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Abstract: The aim of our study is to clarify the association of IgG subclasses with complement activation
in childhood idiopathic membranous nephropathy (MN). Immunofluorescence (IF) was performed on 20
children with idiopathic MN, 20 adult patients with idiopathic MN and 7 children with membranous lupus
nephritis (LN). We used the following: antibodies against IgG, IgA, IgM, Clq, C3c, C4d, IgG1, IgG2, 1gG3,
IgG4, mannose binding lectin (MBL), C4-binding protein (C4-bp), factor B, C5b-9 and CD59. Based on
the distribution of IgG along capillary loops by IF, two types of children’s idiopathic MN were classified:
segmental MN (S-MN; 7 cases) and global MN (G-MN; 13 cases). IF showed IgG1, IgG2, 1gG3, IgG4, C3c,
C4d, MBL, factor B, C4-bp, C5b-9 and CD59 in patients with G-MN, whereas it show IgG1, IgG3, Clq, C3c,
C4d, C4-bp, C5b-9 and CD59 in those with S-MN. Segmental MN was found in only 2 of 352 adult idiopathic
MN cases. None of cases revealed segmental MN in the 7 children with membranous LN. There was no
difference in the distribution of IgG1, IgG2, IgG3 and IgG4 between children with G-MN and adults with
idiopathic MN. A higher deposition of IgG4 was found in cases with G-MN than with membranous LN.
A greater deposition of IgG1, IgG2 and IgG4 was noticed in those with idiopathic MN and membranous
LN than those with S-MN. Light microscopy showed a difference in mesangial cellularity between G-MN
and S-MN. However, a greater increase of electron dense deposits in the mesangial area was observed in
those with S-MN than in those with G-MN. Ehrenreich-Churg’s stage electron microscopy classification
was similar for both G-MN and S-MN. There was a higher deposition of IgG1, IgG2 and IgG4 in cases with
G-MN than in those with S-MN, while the intensity of C1q deposits was higher in S-MN than in G-MN cases.
In contrast, the intensity of factor B and MBL was greater in G-MN than in S-MN cases. We concluded first
that segmental MN was found only in childhood idiopathic MN and that pathological and immunological
findings in S-MN were different among adult idiopathic MN and membranous LN; and second, that S-MN
showed the complement activation of the classical pathway associated with IgG1 and IgG3, whereas G-MN
revealed the complement activation of both the alternative and lectin pathways associated with IgG2 and
IgG4.
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By NIRRT, SOEPURE T 1gG ASRERARBR I SRR IES T BRI (&) L4
B IEAE 3 2R (i) 2T 5. SRl E BT 1gG 77 FADGANRLE > TVD. ik
ANDOFEFEMEFMEEE S L OVNE DB L — 7 25 TIREHTEE SHENEDONL DR, 1gGH T2 5
WEBENED D 5 DOPIFAHTH 5. ADNRRFFETENEPEERE & BN OFFFEVEIREEEHE 35 & OV Y — 7 2B
RIZBWT, IgG DAL [gGH 72 T ADMBICH L CHIKT 2 & &b, NEFRREEERTEICB W T
EHIREL RO [gG 7 7 T A L MiREEREOMBREHS 02T 572012 OFEE 1T > 72, 1994 4F
A5 2010 4E D BNCIHELB W S N7/ AR Z PRI EE 20 1, AR VR BHE 352 B 9 /2 23
HL7220 61, BPELV—F2AERTBZNRE L. IgG, IgA, IgM, Clg, C3c, C4d, fibrinogen, IgGl,
IgG2, 1gG3, IgG4, C4b-binding protein, C5b-9, CD59, Factor B, Mannose binding lectin (MBL) #T &
& HOUPUARE CRIEGE Z 1T 5 72, NIRRT R X A0 136, SHT7HTH -7 KERTIE
IgGl, 1gG2, 1gG3, IgG4 ASRERMMREICILAE L, HHifETIE IgGl, 1gG3 23L& L Tz i3 o
BECHIR L C, 1gGl, 1gG2, IgGA BEFITHE LTz, RADKZREEMEREE, 352809 5 260
BAHRIRIAAREE D 1gG P & Wit ICFRD, oMU EMEICE LT/ BV -7 AT R TILS
FiPEIC IgG AN T 2RI 2 2o 72, EFilE L A ORI MEEIED 2 BERICB W T IgG 727 5 A
WCHBEZROT, EFEIEEL -7 AT R LKL T, [gG4 PARICHE LT WA DR EE
PR B & OV — 7 AL ERE L IR L C, IgGl, IgG2, IgG4 SA kA LTwi. 51,
SEITEI ML LT, MHETAY XY AMBES 2 A RIS, T2, BHEHIIBIIZ A FY A
FIROBETHELREWIABIHAE L TW/225, WA EICIEWERD Lo 72, REEARILE IS
& & U D HIRIEMEILICEE U C, &Rl & L L C, Factor BB X O MBL VA EICIEE L, —77,
SRR AR I LT Clg 25 Ik E LT/, BRFHHEICH LT, BAREOZELRIZEHEED
SEI LR L TAHEREICE, P 705 » AOBISEHIHICB VT, ME, REES X OEREIC2HERO
HEAETRORP o7z fiw 0 D FEISMEEE T C o it IgG AR ERMAREG 12 b5 3 5 D13/ R R
MTHbrIEEFWLNMI L 2) NEEREBEEEEOEHBEICB T 5 1gG ¥ 727 5 TN
B LML T B, 3) ANBEESE TR BT O B, AR EHE B X OBy — T ABRE
LRI FIICR o TS, 4) DNRFEFEBEEE O 58l Tld 1gGl, [gG3 ICBHE L, Witk
AT B EMENMEIN. —F, EHEOIgGCY 727 5 A1 1gG2, IgG4 I L, AR I L7 F
YRR X B WATE AL AHEN S e S EREE N RIS TR R LA R T, AL I3RS —
HEOWREMEYD 5.

F—T— K NR, REBE, BEEEERE g6V T IR
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i U & I

Jo P BB iE (&, Y9 C Spike T B % fE 9 Sk BERARSE S
DONEE, PR TR ERRRE 2 - T IgG D%
MIMERCRIEAE B X ORI T LR T IO EFEELEY
(electron dense deposit: EDD) %5 Z & e §
BHRERRERTHS.

JEPEEE IS B W T, HIBPikE: C 1gG 13 R BR IR B
Wiy o CTEEMVEICILAE 280 5 A%, SRERRRE 25
17 1gG OLAE ERTIEMAND 5 2 L 03l ShTw
%.7% Obana 51&, /N o> B 5P BV B 12 1S TgG A
SRERARBE I - C, RIS 3 2R & Tk
AT BN DH DL 2D THE Lz, il cik
WIEPUR I THRERMEAREFIC Clq @ik &2 /R L, BT
A X AEBICEETRELEDERD L Lh
5, SHBENO—BETH LR ZRE LY

BP0 IgG ¥ 7 27 5 A TIEF 12 IgG4 A%
RERIRARBE SIS 5 —H, V=T AFRTII IgGY,
IgG3 DSRERAARBE ICIEE T L Ebh T VY $7z,
Clq, C4DikAEZRDT, C3IRERMARE ICILAET 5
ZEDS, BRI VEIEE R TS TR I RIS A
BLTWBREZZLNTVS. Y Feaid, FEFEBivE
HE D/ 16 B % 1gG DTRAE 740 12 & 0 A HiHE & i
D 2L, 2BIBIT D IgG 77 T A L WK
PERRR DM 2 s L 72, 2 RS MM B 0/ 16 91
DI L, LHiIEED 10 61 TIiX IgGl, IgG2, 1gG3, IgG4
ARERAARB LS L, AR LR SRR & L o
FURESHER SN, —J, SO 68T IgGL &
IgG3 AR ERMARE ICILAE L, W RIS X 2w AR
LG LTW5B 2 LAt sz ?

I VR BEFEVE I B E TR BRI AR 12 R T 5 1gG
DALY, EHEB X OO OFETE LI LN
WoPIZho72.V? L L, SHilED XS % 1gG 5576
ZRTIEGNI/NEAEA 2, A DR BRE S L OF
TR OB RETIZZ O & D %o 1gG A6 1
RBOLNRVOR, Fiz, RAOFFFEEREEEES L O
TRVEDBEWEREICBT B IgC VT T A DB
DWT, KIRE LTAMAR B S . bivbiud/hss
FEVERLPEERE & e N D FFFVEBLEEE B L O ko
PEEHE I B W THOLHARE T o 1gG 44 B & U IgG
VT2 5 AOMENY — RIS S E LB, NS
TR BHE OREFI B 2 B0 L C, &Mtk & oHittIcE
WTIgG ¥ 7 7 7 A RGO BIRz B L 72,

MR EHiE

T4 11994 4E A 5 2010 4F AR K2 R 2 ER R B2 C©
B S N7 /N RAFFEPE I BE 20 B0 (B 13 61, Lotk
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7, FSIEAER T 115 5% (2%~ 23 %)), BB
BHE 352 B0 9 B VR 2 (2 HH L7z 20 61 (554 12 1,
etk 8 B, A 63.3 e (37 Mk~ 817%)), Mtk —
TR T B (B2 5, &M 5 B, AR 16.9 1% (13
W~ 250%)) ExtgE L7

7 &

1) StEashks

JeSEAL MR, 12 pm 12 ¥ Y) L 7280 v 12 hematoxylin
eosin (HE) #¢ f&, periodic acid and Schiff (PAS) #¢
ft, periodic acid-methenamine silver (PAM) ¥ B X
0¥ masson trichrome (MT) iz ir-72. X% ¥
KOS % 1gA B D Oxford 5748 ¥ 125 - T,
4 BRI B TTEMII L 72 : 0; A2 7 A4 < 4 14,
1, A2y AMll 4-5 M, 2; X4 2T LM 67 14,
3, A X AME = 8MH A X AMifE e &
EORE % &R EETH LT, FRENOEF D A
v LML O ERMEE L.

2) wEhiAE

FHEBNTR LT 3 pm W2 #E Y] L 72 8RS B 12 FITC £
i I1gG, IgA, IgM, C3c, Clq B & U fibrinogen (Dako,
Copenhagen, Denmark) % fi Fl L C, E#HEE TH#L
BHMEEICCBIgE L £/, e hE 7B FUE
fk 1gG1, IgG2, IgG4 (Chemicon, Temecula, CA), ¥t
v hE 7 1 F )V ifk IgG3 (Zymed Laboratories, San
Francisco, CA), #it FE ./ 7 o+ Lk C4d (Quidel,
San Diego, CA), #L Factor B:-K V) 7 u — J U §i 1K
(Biogenesis, Poole, UK), #it M E ./ 7 1 F vtk C4-
binding protein (C4-bp; 11-2D3; Fuji yakuhin, Toyama,
Japan), #it b€/ 7 0 F VHifk C5b-9 (Dako), #ik
hE 7 1 VHiE CD59 (Cosmobio, Tokyo, Japan),
e b€/ 7 1 F VK mannose binding lectin (MBL;
3E7) ZA L7 FTEYY-ELF v (LSAB) HEITHE -
T, RO &5 ITREGt %47 > 72. Tris-buffered saline
(TBS) T & %Pk, FFEMRWILZHHT 2720
12, B T1%skimmik T7u2vy ¥ 7L, Lito—
WPUE% 4C TS S8 72, TBS Pk, —kPufk
L LTEFF b~ Atk (Vector Laboratories Inc.
Burlingame, USA) % 60 4[] )t S &7z, TBS £,
Streptavidin/fluorescein isothiocyanate (FITC) iZi#$it
k $ifk (DAKO, Denmark) % 60 45 SO S &7, Jetutk,
Fluoromount ™(Diagnostic Biosystems, CA) TH A L 7-.
AR, wOBHMSE (OLYMPUS BX 60) F CHlH O
BBIUVBERE LT 7.

AFTFATarba—ne LT, RENHGLEVIE
WG ¥ 721& TBS & —kbifk e LTfio7."%
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1 AHidEE o iR OABRBAREI IR > TLE T2 1gG
a) & IgG, b) HHEHO IgG

VIEBNC D &3 5O RERK A BISE L, SRERAARER
kT % 1gG O 534 &V — 7 A4 ISN/RPS 534 ¥
ICHEU T2 BRI L 72, SRERIRARBE @ 50% DL E % 5
b B HER & 2R (K 1a), 50% A T 2 fEH % 55
(X 1b) LHE L HZERREMOEEIILD 4
BeRE I oE i CRMIT L 72 - 0; FREF AR o 10% A, 1; 4%
Wi 48 0 10-50%, 2; £R¥E 4 @ 50-75%, 3; FRiEF4E o
75% DL k& L7

3) BIEMARG

BT EET, HEBEN, WETBLIOAS ¥y
LMD EDD #8lEZ L7, FETBIOCRERNO
EDD (2 > \» T & Ehrenreich-Churg @ %5 1 5 % ¥ 12
# U CStage L 72, 72, A UFT AHEEO
EDD # LT ) 12 4 BRREIC e CRME L 72 0, ik
Bl 1, AV UFTAEFHD < 25% 12 EDD % 72O
5. 52, AN ¥ AEHEO 25-50% 12 EDD %589 5 ;
3, A XY ALFERO 50% L2 EDD 2 5.

)2y
WE M T3l + FEHERRE (Mean = SE) THEL, #t

FHULE (2 Mann-Whitney Utest, 7 4 I MEZ H 7.
P <0.05 Z#EaFMICH R & HE L7

& ES

1) 2EBEEPEBEOLRKELEIGG YT 772D
205

ANJRARFE R L B (L A 13 B, SR T Bl CTH o
7z B 212/ VAR S R I BE O TG, 1gG2, 1gG3,
IgG4 DA IRWBRIEA~ DA &R T, HRERIKILAE 1gG
705 A 2 B O £ LIRS, S
IgG1, IgG2, IgG3, IgG4 TN TITEERILE DA LN
WINOH T 7 I AL GEHBEL DL AL T o
HiE Tl 1gGl, 1gG3 B ikA5 /8% — T, 1gG2 1% 1
Bl B TikE 2RO T, IgG4 diLE LERMITZ L h -
7z.

2) SHIBEERABEREBEEBES JUBEEL-TIE
REDIG H T 75 ADRE

B A O RS T PE B 1, 1994 4E A & 2010 4E 0 16

SERC 352 Bk 2 Bl D A2, IgG A3 HitE 2 Sk ER A AR i

R1 LEREDERORIREILE IgG ¥ 77 T ADLLE

AR paingid P-value
IgGl 3.0 0.0 1.3 04 0.002
1gG2 24 0.2 0.1x0.1 0.0004
1gG3 24 +0.2 1404 0.06
IgG4 2.8 t0.2 0.0 £ 0.0 0.0009
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2 AEHE & ETRE O SRERRRER S o TLAE T S IgGH T
79 A
a) MO IgGl, b) FHiFED IgGl,
c) LHiEED IgG2, d) 4fifto 1gG3,
e) &t IgG4
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3 BRI B O SR ERARARB 2B > T T4 1gG 77 T A
a) IgGl, b) IgGe,
¢) IgG3, d) IgG4

R2 SERERAERMEREBED IgG 477 72DHE

SEEE JSNAF FE VR I B i P-value
IgG1 3.0=%0.0 24x0.2 0.15
IgG2 24 +0.2 29=01 0.06
IgG3 24 £0.2 2103 0.66
IgG4 2.8 0.2 3.0 0.0 0.71

%3 SEBLBMIL—TIBROD IgG $ 77 TDHE

A JEL L — 7 AR 5% P-value
IgGl 3.0 £ 0.0 3.0 £ 0.0 n.s.
IgG2 24 £0.2 27+0.2 0.43
IgG3 24 %02 21+05 0.75
IgG4 2.8+0.2 11+0.3 0.0089

n. s.; not significant
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R4 BN — T ZBEROARIRFREN > TRAET S [gGH T2 TR
a) IgGl, b) IgG2,
o) IgG3, d) IgG4

~RE L, I EmkichE L nl BELV—-TX
BRI 1gG LA T B IE A o7z K
3T NSV B o 1gG, 1gG2, 1gG3, 1gG4
HRERRRF~OREE RS, T, M4 EEV—-7
AB 4D 1gGl, 1gG2, 1gG3, IgG4 DR ERMERE~D
WA ERT. iR AR RE IS BT 5 R ER
KRik#5 1gG ¥ 7 7 T AFMEE X Al & kL —
T ABGNT BT BARERIRILHE 1gG VT2 7 AFHED 2
Bk Zn2Eh, £2,31RT. BAOHIMER
PEEHETIE, 1gG ¥ 727 5 ADT T HEHiRE L B
BRI LT, BV — 7 A BRI eI K
LT, 1gG4 kA& mAA 7 - 72 (P=0.0089). IgGl,
IgG2, IgG3 &ML BN — T AL THEE 2R
D hoT.

3) DEBEKAANGREEMBES LCESEL-TIE

REDIgG Y T 77 ADHE

S ERE &R N FE I B 2 B 1T B SR BRI 1eG
H 77 7 APES X O EIREE RV — 7 A RICE
VB SRERARIL RS 1gG 7 27 5 A EMED 2 FER 0 g
RENZFN, K4, 51RF. S EiREI NGRS T
BIES L OV — 7 A BRI LT, IgGl, IgG2,
IgG4 DA VHBII D dh o7z

4) R & DR ORKATR CRIEERFNSE
teE

AHRE & O HIRE O RN B A AR K 6 1R,
PERRIGHZ WML 22 7% L 72 I3 A TR & 0 BTl Ic T h 2
n1Bl§> (EF 3, 11) T, FREEE L TH 70—
VHIEMBRE 2 2 LTV IEBNI AR 6 B GER] 811,
13,5) @7z, SHRETIEA 70— YIEGREL B3 H0E
BN T dr o 7z, BRI B ARAR T & 5RO 7 FIE )
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R4 DEBERABFREBEEEED IgG 77 7ADHTE

oy BiikE JR NI 38 PE A B P-value
IgG1 1.3 +04 2402 0.03
IgG2 0.1=0.1 2901 0.0001
IgG3 14 +04 21+0.3 0.18
IgG4 0.0 % 0.0 3.0 + 0.0 0.0001
x5 SEBEBEMN-TIBROIgG Y TIIXDE
o HiihE JEtkE N —F A5 P-value
IgGl 1.3+04 3.0 0.0 0.0073
IgG2 0.1%0.1 27+%0.2 0.0017
IgG3 14 +04 2.1%0.5 0.22
IgG4 0.0 = 0.0 1.1+ 0.3 0.0073
R6 /NEEHREBEEEEDORRKIER CHEBFIRR
O 97 SUE4E ] JeiE HOLHUART R G Bl T
it
()
EW ME MM #&FH  Mode Cer Mes Stage Subepi Mes. IgGl/ IgG3/ Clgq/ C4d/ C5b-9/ FactorB/
(%) VS IgG2 IgG4 C3 C4b-p CD59 MBL
0 BiiE
1 13 119/71 10-19 43 Asym 96 03 1 2 3 1/0 1/0 1/0 /2 2/2 0/0 ARB 14 P+H
2 9 110/70 0-1 20 Asym 86 047 3 3 3 2/0 1/0 /0 3/2  2/1 0/0  unknown 34 N
3 23 164/116 0-10 41 Asym 65 014 3 3 2 /0 0/0 170 2/1 2/2 0/0  ACEI 62 RF
4 12 104/40 20-29 10 Asym 202 011 1 3 0 1/0 2/0 2/0 3/1 2/2 0/0 unknown unknown unknown
5 13 110/41 41-49 42 Asym 145 0.15 2 3 1 1/0 /0 3/3 3/1 3/3  0/0  PrCyAD+ACEL 51 N
6 2 103/63 10-19 300 Asym 162 0.25 2 3 2 1/0  2/0  3/1 N.D./23/2 0/0  ACEI 27 N
7 6 102/52 10-19 98 Asym 105.2 0.19 2 1 1 1/1 2/0 1/0 1/1 2/2 0/0 unknown unknown unknown
SRR
8 19 104/60 50-100 430 NS 230 0.4 1 3 0 3/3 2/3  0/0 3/2 31 1/1 Pr+CyA+D 171 P
9 19 100/62 20-30 530 NS 230 0.08 1 3 0 3/3 2/2  0/0 3/1 3/2 1/1  Pr+CyA+D 168  P+H
10 16 134/70 1-2 800 NS 188 0.13 1 3 0 3/2 2/3 0/3 3/2 3/2 1/2 Pr+CyA 161 RF
11 15 148/96 30-50 1100 NS 133 0.09 3 3 0 3/1 /3  0/3  3/2 2/2 1/1  Pr+CyA+D 24 N
12 9 110/70 5-10 20 Asym 180 0 2 3 0 3/1 3/3 1/2 3/2 2/2 1/1 unknown unknown unknown
13 6 95/33 5-9 450 NS 152 0.05 2 3 0 3/1 3/2 1/3  N.D/2 2/2 1/0 Pr+CyA+ACEI 36 N
14 6 106/58 30-39 314 Asym 133 0 2 3 0 3/1 3/3  0/0 3/1 2/1 2/1 Pr+D 19 N
15 8 110/78 0-2 309 NS 120 0.1 1 2 1 3/3  3/3  0/3 3/1 3/3 1/1  Pr+CPA+ACEI 32 N
16 7 103/55 6-10 45 Asym 168 0.02 1 2 1 2/0 /3 0/0 N.D./1 3/3 1/0  ACEI 18 N
17 12 119/70 10-19 482 Asym 198 0.09 1 3 0 2/1 0/3 0/0 3/1 2/3 1/1 unknown unknown unknown
18 5 96/60 100 207 Asym 211.8 0.06 1 1 1 3/0 3/3 0/0 3/1 2/3 1/0 unknown unknown unknown
19 12 95/57 20-29 175 Asym 132 0.05 1 2 0 3/3 2/3 0/1 3/1 3/2 1/0 unknown unknown unknown
20 19 103/56 50-99 283 Asym N.D. 0.09 2 1 0 3/0 2/0 0/1 3/1 3/2 1/1 unknown unknown unknown

Ccr : creatinine clearance (ml/min/1.73 m2), Mes: mesangial hypercellulrity (nesangial cells/glomerulus), subepi : subepithelial electron-dense
deposits, mesa : mesangial electron-dense deposits, yrs : years, /HPF : red blood cells per high-power field, m : months, asympt : asymptmatic, NS :
nephrotic symdrome, N.D : not done, ARB : angiotensin II receptor blocker, ACEI : angiotensin converting enzyme inhibitor, Pr : prednisolone, CyA :
cyclosporin A,, D : dipyridamole, CPA : cyclophosphamide, N :normal examination, RF : renal failure
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RT7 DERCLERICH T PRARIEAB A ROLE

£Hiff (n=13) S HiEE (n=7) P value
HEBIRL 13 7
E (%) 11.8 1.5 111+ 2.5 n.s.
SERED SR T O (A) 5.5+21 22.1+11.9 n.s.
% R
A7 0 — Ve i 6 0 0.05
HESE I 7 7
M~ (mmHg)
A 109.5 £ 4.4 116.0 = 8.3 n.s.
EIEiE 113158 110.3 £ 5.8 n.s.
AN Xy AL OAaT 0.07 = 0.01 0.2 = 0.05 0.0007
HEPUREC X DR - HIE T
Clqg 0.2+0.1 1.9+0.3 0.0008
C3c 1.2 04 0.6 £ 0.4 n.s.
cad 3.0 £ 0.0 2.2+04 n.s.
Factor B 1.1+ 0.08 0.0 £ 0.0 0.0003
C4bp 14 +0.1 14 +0.2 n.s.
C5b-9 25+0.1 2.3+0.2 n.s.
CD59 2.2+0.2 2.0£0.2 n.s.
MBL 0.8 0.2 0.0 0.0 0.01
A Xy AR O EDD 0.2=0.1 1.7+ 04 0.043
B AR DR BIEE R E coM (A) 91.1 * 70.0 37.6 £19.1 n.s.
MR (RBC/hpf)
W A A I 31.8 + 9.0** 16.9 = 5.5* n.s.
A BIE 1.1£0.9 1.9 +1.7 n.s.
AR (mg/dl)
BFAEMEE  395.8 = 82.6%** 79.1 + 38.3 0.0055
A BIEE 351+17.3 16.3 £ 9.1 n.s.
eGFR (ml/min/1.73m?)
AR 173.0 =114 123.0 £ 18.3 0.04
AR 155.0 £ 18.6 122.4 + 28.8 n.s.

RBC/hpf, red blood cells per high-power field, eGFR; estimated glomerular filtration rate

* P=0.04 AR vs. B BigER: , **P=0.0013 &

FEBIZHE | n.s; not significant

W 16 GEBI3) T, ZOMOMERICERERTIX
BOSNLEH otz ATV AR ImEE L LR
WMTHBL DD, £TITRT X ) ITHHIRETITEHML
W2 &, ABR A VXY LML 2R LTz,
BHPT R TO EDD OLAETBMIZBE LT, XA HF o Fo A
FHIE O EDD i, i 168 GER4) 2BRVTT
RCOGHBICRED BN, —F, &EEETIX 36 GEF
15, 16, 18) 12 A ¥ F 7 A §H D EDD 25380 S h 7z,
SHIRETE SNz A Y V¥ A0 EDD ik 134
ML ML CTAEIC S o7z (7). LHL, %l
S OEZ Do 72,

Sl & S ERE O BRRR B R O iR % R 7 1R
TR, PR AR SBEM T TOMMB L UR%

ARG vs. RS BLEEIRE , ***P=0.001 BRI vs. fix

RERRIImE I B W TAEE I 2o 72, K5 IT/hEE
SEPE IV BHE B DO MR 5B & ORI IRTH TN - o0 SR 2R 1A
R~ DO # R T . EHiff Tld Factor B & MBL 5%
ERAKRBE A~ O E D HIBE L VRIS Sz —T,
ST Clg Wil L ML THBICE SIE L
Tz oS B & CHAHIHE T TH 5 C4d,
C3, C4d, C4-bp, C5b-9, CD59 DL x 2 BEMICAH =
ERBD LTz

E6IRT I, HRLEBBEL2HRETE213
BloH 5 8461 GERI 5, 811, 13-15) ICRIEREEA 7 u A4
FHITARE R D 5 I3 5o EIHIF & o B 3T
bITwiz 3570, 5% A OBIZEMBIZB VT, 861 (i
%1 2,5,6,11,13-16) DR & BRI IER T, 36 (E
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5 AHEIHE & O SRERRAREIN o THRAE T 2 ik & wi RS R T
a) Ei#ED Clq, b) &HifED C3c, c) &HifED C4d, d) £HifED Factor B, e) 4Hifto Cdbp,
f) &ifEo C5b-9, g) 4HitED CD59, h) 4Hi#E? mannose binding lectin (MBL)
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B11,8,9) ICBWTILRD 5 WIZEARIFFRL, 26
(ER 3, 10) PWEAREIZE o7 2 70— ViEENHZ 2
L7 iR 10 122V Tid, BIEREATFaA K
H & SRR TR S 2T 161 » A BICE A %R

LTw7.

SRR EEEIC I LT, BRI EARSAEIC
Lotz BHEMEOME, MRB L OEEECIAE
EERBDLEo72 (KD, FH 705 » HOBEHRM T,
IRVCBISI IR I, MR, |EARB L BRI
WTHRICAEAZ B Lo 7z, PR LISy
705 20 H B EiBEORER Tt ) T b —F 2 %
SIE LT HEBNE 22 2o 7.

£ £

N VR AR S R A B RE T, HOBHURTE T 1gG 255% Bk
RARBE R TECILAS T B ER (/T Lotk
A BIEG (HHIBE) AEAET B,V Y 1994 4E A 5 2010
4D MBS 72 N\ O TSP IR B 352 B 5
b, 1gG DSRERIRARER (2 HIPE I IEAE L7z 2 B, b
DIEBNZ SR BRARAREF 12 IgG S EEMEICiEE L Twiz.
F/ KLV T AR THICBCNTD A5 IgG
AR IBRAAREG (20 LB R o 72 Sl S
5, RERRAREE 2 EITEC 1gG 2SI AE T B RE B AIEAE
T % OIZ/NE DRV EHE I HE I TH B 2 L &2
LML,

J5 N RS PE A B TR ERIKTE A 1eG B 7 2 5
213 1gG4 EAERT, MDY T2 5 2ADWLHEREIZV %
WERE SN TWS. WY SO T, BADK%E
B B E X 1gGl, 1gG2, 1gG3, IgG4 3 -XTCIZik#
D, ELI21gG2 B X W IgGL DS E L ihE L
Tz, o T, ARV EHE Tl IgG4 234
HTHHEW) NI TORE MBI D> /b
DIV B O 2 i b 1gGl, 1gG2, IgG3, IgG4
PR RERIRAREE LA L, A DR 5 Pk Ik 1k
BRRE &ML L Tz YL — 7 AB R ORI LS
IeG ¥ 727 5 A%, IgGl, IgG3 AMERLI RERIRAREE 12
HET 5 EOHE DY R 1gGl, 1gG2, 1gG3 HMERIITH
RCREFCIEAE T 2 L oWEAH 5. P wFhicL
THPEM I — 7 2B 4TI 1gG4 DikH IV VWL H T
2PV bRbhORET LB — 7 2Kk
IgG4 DLBEL % L, 1gGl, 1gG2, IgG3 DILAEMEE L
ERITEE IZEALRETH 72, o T, LHIRE L B
N— T AERTORETIE, 1gGl DARICHEENRD
bh, IgG4 IMEFEDOENICEHEEZ b5,

ANVRRESE PRI BRE O 0 S, BN D HEFE TR
JERBEW N — T ABED IgGH T 27 5 ALAE Y — v
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LIFRL-STEY, £LIT1gGl, 1gG2, 1gG4 DILAEIC
HEAENRD NIz,

SRIORKRTIE, ARFEFEEEEEICB T 5505k
KRB R AET 5 IgG V77 T A%, i T IgGl,
19G2, 1gG3, IgGa #5ikas L, 48k T IgGl, 1gG3
LB LTV SHBEICBLT, SRl T
IgGl B LW IgG3 kB P\ T L iE, 1gG OLAE i
EFRELLTWAEEZONS. SEHBETIR1IMZEBRNT
G2 DikE % DT, 1gGL 2BV TIZFHiEED 4
LA EROT, SHUIHTEEE LR Y LT
Holz.

SIS R B O WIIRZE, e afld b v
FRAELEZSNL. G L EHFEOHRIZONT,
FIEEAERORE SITEVYH Y, SHIEEOREREGE
PEMBIHE L TREWIEE, A4 Fo A0 A
FNTEBETAY VY AHEBOEDD & LD LN,
F72, OEHRETIEBUSIEIC A Y v ¥y A% 2 RT
DOTEHwrtEZONSL, LarL, EETBLUREK
PRILRENEN O EDD (23 MREICEZ 72D, Wil
HWIZEEZRD RN EoT, REHEAGEKOY A X
DATHMEOREAN MHELZHATE 2. F72, 7
HilECII MBI LT, Clq 2% B IR Bk S i
WAL, A% F 7 AHBICEDD 280525
TRBEOBELEENSEDNS. LA L, SEEEO 76
H, REPERTLZENTE LS PNCBWTRATBIC
EHWITY) T2 —F A EOLH R B R R TRER
Lol

FESE PR B C IR AL R I &R & L
B HARTEEALICE LT, SBPiREE T Clg, C4 DA
RROT, CIPRIRERE AT L LD, Fi5
PR B O MG R ZRIRBSEBR LTS EE
ZHNTWS. Y WiRICBT 2 MRS, Lk
B, RIBEEBIOL 7 F RO 3O H 5. Clgidd
LRI ORIKIEPER D early component Td 5. 7z,
L 7 F ViEHE MBL 2B RO~ > ) — ZAFELITHS
H53 52 THEHT 5. Y% Factor B 1& Factor D 3 X
* properdin DETE T TRIFRE 2 8§ 5.9 Ca-bp 13
factor I 12814 % cofactor & LT C4b % JEiG1EIL$ 5. 17
C5b-9 M =&AL D wbh, RGN ROK
HPEW T, CD59 1 C5b-9 I 2 % MR T L2 1 K
BB TOREREMETTH 5. Y SHOMET, Clq,
MBL, factor B, C3c, C4-bp, C5b-9 3 X UF CD59 ® %
ERAMREEANDILENED SN D Z L h 5, FiRHI#ERK T
AR ERARIC BT oim situ \HRHRTEPEALIER 2 H > T
LT EDHELEING.

72, 1gGl, 1gG3 id s o MifkiGt: % EikLe 3 %
L s Y SEiBET IgGl, 1gG3, Clq 2A 2%
BRARARERICIEE LT W22 e s, SHilETIZ IgCL B
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X O 1gG3 (2 BFE L Tl SRR BR D ARG 14 R A3 ESD L €
WA REEDURIE I N —, EFEFEOMKN T
MBL, factor B, C3c 3 X 0¥ CAd AR ERMAARE LA L
Tz, SHECTHBICHAE L2 Clqg il LT, 4f
HCTEL TV DE2H8OART, ZOREREILGH
UL THEBI o7 BOHCaHisEcks L
Z2H o 72 MBL B & U factor B ik 23 &Mkt TH = I
RBoLNT, 2oy, SEFECIELZFUREE
RIRERS 2 A L 72l AAE AL DS HE T S e,

FER M EEIC B 2 BAROIMBICIE, REEA
I & B RFRIE AR X 0 MBS E 1 AR AT S
NBHZEDHEETHEEZONTWS. Y &/BETIE A
70— BREBERCTRIE LZERATZ L, FnE L
T, BEMRORARISEHEICHK L CEho7z. &
7o, & TIE IgG P EEME IR IRABRRICHAE L T
BY, REMBREOEBIRIEESEITLE L T0D S
LEAERT 5. 1o T, RIBHEAMIC X 2 HERIGEIC
X, MRS BB AR DSRERAARE ORI S
B CIE OB L CEHRP LY S h o720
REVEATRIEE D, LA L, C5b9 ORERMKRE LA
OREICEMEE L I CHREEI P72, F72,
R & Rk B A I ZAE L TR EE M OME
FRCRE (G LT 2 ERIEIEF T % CD59 I2DoW
THULHRDPLZ VLW FHINIERDO Rh o 72, RBERER
FRCFD 2 EFEBRLTVWEDOTIEZR L, BREIhM
falif EHAROBEN LHEF R L T2 L
v, BRI W TR IR L TH&E
R H o 1B 2 SO RPOHHATHZ LIETE
v, FERMEBYERE O FIE A 7 = X MR T SR
LT, MERHOHAEEDOER, MRz T
PRREAECBIAR S B ShIB BRI, Y ML R, (SR
FE R EREE LTV REMED D ), SR 4
IR0 3 B /N R R BHIE O SR BR IR ZE &
FIHIZ DWW T H 2 25 EIEBIO BRI LETH 5.

1) JEPERHE o EitE IS 1gG AR ERIRAREG ICIEAE 3 5
DZNREHNTH L Z L ZW OS2I L7 2) MRS
FEVERENE BHE O A HIRE (I3 W TRIRIRARER A T 5
18G %727 7 ANXMNFFFEVEREVE R & B L TV .
3) NRFFFEMBETHE O /T EIRED 1gG ¥ 77 T AIIK
NFFFEPEIRVEEHE B & OVNEIEME L — 7 AF R e Bl o
TWa. 4) /NEFFEVEREIEEE O 5 H#itE o 1gG %7 2
7 A3 IgG1, 1gG3 1B L, WL OMRIETEZ2 &
L, —7F, Efiffo lgG¥ 77 7 A3 1gG2, IgG4 1
DR L, HIFRES XL 7 F v BREOMMRETE %
B EAURIRE NIz, SRR/ N R FE PR T RE L2

A AT, ATHEIRE L 3R 5 — DR D 5.

X 73

1. Obana M, Nakanishi K, Sako M, Yata N, Nozu K, Tanaka
R, Iijima K, and Yoshikawa N: Segmental membranous
glomerulonephritis in children: comparison with
global membranous glomerulonephritis. Clin J] Am Soc
Nephrol 1: 723-9, 2006.

2. Segawa Y, Hisano S, Matsushita M, Fujita T, Hirose
S, Takeshita M, and Iwasaki H: IgG subclasses
and complement pathway in segmental and global
membranous nephropathy. Pediatr Nephrol 25: 1091-
9, 2010.

3. Haas M: IgG subclass deposits in glomeruli of lupus
and nonlupus membranous nephropathies. Am J
Kidney Dis 23: 358-64, 1994.

4. Bannister KM, Howarth GS, Clarkson AR, and
Woodroffe AJ: Glomerular IgG subclass distribution
in human glomerulonephritis. Clin Nephrol 19: 161-
5, 1983.

5. Cunningham PN, and Quigg RJ: Contrasting roles
of complement activation and its regulation in
membranous nephropathy. ] Am Soc Nephrol 16:1214-
22, 2005.

6. Roberts IS, Cook HT, Troyanov S, Alpers CE, Amore
A, Barratt J, Berthoux F, Bonsib S, Bruijn JA, Cattran
DC, Coppo R, D’Agati V, D’Amico G, Emancipator
S, Emma F, Feehally J, Ferrario F, Fervenza FC,
Florquin S, Fogo A, Geddes CC, Groene HJ, Haas M,
Herzenberg AM, Hill PA, Hogg RJ, Hsu SI, Jennette
JC, Joh K, Julian BA, Kawamura T, Lai FM, Li LS, Li
PK, Liu ZH, Mackinnon B, Mezzano S, Schena FP,
Tomino Y, Walker PD, Wang H, Weening JJ, Yoshikawa
N, and Zhang H: The Oxford classification of IgA
nephropathy: pathology definitions, correlations, and
reproducibility. Kidney Int 76: 546-56, 2009.

7. Hisano S, Matsushita M, Fujita T, Endo Y, and
Takebayashi S: Mesangial IgA2 deposits and lectin
pathway-mediated complement activation in IgA
glomerulonephritis. Am J Kidney Dis 38: 1082-8,
2001.

8. Hisano S, Matsushita M, Fujita T, and Iwasaki H:
Activation of the lectin complement pathway in
Henoch-Schonlein purpura nephritis. Am J Kidney
Dis 45: 295-302, 2005.

9. Weening JJ, D’Agati VD, Schwartz MM, Seshan SV,
Alpers CE, Appel GB, Balow JE, Bruijn JA, Cook T,



10.

11.

12.

13.

14.

15.

16.

17.

INRBEERHE D 1gG 77 T A L RiREEALRE R

Ferrario F, Fogo AB, Ginzler EM, Hebert L, Hill G,
Hill P, Jennette JC, Kong NC, Lesavre P, Lockshin
M, Looi LM, Makino H, Moura LA, and Nagata M:
The classification of glomerulonephritis in systemic
lupus erythematosus revisited. Kidney Int 65: 521-
30, 2004.

Ehrenreich: Pathology of membranous. Pathol Annu
3:145-186, 1968.

Imai H, Hamai K, Komatsuda A, Ohtani H, and
Miura AB: IgG subclasses in patients with
membranoproliferative glomerulonephritis,
membranous nephropathy, and lupus nephritis.
Kidney Int 51: 270-6, 1997.

Kuroki A, Shibata T, Honda H, Totsuka D, Kobayashi
K, and Sugisaki T: Glomerular and serum IgG
subclasses in diffuse proliferative lupus nephritis,
membranous lupus nephritis, and idiopathic
membranous nephropathy. Intern Med 41: 936-42,
2002.

Matsushita M, and Fujita T: Activation of the classical
complement pathway by mannose-binding protein in
association with a novel Cls-like serine protease. ]
Exp Med 176: 1497-502, 1992.

Thiel S, Vorup-Jensen T, Stover CM, Schwaeble
W, Laursen SB, Poulsen K, Willis AC, Eggleton P,
Hansen S, Holmskov U, Reid KB, and Jensenius JC:
A second serine protease associated with mannan-
binding lectin that activates complement. Nature
386:506-10, 1997.

Takahashi M, Endo Y, Fujita T, and Matsushita
M: A truncated form of mannose-binding lectin-
associated serine protease (MASP) -2 expressed
by alternative polyadenylation is a component of the
lectin complement pathway. Int Immunol 11: 859-63,
1999.

Huang Y, Krein PM, Muruve DA, and Winston BW:
Complement factor B gene regulation: synergistic
effects of TNF-alpha and IFN-gamma in macrophages.
J Immunol 169: 2627-35, 2002.

Endo M, Ohi H, Ohsawa I, Fujita T, and Matsushita

18.

19.

20.

21.

22.

23.

24.

(g - i) — 153 —

M: Complement activation through the lectin
pathway in patients with Henoch-Schonlein purpura
nephritis. Am J Kidney Dis 35: 401-7, 2000.
Harris CL, Hanna SM, Mizuno M, Holt DS, Marchbank
K]J, and Morgan BP: Characterization of the mouse
analogues of CD59 using novel monoclonal antibodies:
tissue distribution and functional comparison.
Immunology 109: 117-26, 2003.
Bindon CI, Hale G, Bruggemann M, and Waldmann
H: Human monoclonal IgG isotypes differ in
complement activating function at the level of C4 as
well as Clq. ] Exp Med 168: 127-42, 1988.
Nangaku M, Shankland SJ, and Couser WG: Cellular
response to injury in membranous nephropathy. J
Am Soc Nephrol 16: 1195-204, 2005.
Penny M]J, Boyd RA, and Hall BM: Permanent CD8
(+) T cell depletion prevents proteinuria in active
Heymann nephritis. ] Exp Med 188: 1775-84, 1998.
Ogahara S, Naito S, Abe K, Michinaga I, and Arakawa
K: Analysis of HLA class II genes in Japanese patients
with idiopathic membranous glomerulonephritis.
Kidney Int 41: 175-82, 1992.
Stanescu HC, Arcos-Burgos M, Medlar A, Bockenhauer
D, Kottgen A, Dragomirescu L, Voinescu C, Patel
N, Pearce K, Hubank M, Stephens HA, Laundy V,
Padmanabhan S, Zawadzka A, Hofstra JM, Coenen M]J,
den Heijer M, Kiemeney LA, Bacq-Daian D, Stengel
B, Powis SH, Brenchley P, Feehally J, Rees A]J, Debiec
H, Wetzels JF, Ronco P, Mathieson PW, and Kleta R:
Risk HLA-DQA1 and PLA (2) R1 alleles in idiopathic
membranous nephropathy. N Engl ] Med 364: 616-26,
2011.
Kim S, Chin HJ, Na KY, Oh J, Chung W, Noh JW, Lee
YK, Cho JT, Lee EK, and Chae DW: Single nucleotide
polymorphisms in the phospholipase A2 receptor
gene are associated with genetic susceptibility to
idiopathic membranous nephropathy. Nephron Clin
Pract 117: ¢253-8, 2011.

(P 25. 7. 10 A4, PR 25. 10. 10 )






