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Abstract : The changes of intraglomerular deposits of cross-linked fibrin after the
combined therapy (prednisolone, warfarin and dipyridamole) in children with IgA ne-
phropathy, who had severe proteinuria, mesangial proliferation and crescents, were inves-
tigated. Twenty‘children were divided into two groups by their response to the combined
therapy at six months after administration, as follows : Effective Group, patients with a
decrease in proteinuria and hematuria and Ineffective Group, patients without a decrease in
proteinuria and hematuria.

There were no significant differences between Effective Group and Ineffective Group in
activity index and chronicity index at the first biopsy, but Effective Group patients showed
a deposition of cross-linked fibrin on the glomeruli of the first biopsy specimen (p<0.05).
In Effective Group patients, crescents, cell infiltration, activity index, segmental sclerosis,
tubular atrophy and chronicity index had significantly decreased in the rebiopsy specimen
(p<0.05), whereas deposition of cross-linked fibrin remained unchanged.

These findings suggest that the deposition of cross-linked fibrin on the first biopsy speci-
men may predict the response to the combined therapy after six months, but there was no
decrease in cross-linked fibrin after the combined therapy.
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Table 1. Comparison of clinical findings between
patients with (Effective Group) and with-
out (Ineffective Group) a decrease in
proteinuria and hamaturia at six months
after the combined therapy

Effective Ineffective
Group Group

No. of cases 13 7
Age of onset (years) 10.5+£2.7 12.4+2.5
Sex (M/F) 7/6 5/2
Duration from onset to the

+ +
1st biopsy (months) 4.9+4.8 9.1£7.8
Duration from the 1st biopsy + +
to the 2nd biopsy (years) 3.4+1.0 3.5+1.0
Mode of onset (cases)
(by chance/macrohematuria) 10/3 6/1
Episode of macrohematuria 7 9

(cases)
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DFEHL 0.6 A THBCERERE R ol AFVFY
L8806, EREOFEE, Btk L OMEOMBEREDO R
Bow 45 LT activity index (AD I37E5hEE O # BB 48k
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Table 2. Comparison of activity index (AD at the 1
st biopsy between Effective Group and In-
effective Group

e =

D% Type II, MCA Bz X b —BEBAT5 b7
FEBEL, Hir + D-dimer FiiRKICRIG Licd D% Type
I, MCA M X b %2, e + D-dimer Hifkic
R Licb 0% TypeIVE LTHRELI LT H, B
OFEELEHTE, Type 123241, Type 1123141,
Type 2310 41, Type IVAi7eL &, Type A% 5 -
1o, EHEEOFEIBAEBKTIE Type I 23541, Type 11
28721, Type WA 14, Type IVA314l& Type I 23
%<, BEEECIE Type I, ESFE T Type 1 3%
- 7=(p<0.05, Table 4, Fig. 1.

3) —REBEG | NEER 20 B, BRE 12 41, &
SHEE 6 Bl DA E 18 Flic 2\ THE L 7o. mesangial
electron dense deposit(EDD) 3B TI1L 1 +25 1 4,

2+0354, 3+2641T, EHFETIHL I, 2
+ 28161, 3+232 BICHEFICERZE L8 h - 7. suben-
dothelial EDD 3BERE T 12 IR 1 +233 41, 2 +2°
1HEE 4Bl bhicd, EBHHECEEHED
subendothelial EDD (3% &3, HRFIC subendoth-
elial EDD #3% %> 7-. mesangial interposition (3E%)
FETIT 12 b 3 Blic & b, ADFE T 5 Bl 1 flic

Table 3. Comparison of chronicity index (CD at the
1st biopsy between Effective Group and
Ineffective Group

Effective Group Ineffective Group

Effective Group Ineffective Group

(13 cases) (7 cases) (13 cases) (7 cases)
n n n n
Proliferation Segmental sclerosis
1 4 2 0 4 1
2 9 5 1 7 5
mean=+1 SD 1.7£0.5 1.7£0.5 2 2 1
Crescent mean=+1 SD 0.8+0.7 1.0£0.6
0 4 2 Global sclerosis
1 8 2 0 11 4
2 1 3 1 2 3
mean=+1 SD 0.8+0.6 1.1+0.9 mean=+1SD 0.2+0.4 0.4+0.5
Necrosis Tubular atrophy
0 11 0 6 3
1 2 3 1 7 4
mean=+1SD 0.2+0.4 0.4%0.5 mean+1SD 0.5+0.5 0.6+0.5
Cell infiltration CI
0 8 3 mean=+1SD 1.5x1.1 2.0%£0.8
1 5 4 Effective Group : patients with a decrease in proteinur-
mean+1SD 0.4£0.5 0.640.5 ia and hematuria at six months after the combined
Al therapy. Ineffective Group: patients without a
mean=+1SD 3.0£1.2 3.9%£1.3

Effective Group : patients with a decrease in proteinur-
ia and hematuria at six months after the combined
therapy. Ineffective Group: patients without a
decrease in proteinuria and hematuria at six months
after the combined therapy.

decrease in proteinuria and hematuria at six months
after the combined therapy.
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Table 4. Comparison of fibrin/fibrinogen-related
antigen at the 1st biopsy between Effective
Group and Ineffective Group

Table 5. Comparison of electron microscopic find-
ings at the Ist biopsy between Effective
Group and Ineffective Group

Effective Group Ineffective Group Effective Group Ineffective Group

(13 cases) (7 cases) (12 cases) (6 cases)
n n n n
Type 1 2% 5% EDD
Type 11 1 0 Mesangial EDD
Type III 10* 1* 1+ 1 3
Type IV 0 1 2+ 5
Type I : fibrinogen (Fg) and/or fibrinogen degrada- 3+ 6 2
tion products (FgDP) Subendothelial EDD
Type II: cross-linked fibrin degradation products 1+ 3 0
(XLFbDP) and Fg or FgDP 2+ 1 0
Type III : a mixture of cross-linked fibrin (XLFb) and Intramembranous EDD
Fg, FgDP or XLFbDP +1 1 1
Type IV : XLFb predominantly Subepithelial EDD
Effective Group : patients with a decrease in proteinur- 1+ 1 0
ia and hematuria at six months after the combined
therapy. Ineffective Group: patients without a Mesangial interposition 3 1
decrease in proteinuria and hematuria at six months Splitting 3 0
after the combined therapy. Thinning 5 0
Gap 2 0
EDD: electron dense deposit Effective Group :
Cases p < 0.05 patients with a decrease in proteinuria and hematuria
I 1 at six months after the combined therapy. Ineffective
Group : patients without a decrease in proteinuria and
hematuria at six months after the combined therapy.
10 +
Type m
5 - Type
Type 1 Table 6. Comparison of immunoelectron microscopic
findings at the 1st biopsy between Effective
e 1 Group and Ineffective Group
Effective Group  Ineffective Group Effective Group Ineffective Group
Fig. 1. Comparison of fibrin/fibrinogen-related (5 cases) (3 cases)
antigen at the 1st biopsy between Effective n n
Group and Ineffective Group Mesangial EDD
Type 1 : fibrinogen (Fg) and/or fi- 1+ 1 1
brinogen degradation products (FgDP) 2+ 3 1
Type II: cross-linked fibrin degradation Subendothelial EDD
products (XLFbDP) and Fg or FgDP ;_' i g

Type Il : a mixture of cross-linked fibrin
(XLFb) and Fg, FgDP or XLFbDP

Type IV: XLFb predominantly

Effective Group : patients with a decrease
in proteinuria and hematuria at six months
after the combined therapy.

Ineffective Group: patients without a
decrease in proteinuria and hematuria at
six months after the combined therapy.
*:p<0.05

EDD: electron dense deposit Effective Group:
patients with a decrease in proteinuria and hematuria
at six months after the combined therapy. Ineffective
Group : patients without a decrease in proteinuria and
hematuria at six months after the combined therapy.
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Table 7. Changes of activity index (AD in Effective Group and Ineffective Group

Case Proliferation Crescent Necrosis Cell infiltration Al
1st — 2nd 1st — 2nd Ist — 2nd 1st — 2nd 1st — 2nd
Effective Group
1 1-1 1-0 1—-0 1—-0 4 -1
2 21 1—-0 0—>0 1—->0. 4 -1
3 2->1 0—0 0—0 0—0 2—->1
4 2 -2 1—-0 0—0 0—0 32
5 22 1—-0 0—>0 0—>0 3> 2
6 1—-1 1-0 0—0 0—0 21
7 2 =2 1-0 1—-0 1—-0 5—>2
8 2 -2 2—0 0—0 1—-1 5—>3
mean 1.8 > 1.5 1.0 > 0 0.3—>0 0.5 —>10.1 3.5 —> 1.6
Ineffective Group
1 2> 2 2—0 1—-0 1—-1 6 — 3
2 21 1—-0 0—>0 1—-1 4 -2
3 2 -1 2 -1 1—->0 0—1 5—>3
4 2> 2 0—1 0—0 1—-0 3—~>3
5 2> 2 0—1 0—>0 0—1 2 =>4
mean 2.0~ 1.6 1.0 — 0.6 0.4 >0 0.6 > 0.8 4.0 > 3.0

Effective Group: patients with a decrease in proteinuria and hematuria at six months after the
combined therapy. Ineffective Group : patients without a decrease in proteinuria and hematuria at six
months after the combined therapy.

Table 8. Changes of chronicity index (CD) in Effective Group and Ineffective

Group
Segmental Global Tubular CI
Case sclerosis sclerosis atrophy
1st — 2nd 1st — 2nd 1st — 2nd 1st — 2nd
Effective Group
1 1—-0 1 -1 1—-0 3—>1
2 0—>0 0—1 1—-1 1—-2
3 1—->0 0—>0 1—-0 2—>0
4 1—->0 0—1 1—-0 2 -1
5 2 =1 0—1 0—>1 2—>3
6 0—>0 0—0 0—>0 0—0
7 1—->0 0—>0 0—>0 1—-0
8 2—->0 0—1 1—-0 3—>1
mean 1.8 > 0.1 0.1 > 0.6 0.6 > 0.3 1.8 »> 1.0
Ineffective Group
1 11 12 1—-1 3—>4
2 1—-0 0—1 1—-1 2> 2
3 2—-1 0—1 0—~1 2—>3
4 1->1 0—1 0—>1 1—-3
5 0—1 0—>1 1-1 1—-3
mean 1.0 > 0.8 0.2 —> 1.2 0.6 > 1.0 1.8 — 3.0

Effective Group : patients with a decrease in proteinuria and hematuria at six months
after the combined therapy. Ineffective Group: patients without a decrease in
proteinuria and hematuria at six months after the combined therapy.
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1 5 Bl 4 B 23 mesangial EDD iz, 5 #lc= 3 4] %
subendothelial EDD 1% & {1 fc. fEZ0EECLL 3 Bl 3 41
& % mesangial EDD i=% 5 h, subendothelial EDD i
XA&BIT, BEFED FRA 13 subendothelial EDD 1%
% {WFE L T\ (Table 6).
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Fig. 2. Changes of activity index (Al) in Effective
Group and Ineffective Group
Effective Group : patients with a decrease
in proteinuria and hematuria at six months
after the combined therapy.
Ineffective Group: patients without a
decrease in proteinuria and hematuria at
six months after the combined therapy.
*:p<0.05
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TRIRPD0E, 28051 AL Shb 0 S~
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Fig. 3. Changes of chronicity index (CI) in Effec-
tive Group and Ineffective Group
Effective Group : patients with a decrease
in proteinuria and hematuria at six months
after the combined therapy.

Ineffective Group: patients without a
decrease in proteinuria and hematuria at
six months after the combined therapy.
*:p<0.05 **:p<0.01
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B, B CIAIEB AR T 1A, BAERT 0.6 K EERD
BEOBEBRDO T B EN RIS - 7o (p<0.05). FE DM
BB AR T 5 &, BHEOBERTIEFERO. Table 9. Changes of fibrin/ fibrinogen-related
N N . o antigen (FRA) in Effective Group and
4 < i L g Fe
1A, EHFE T3 0.8 ML B OBERDTT 1 F - Ineffective Group
(0<0.05). Al oWTIHESFED 1 fiI B & R TR

. N N N c FRA Type of FRA
AEIIIC B > 705, BRIREDBAR TR 16 4, B ase lst > 2nd  1st — 2nd
TEHIHRTHY, EHFHEOBERDTHEDI - 2(p< Effective Group
0.05, Table 7, Fig. 2). 1 2+ - — m—- 0

. R 2 + - =+ I -1
segmental sclerosis & tubular atrophy (TEEZIEF DB 3 1+ > it ——
ERTE < (9<0.05, p<0.01), global sclerosis (ZF%F 4 1+ — 2+ M — I
BB BEEZ R ot Ei, CLIEDWTHEHB DB 5 2+ - 1+ o — I
B F7 13 b o 72 (p<0.05, Table 8, Fig. 3). j i T gi - 101
2) FRA W& GOHER | BERTHRAREB 2 oD 8 o4 = ot I — I
BB Gl L BHEESFITHoTc. BERTHB LD Ineffective Group
A B2\ Tk Type M»s5 Type 0~ & Bk ) o o N F‘}
=L RS 2 6, Type A5 Type IANEHEB L 3 1+ > 24 I > 1
fE 2 1 ¢, Typelll 2+ & Typelll, Type I 735 4 24+ — 2+ I - 1
Type 1 & REOEARETRERIHIE LHITH - 7. 5 I+ = 2+ I -1
MBS\ T ik Type VA5 Type IV, Type Mt Type 1 : fibrinogen (Fg) and/or fibrinogen degra-
) ’ . . dation products (FgDP)
Type I, Type I2:5 Type I EREDREFID TN Type II: cross-liked fibrin degradation products
n14, 161, 3HITH-T. BRHBEHD 2 FNCHEL (XLFbDP) and Fg or FgDP
SRiedt, TEEE b RIS ORGP A 7= (Table 9). Type III : a mixture of cross-linked fibrin (XLFb)
:¥ & _ et ¢ and Fg, FgDP or XLFbDP
3) —f BEGOHER | @@%ﬁiﬁ&l&iﬁ@ 2EE Type IV : XLFb predominantly
PRBLEL-DIENEH L EDFHEIHTD - 7. Effective Group: patients with a decrease in
mesangial EDD 3AREED 1 FIOHZ T3 +225 2 +1c proteinuria and hematuria at six months after the
R N . ) combined therapy. Ineffective Group: patients
BEL AL RID, MO 5 PIIAETH >, AT without a decrease in proteinuria and hematuria at
1 +05 3+ ~NEBLLAFERN 26, 3 +035 3+ six months after the combined therapy.

Table 10. Changes of microscopic findings in Effective Group and Ineffective Group

EDD Mesangial
Case Mesangial Subendothelial Intramembranous  Subepithelial interposition
Ist — 2nd Ist — 2nd Ist — 2nd 1st — 2nd 1st — 2nd
Effective Group
1 2+ — 2+ - = — - = — - — - = =
2 3+ — 3+ 1+ - — - - - - - — + - -
4 3+ — 3+ - = - = — - — - - -
5 1+ - 1+ - - - - - - - - - - = =
6 3+ — 2+ - - — - = = - - — - = —
7 2+ — 2+ 1+ - — 1+ - — 1+ - — + - -
Ineffective Group
1 3+ — 3+ - = = 1+ - — - = - - = +
2 1+ — 3+ - = = - = = - - — + = —
7 1+ — 3+ - - - - = = - = = - = —

EDD: electron dense deposit Effective Group : patients with a decrease in proteinuria and hematuria at six
months after the combined therapy. Ineffective Group : patients without a decrease in proteinuria and hematuria
at six months after the combined therapy.
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Table 11. Changes of immunomicroscopic findings in Effective Group and Ineffective

Group
EDD
Case Mesangial Subendothelial Intramembranous Subepithelial
Ist — 2nd Ist — 2nd Ist — 2nd Ist — 2nd

Effective Group

6 24+ - 1+ - - - - - - - > -

7 1+ - 1+ 1+ - — - - - - - -
Ineffective Group

2 1+ » — —- - — - - — - = —

7 — = 2+ - = — - = — —_ - —

EDD: electron dense deposit Effective Group : patients with a decrease in proteinuria and
hematuria at six months after the combined therapy. Ineffective Group : patients without a
decrease in proteinuria and hematuria at six months after the combined therapy.

N EREDFERID 1 §1T D - 7. subendothelial EDD %
BHFETEL + Db —~EHELEGR 26, —0b
—ANEREDEBIN A GITH - Te. WEHFETIXIFED
=B —NETRETH - 7 (Table 10).

4) REBRHEROWMR | WEFLR L BERD 2[E &
SRR LB D IEREE 2 Bl & EHFEIBICH o B
ZhEED 1 Bk mesangial EDD i 2 + 235 1+~ & sk
L, % 5 1l mesangial 3 X Of subendothelial EDD
121+ 25 mesangial EDD D&RiC 1 +127s - 7. &%)
PRIz oW Tl mesangial EDD i@ 2 + 256 —, 1 +225
—ANEHELIEOAR TR ZR 1GIF2h D, —hb2
FANEBLUTEEBIN 1 B1H - 72 (Table 11).

% ES
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DFFAE LI/ IgA BHE 20 flicsi LT A v F =V m v,
TAZ77 )V VBIOSEYVEXE—ADZEEDH 7 T LE
ERETL, ®#5 6 »ARORTAC X b BRE: & &%
O 2RO IRE Lic. TR, NEEF 20 4lH4
ZHREL 13 B, EWERVBL T BITH o T, BEWOERE T
VAR L HERlicE R e, RET R WS ER
T COMRNE, HERE L EDTE L OMCEEEZ R R
To. BB 4D activity index = chronicity index iz
DWT b MFHEICERZE X2 - 7o b, FRA ofkico
Tk cross-linked fibrin D23 % Type I B %)
B123% < RD B, FEFLER T cross-linked fibrin o
WBE LIEERIOTT 3% 7 5 MR ChoTe. ZD
FERIL 6 22 OEBELIRTH 52, HBRIK P MKERE
HTH7VEF=VRry, A7) vRBIOSEY) X
—VDh 7 TFAREOENEETRBRTHEOTHY, B
—HOTHA~TPNE IgA BREDFRRRICK 3 % AR BRAE LI
REE OB TRT 5D THo .

B 7 T VERIEBEIATE 2 4E 0D 5 E (M 3.4 E)HEI
BERYBEYFED 8 4 L EBHF D 5 FloAE 13 i
L, HRErBRa Lz o5, XAKOHEE, M8
DOHIFEE S X O activity index @ 2 2 7 (IEHBECH
BIZ{E <, % 7- segmental sclerosis, tubular atrophy %s
X O chronicity index @2\ Td, DR = 7 IXEREE
THERLEVEWIBRTh-. Thibb, #2770
BEELR 6 oA DR R THERNTH - T iEBNLFH# 3.4 4
BT Lc BER O S T activity  index %
chronicity index ZHEL TE D, » 7 FAEEE 6 H
R OB R THEIT D o I fEFNTE LM DR A Tk activ-
ity index (2R3 L T\ 7223, chronicity index 1k
FLTWRWEWIERTH . Ei, FRA ok
BERTIBEYHD 3FDABERLZSNI-DHZT,
WL BT L DA R LB ERCTEIL L,
FRA OE B L Tids 7 7 VIR R T 3.4 44
TRIEBENTHEEVIERTHoT. Thebd, @
B8 4: 4% T D cross-linked fibrin D FEZEEH 7 5 LI
HED 6 ABORETOEMECIRE LS EEL LR
T, % 7 T VBREBIA D B FESRY 3.4 SRR TR
H3HE L T cross-linked fibrin 3BAEL T iz, =D
BEHE LU CBERDORIEMNC L VB s T2 &,
77 7 ) VAR — B3 Ui cross-linked  fi-
brin #BA &R BHRITINE &, KEEOHEL H i
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BORFIEL, =255 F— € X OEASRER O
ZIH L CORRGERROBWE X [HIET 5. LaL, R
7w 4 VR OROBRE RO TTHE D REREE(L 2 RAE T
LM IBAIRBEY. —F, VA7 7V VIX 1943 F
Link®c X h ElEhi-7 <=V vREOHERLNET, ¥
LSRN X MM TIET A7 3 ViekEs L ORE
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BTV F=Yr YL BBEROTIEE S REEH D
RIS TES, VY FE—ider b = VERE
X+ % chemical mediator @ Ifil /N A B D i H & F
THLER I VBEREDERYM X5 LE LD T
%20,

SEDH 7 5 AEEH: T cross-linked fibrin 3F7E L
72 11 B 8 Bl F35%9 3.4 #E4% b cross-linked fibrin
BEBELTCWRIE LD, Y177 ) VidRHRECE
L7z cross-linked fibrin 4> 2 € 2GR T2 &
DIRBE I i,
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B

B

LSO 2P TR Lic &5, BREIT 134,
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2. FEI'B AT activity index ®° chronicity index
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cross-linked fibrin F#E3 % Type IIICEZIBI23% 2>
7.

3. BERTRIAGORE, MEO MBRERER LT
activity index ® R = 7 WERFH CTHEBEL, i,
segmental sclerosis, tubular atrophy # X Of chronicity
index DA 2 7 IXERFH CTHERICEL - 12,

4. FIEB 4R TO cross-linked fibrin DFFEEH 7 5
WVEEED 6 HABRORE R TORMEDCRERC IS 5%
bLhich, BERTIEAERFD 3 FILS L cross-linked
fibrin 23 L T\ 7o,

Wakzrsehich, HEE, AKMYEY LR
BENERAE/NEREHAEER HIRL bR
W LET., SOREEMEEE, #HEmEE T LR
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Tah oL ET.
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