibody are observed mainly within capil-
laries and MCA-soluble FRA within mesangium (A, B, C, Typelll, IgA-N).
MCA-insoluble FRA or FRA reacting with anti-D-dimer antibody are observed within capillaries,
mesangium, or both (E, F, G, TypelV, SLE). IgA-N : IgA nephropathy, SLE : Systemic lupus eryth-
ematosus.
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Table 2. Histological findings and urinary FDP in children with various renal diseases

Diagnosis Histological findings Urinary findings
Light microscopic Immunofluorescent Typing of FDP  FDP XLFbDP Protein
findings findings (ug/ml) (ng/mlD) (mg/dD
FRA FRA
Before After reacting with
MCA MCA  anti-D-dimer
treatment treatment antibody
Type I MCNS Minimal -~ - - X,Y 1.6 <10 800
MN (stage I ) Membranous neph. -~ - - D 3.2 <10 500
IgA-N  focal mes. prol. + ——x - D,E 0.4 <10 180
mes.
. : . . + :
Type II MN(stagelll) Membranous rieph. & c.>mes. + Y,D-D,D 0.2 14 280
B mild mes. prol. ++ _ +~4 B
IgA-N ¢ cell. cres. (6%)  mes.~g.c. mes.~g.C. X, D-D 0.5 110 80
mild mes. prol. +~4 +
Type Il HSPN ¢ fib. cres. (6%) mes.~g.c. mes.<g.C. nd. D 0.5 <10 450
B mild mes. prol. + + =+ B
IgA-N ¢ fib. cres. (7%) mes.~g.C. mes.~g.C. mes.~g.C. ¥.D-D.D 0.1 16 290
mild mes. prol. H + + B
7 ¢ fib. cres. (10%)  mes.~g.c. mes.~g.c. mes.~g.C. X,Y,D-D.D,E 1.0 10 100
mild~mode. mes. prol. + + B
7 ¢ cell. cres. (33%) mes.~g.c. mes.<g.c. nd. X, D-D.D 0.5 28 500
” mode. mes. prol. T * nd. X,Y,D-D 0.4 27 <100
) mes.~g.C. mes.~g.C.
mode. mes. prol. +~ 4 ++ + o
Type IV SLE ¢ cell. cres. (8%) mes.<g.c. mes.<g.c. mes.<g.c. Y,D-D 0.4 50 230
gepy ~ mild—mode. mes prol. - + * +  X,Y,D-D 1.5 150 1020
¢ cell. cres. 4%)  mes.~g.c. mes.~g.c. P
mode. mes. prol. + + _
7 ¢ cell. cres. (50%) mes.~g.c. mes.~g.c. nd. X,Y,D-D,D 0.6 50 720
IgA-N mode. mes. prol. +~4t +~4 + X.Y,D-D 0.1 20 60

¢ cell. cres. (5%)
MCNS : Minimal change nephrotic syndrome, MN : Membranous nephropathy, IgA-N : IgA nephropathy, HSPN : Henoch
-Schénlein purpura nephritis, SLE : Systemic lupus erythematosus, neph. : nephropathy, mes. prol. : mesangial prolifera-
tion, € cell. cres.: with cellular crescents, ¢ fib. cres.: with fibrous crescents, mode. : moderate, mes. : mesangium, g.c.:
glomerular capillary walls, n. d. : not done.

mes.~g.C. mes.~g.C. mes.~g.C.

v A GEIER D B FREFEEIC 231 CHEIZR & h, D-dimer % R#&E
DoHER LI S bDRF FDP I, 0.1—1.0 ug/ml
LHEL, ZoSEE, REREELTED OATH-
7o, IgA BREED 4 flcix, X, Y, D% FgDP & & %
1 D-dimer 2% 10—28 ng/ml HEL L T\ 7.

FRA RNEE7 4 7V v I BRI TWB EH 2
bitc TypelV, 46l FRA %, Wb A+ v F v A
I X D BB TR S h, BB 4 7Y YD
U S 3IE FRA LRIEOSMERL, &b REEE
iR ABD BT, b 4 GDRP FDP &1, 0.1—
1.5 ug/ml, XLFbDP &% 40—150 ng/ml & & % i &{E
DHDHNR%EL Zbnt. R FDP 4L, X, Y, D&%
FgDP & & % iz £ #lic D-dimer 233 % 5 ##=(Table
2).

% -3

Bi7E, IR FDP o HEBBSF oW, (ViR 7 4 7
) 7 =% v FDP DBEYZ I ARGEEER L b 0
H, @)F @M O ITE L i ARIRGEER 2 BA L 77 4
7Y 7 =7 v FDP O BHESL TMRE COLME, (3)
REREICIE L7414 7YV VOBRBRELLNLTE
ho~19, BEBOLFBICL Y LEBFOWThhd b
WITEBDEHCBI ) B o T D LHERIR R .
s, Ex DOBRBICI W TEHE IR D REREA 7 4
7Y v/7 4 7V 7 — % vBIEH R fibrin/ fibrinogen
related antigen, FRA) 1%, &%, FITCZE#iie b 7 4
7Y =7 VERIE R BB X ) B E
nBHEN, TOFMIEENT 4 TV vORTERL YR
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4 7YV ERRIGL, ElERbOSBEYTH
% XLFbDP % FgDP & $ KT 5. - T, KERERIC
BEINICFRAVBEEN 7 4 TV VTHBD, 747
Y 7 =7 VEEHRE TH 5032 D& TN LE 7
V. 4E], #HE o Kamitsuji et al? 2 E X L7 MCA 4L
HEELHie b D-dimer €/ 7 »w — F AHER B
HHUERIBEIC X Y ARBREN FRA Z 2otk 5 490
D type 124 %E L, Western blot 1 X % A FDP 43i&
Exf R L, JRF FDP & &3R{EPN FRA & oBfRic>
WOHRE L.

EEEEARBED D, BUNEIIX 7 » — CRERE,
JEE P B T OV TE M B DN IR B Ve g A BHE D Type 1,
Type IITiX, 74 7Y vOWEIIEL, 747V 7 =%
vEBIEHRR XLFbDP 0 A BE S hic. Thbix, #h
LA R 7 = — CREMRRE, TEMBHE CTURBIEEC, IgA
BETI A 9 v ¥ v A AR EA TR E L T
Wic. FEBEOBE X Takemura et al'®b#HiE LT\ 5%
B, FOWFELTIE, 74 70 7 =5V DEBEMRS5.5
LENZ ENBEEED 2 5 — % v~ D binding, H&E
HEGRBLETCORBEEGE~DEE, B ARENHE
Shic. BE, REO, BEHEEE, [gA BiE CToRE
BRI 5EEMaBE X b IgG = IgA & &1 elec-
tron dense deposits(EDD)A~® FRA 1% #8122 L T
Wb,

b AR RT FDP 4L, % FRA 287 4 7Y
7 —4# v (Fg), FgDP THE &5 Type I T, X,
Y, D% FgDP Thd bh, fif, &3 % FRA #' Fg
/FgDP, XLFbDP o Type II¢i¥, FgDP & XLFbDP
(D-dimer) X h R I T\ . Zh bR FgDP, XL-
FbDP 23R ER{E& P » Fg/FgDP % XLFbDP i fisk$ 5%
00, BHBWCILEREOTIE L CEEEL » firfo 7
1797 =7V, FDP SR L CHBR LD TH S0
S HOBRHC B o

BHRUFL R [gA BED 5 b, FEEOBEEMEZEL
w2 LUEESI(Type D) T, FRA 134 % v ¥ v AGHR
DHIELT, REECHICEEZh, 5bREMNT 4
70 VILRFERE R e, Fg/FgDP ks v ¥ v a4
BROERD L. I HICHEEEEICHFIL T
(TypeIV), TET7 4 7V ViZ A ¥ vEY AEEAL
KL T,

BHIAEMBTALIGABRED A ¥ v ¥ v A I I
IgA ZHURE & T 5 REBEAENBEET 59L Zh
5%, HEMECOBREE U TRENT 1 7)) VMR
PEEED D A v ¥ ¥ AMAIRICMET D2 &1, AYvF
v A ST SRR RO B R 1 i & R IR ISR E AR IS 23 B
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bBHZLETRETHLDEE LN

Type I, IViZHbhicREFBENDREN7 4 7V v
DOWHZ2OWT, REFEEIAEMREETAZ LD
BEoORRL L Ta s — % voEH, von Willebrand BF
WEF) o X 5 M/ MrsEsk, Sedé3 % B RS o B
EnE Lz bR 5.

S, FREFEEDD A v ¥ v AEIRIC AT CEEL Y
1 7Y v OWE ORI A Y R EE RS
feZ bk, FAEHPRCEEERBICHRET S L0 )
D IMEREEERNT D7 1 7V VIO RTEEM: 23T
Ihic.

ZhBAR(TypeIll, IV) DR FDP i, WT°h
% XLFbDP @ D-dimer oHE. & X, Y, D% FgDP
NBEIh, MERCELRDR 7.

DIEORE LY, RERERC 71 TV vz 7Y v
5 1R EE %) (XLFbDP) % B3 % B JE © R 7F FDP iz,
FgDP & & 1z XLFbDP, iD—dimer DHERRBDB R,
R FDP & b b1} D-dimer O FE&E I ARFRED 7 4 7
Y v, XLFbDP # X KT 5 &F 2 bht. Lal,
HREREN FRA RN&EL7 4 7V v Tho it d vk
bR FDP iz FgDP $ F#FE L= & L i, R FDP ©
R R AT ARBREA 7 4 7Y v DRBS RO BT
LFEEREREsboME Y 4 7Y 2 -7 v, FDP Ol
HE3 B85 & L RB & te.

| #* =

N BB IR o R4 FDP 48 % D-dimer 1233
HE 7R —FAPBROH 7 4 7Y 7 =¥ VREME
% F\ 7= Western blot B5ic X b B L, RfEDHiE R
WA, MCA LR ERIC X % ARBR4EN FRA o
AR & Sk R U e »

1. BUNELEL R 7 = — CREERE, IEMERAE (stage 1)
T OBOREBERE £ 3 v 0 A B0 IgA BAE T3, KB
M FRA 1%, Fg/FgDP X bib, RFEFDPI X, Y,
D% FgDP X W R & h T\ e,

2. BB (stage IDRBE Ay v F v 2 HE L 6
% D IR KR A 2 B0 7 [gA BEE ORIk
A FRA 1%, Fg/FgDP, XLFbDP X v 7zb, R FDP
1%, FgDP & D-dimer X h B S T\ e,

3. FEEAyvF Y AHIEYE LCRIRER AR
IgA BHETIE, BET 4 7V VILREER LR, 74
7Y VEAD FRA A V¥ v aERICED bh, ¥
FEMEZAIC B L CREILT 4 79 ViR A YV EY &4
BAHB LTV, 2hboRF FDP I, Wwihd D-
dimer & FgDP X W R & T\ e,
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ARFICEE I 91 @B ANERI SRS (FEF 63 4
58, #F), %31 EHABRKFEEBESEEF63E 10
A, SR B\ \THRELE.
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