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g B
T R EBREEEEEOERAKRO HBEFIC B W T, MREELOBIRKINT & > TEE &5 C5b-9 (mem-
brane attack complex : MAC) LIS T2 Z LIZIASERE SN T WD, L7z T, 2D MACEKRIZES
IR IR O EBE L HIHRFTH % factor H OEAIIFEELHEL TS 2 TEETH L EF L oM
729, 4El, R EEER ORI HRIE S 5 factor H IZVEH L THRES 21T 72,
F ok R EYE L HEERW S T TIERNC O W T, R factor H % ELISA SR X D HIE L, BEEREE
O TRIFIICIREL R, IR C5b-9 BE0Z1b L il L T O 2B L1,
#ORIHRTEFDD B SEFTREIBEEAT O A NEENMTON, 24 EOBZWIR T & 22 BEEED
ETF2RIEFNIE % <, SEFITCIHREAROBED 2B 70, BIEERHERFO R factor HE I3 F9156.1+47.1
U/mg U-Cr L&z R, 128K TIEE 127.2+443.5 U/mg U-Cr, 24 5HERF Tl 64.7+426.9 U/mg U-Cr T
B o7zo PR factor H & & FREFESLRAF CSb-9 &, M4 factor H & & OBICBEIZFEO > Tz, FRAFFEN
BOENEEH D L, REARS X ORSP C5b-9 81 12EEICITEE LB N A izt L, factor H i
12 ETEEZIZA5NT (p=0.067), 24 HORHTHERIKD (p<0.05) 2R L7z,
fE OB REEEENE I B W CURE AR BRI IZRFNIC C5b-9 & & BT factor H OFRMDERD &, RE
HOWET 2 32 T3 C5b-9 OB T factor H DD DA & N Tz, AHED RERIER TH U T o 2 HiARTE
BRI DN factor H 25B85 L TV 2 TREMES H D, FRH factor H HEtE X Z ORRERIHET 2 5 2 CT—D
DI LD 5 5 2 LIRB I NI,

Background : The complement system plays an important role in renal pathogenesis, and C5b-9, a
terminal complement complex, is regarded as the principal mediator of proteinuria in idiopathic membra-
nous nephropathy (MN). Since factor H regulates complement activation at the C3 step and is a crucial
factor in complement-mediated tissue injury, the urinary excretion of factor H in patients with idiopathic
MN was investigated.
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Methods : Seven patients with biopsy-proven idiopathic MN were studied for twenty—four weeks. Urinary
factor H levels were measured by ELISA from regularly collected urine samples, and then evaluated and
compared with assays of urinary protein and C5b-9 excretion.

Results : During the study, five patients were treated with steroid therapy. All seven patients maintained
stable renal function and showed a decline in urinary protein excretion. The mean level of urinary factor
H was markedly elevated (156.1+47.1 U/mg U-Cr) before treatment (0 week), and gradually declined to
127.2443.5 U/mg U-Cr at 12 weeks, and to 64.74+26.9 U/mg U-Cr) at 24 weeks. This followed decreases
in urinary protein and urinary C5b-9 excretion. Percent change in urinary factor H level significantly
decreased 24 weeks after treatment without affecting the plasma factor H level.

Conclusion : These results suggest that factor H contributes to the regulatory mechanism of in situ
complement activation, and thus the study of urinary factor H levels, as well as urinary C5b-9, may be

significant in idiopathic MN.
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BACBT 24 70— CERHOFELFREETH S
R B X, BREORT 2D THREMRICES
FEGID & REAB I 2R % T, Z OERKEESIC 1k
HERHONE, —fRICA T O —YIEEHEET 2 XD
BEBOEHRIITFEARZRET 2031, BITK
BHAT a4 NELRIEHIHEEIC X 2B FR-I NS,
ZORWEROmED &, TEBmILIGHRE2NE L 3 2R, E
I D OHWTIC DTz > TIE, HIMEICTERE 2 188 U THER % %
32 engEsksns,

KRECBWTE, KLY, RERETOMREELOR
ARSI & > TR & L5 C5b-9 (membrane attack com-
plex : MAC) BWEHROHBICEETH 5 Z L SR E S
49, JRP CSb-9 EAREEIHMZ KRS 2D LFH 2
5N TS, —F factor H 1F, FHKICB W TESE
SN TMFEHRICHFIEL, —EHOFHREMALRIGIC B W T,
factor I @ cofactor £ LT C3b OARFHMALDH % v 1i% C3/C5
TP SE DIRRE - KRR L o ToERER T T 2 FE
REIEHIE R TH 219, factor H DRI HE AR HE5E
PERERIEE K (MPGN), IR EERE A (HUS) 72 &
DERERZERLT 2 LTI IRENTETBY, &5
W FEAC B T factor H B KL U alternative splicing 12
X > T4 3 % factor H-like 1 protein (FHL-1) OJFATIZH
B EEE DS S T, FETC O O RiARIE R & H
192 2 L CHBREEDER 2 CAREENR I L TY
% BIRFT T ORARIEIEC G £ OFHREE & BB
HL TOBEMEERETIE, MR, factor H % &0 A
HRFHEBICKE SBb o T 2 LRI NS,

ZZTbhbihvbg, FEFEHEERMEEE TO factor H OH)
FHUCEE U TRET 217, BT OWERE 2 & R BkE

[P 3 1 2 WS AL « BIEBER O factor H OB 5 %
L, ZORPVAVHEBIEHEO—DOEIC KD 5
2 AJREME 2 G L 72 AWIRICB W TIE, S S5IZRH
factor H sl E WRFFMMEREE DR R IEE T 25 2 C
FRBRFBEERD S 20%FET D20, ATaAf NIHE
X B K E RS, R IR E H &, R C5b-9
FOZEAL & R factor H OHERS & HLilt « #5F L 72,

MEE L UHE

1.3 &8

HAKRF R ERERIC B W TA 7 —AF -
a vy MICEDW TREE AR 2 1T L, SGFEE
§5, HOLPUARL, B TEBEEREIC B T 2R AR
H & OERRAT B & Fee Bt BiE & 2 S 7 fEf
T, AWFRICRIENG S e TEFI 2R E LT, HERH
TAIRE 2 & RERFIICIREY U 72, F 72, 8 A 32 B PRI A
ZIEEaY o — L ELUTHEHLE,

2. R - IMEE C5b-9 & & YR - M5 factor HED

HE

PR« MR S Z2 B A 2 e WEBHTARF (O w) & L T, 12
F (12 w), 2438 (24 W) IZERIX L 72, FRARIE I3 BERF PR
ZBRIRT:, HE 52 EDTA 2R MQ0mM) « ##, & #
@O L LT, REZHEF T—70C CHERE, MK
Heffkix EDTA $RIME, @Al O CInsc Bt L, HE
ET—70°C CHFGRF L 720

FRA - I C5b-9 FIZ DT id SC5b-9 EIA kit (Quidel,
CA, USA), fRH factor HEIZOWTiZ BTA TRAK
Assay kit (Bion Diagnostic Sciences Inc., WA, USA) % {#i [
L T ELISA 312912 & > THIE L 7z, M5 factor H & 1%
P factor H RV 7 0 —F VPR (The Binding Site Ltd.,
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Table 1. Clinical characteristics of patients with idiopathic membranous nephropathy
Baseline (0 w) During treatment (24 w)
Patients Age Gender ™ c3 Uoorotel — Total PSL
(yrs) (g/dL) (mg/dL) protein Ccr' U-protein Ccr. dose (mg)
(g/day) (mL/min) (g/day) (mL/min)
| 57 male 5.2 86 3.1 77.9 1.7 80.9 440
2 50 male 6.1 106 2.2 84.9 0.8 88.3 430
3 63 female 4.9 92 4.8 78.3 2.5 71.9 660
4 49 male 5.7 105 3.6 101.7 3.2 110.7 550
5 52 male 4.4 115 5.2 85.2 2.3 87.4 560
6 44 female 6.9 103 1.7 99.7 0.6 104.6 (=)
7 21 female 6.2 90 2.1 95.7 I.6 93.5 (=)
Mean 48.0 male : 4 5.23 99.6 3.24 89.06 1.8l 91.04 528.0
+SD +13.4 female:3 +0.86 +10.4 +1.37 +9.91 +0.93 +13.33 +95.2

TP : total protein, Ccr : creatinine clearance, PSL : prednisolone

Birmingham, UK) % Fv>7c — oAU Hi ik (SRID i) 12 &
D 7=V IE 9 2 HEROME(%NHS) & L THIE L
720 MR C5b-9 & (ng/mL), FRAT factor H # (Units/mL)
R 7 vy F = (U-Cr) flE 21T > CTEHl L 72,

TR OB X mean+SD TR L 720 #ETHIT 1T StatView
5.0(SAS Institute Inc., NC, USA) 2 L T, FHED
R 13 BT 3 & UF Mann-Whitney © U #iE, 2%
BOMBIF BRI TR L, p<0.05 ZHEEHFEIIC

EoHE L,

S I

1. BRRREMR & & URRKZS

I RFEB DEGRRFTRIC DWW T Table 11ZR L7z, BIZEH
TARF O FRNL 48 1K T, B4, LM 3FITH 52,

BHCERIAIE D & 2 fERNIE 2 <, | HIREHRIZFY
32dgTHD, ZVvTF=2 IV T I UANGHL LY
BEREE T 2380 2IEFIIE LR 5 T2,

THIR S FlcBWT 7Y K=V o ryofO&5.c &k 28]
BREATaA FEEMTbN, BG4 HORE
T 528 mg TH o7z, 1 (Patient 3) TRIMED 3 >~
=V D7 OBIZRIERT L D YL > 50 mg/H O
3T TH D BIEIARF  fk S nLic, 24 5HKFIC 58
U5 1 HIREARERTFY181gT, 25704 FHEEDXR
Dol 2B b ED THEF TR B ASNTED, i,
BRREICE L THEREAZIERD s vz o7z,

2. FRep factor H 28 L U ¢ iz

FAIEBHI DR factor H BB L IRPEHE, R CSb-
9 O % Table 2 1Z/R LTz, B AICB T % R fac-

tor H &% 4.84+1.0 U/mg U-Cr, JRH C5b-9 7% 5.3+£3.4
ng/mg U-Cr ThH -7z, BIEHAE (0 w) DR factor H
X 156.1+47.1 U/mg U-Cr, 1238EF(12w) Tl 127.2+
43.5U/mg U-Cr, 24 JEK (24 w) 1213 64.7+26.9 U/mg U-
CrTholze —7, FAMETHEIEL ZIREASR, K
C5b-9®ix, ZNZh, Ow T249+1.24mg/mg U-Cr,
157.6 £68.8 ng/mg U-Cr, 12w T 1.36£0.79 mg/mg U-Cr,
100.4+33.6 ng/mg U-Cr, 24 w Tl 1.04+0.25 mg/mg U-
Cr, 82.1+24.8 ng/mg U-Cr TH > 7z, R factor H & iZ
0w TRIEFEMEERLTED, 2BETIFlOADT I
BN 7253, 245383 2fERITOow gk L TH S g
WY H NIz, WEEER, REOHHHEEORED A5
nsek m:mEPCSb@E%)ﬁ')‘, Zhiz7vR=vuo
RGP TN o THEFICB W T HEETH > 72,

PRE[H &, IR C5b-9 &, IR factor H & D BIZZHHIE
RE(Ow) Z 100% & L7cZ bR e 55 &, REAEBI UV
PRH C5b-9 &1 12 F I 3 E R (p<0.05) 254 &
N7z L, factor HIZ 12ETEREZEIZAONT (pf
0.067), 24 ERERDOKF R THE LWL (p<0.05) 270
(mgnoL@L,ﬁmuiof%a@£m$ki%§@
Y, REHE &R factor HiE D (r = 0.371, p
0.097) B & VIR H C5b-9 3 & JR H factor HiEE D i (r =
0.298, p=0.189) ICAHBABEIR IS S b o Tz,

PRER & [FRFIC R & iz 5 FER O MR o M4 C5b-9
&, 4% factor HE X Z £ 4, 0wl 131.0£54.0 ng/
mL, 942+11.3%, 12w T 137.0+49.8 ng/mL, 93.6+
7.8%, 24w TlX 1132+448 ng/mL, 99.4+124%TH Y,
BRI AEEETIFEDTEELRZEAS o7z,
#% C5b-9 & &[4 factor H FDfH (r=0.109, p=0.699),
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Table 2.

Changes of urinary protein, C5b-9, and factor H in idiopathic membranous nephropathy

Baseline (0 w)

During treatment (12 w)

During treatment (24 w)

Patients protein C5b-9 factor H protein C5b-9 factor H protein C5b-9 factor H
(mg/mg U-Cr) (ng/mg U-Cr) (U/mg U-Cr) (mg/mg U-Cr) (ng/mg U-Cr) (U/mg U-Cr) (mg/mg U-Cr) (ng/mg U-Cr) (U/mg U-Cr)
| .26 68.4 203.4 0.83 55.2 124.9 1.02 92.1 62.7
2 .39 179.8 78. 1 0.43 92.6 93.1 0.75 62.9 33.4
3 3.32 190.8 168.9 | .64 98.3 163.9 .18 58.2 27. 1
4 3.68 241.9 I11.6 2.89 153.7 73.6 .49 110.8 85.4
5 4.28 225.7 201.4 .15 131.9 187.4 1.07 117.3 73.6
6 1.94 94.9 146.4 |.55 1.4 89.7 0.82 59.1 68.3
7 |.56 101.4 182.7 /.03 99.4 157.5 0.96 74.1 102.6
Mean 2.49 |57.6 156. 1 |.36 100.4 127.2 1.04 82.1 64.7
+SD +1.24 +68.8 +47.1 +0.79 +33.6 +43.5 +0.25 +24.8 +26.9
U-Cr : urinary creatinine(mg), U : unit
(A)
O Urinary protein — 220
<7 Urinary C5b-9 &
nary Y 200- & o
7] Urinary factor H o
o 140 g 180 - © o
e v X 160
® 120 -+ O =2 O
=3 - 140 -
(]
£ o - - T 120f .
P -
5 ° 1 © Ys © g O 100 o205
Fol Oy @ gt w1 o
o Y O g * 60 T T T T T T T
40 - ® v % 1.5 2 25 3 35 4 45 5 55
20 - S O - U-pro (g/day)
0 . : (B)
12w 24w
. . . . ~ 110
Fig.1. Percent changes in urinary levels of protein, S 100 - o
C5b-9, and factor H(n=7) 5 |
*p<0.05 compared to the baseline (0w, 100%) g’ 90 O
5 80 o
= 7070
. o T 60" ©
B IOz « FR factor H = D[E] (r=0.469, p=0.078) I “:.'; 50 -
BB EEII A S o T2, 4 r=0.178
o ~ N 07 p=0.703
F 7z, IBEFIRICB W TR factor HE & [EREIO 1 30 o
HIREHE & ORI b BER & & e v 72 (Fig. 2) o 20 ‘ x - ' ’

FRFEMEIME BRE 12 36 1 2 S PR o B i iR b
R DOBIAKIGC & 5 MAC B EETH S Z i, E
BRET NI TR H LS TH#HR ST D, —E
DGR OV IS 2R T2 X A =X h L
T, classical pathway, lectin pathway ¥ X F alternative
pathway 2315 TE V2, FrRMEEEREDOS G, FiE

0.5 1 1.5 2 2.5 3 3.5
U-pro (g/day)

Fig.2. Correlations between urinary levels of fac-

tor H(U-fH) and urinary protein excretion (U-
pro) at the baseline(0 w, n=7) (A), or during
treatment (24 w, n=7) (B)

FRZBWT E DR E—I/FEIT 2 DI DN TIE WV &
PHERERIZES N THR VLAY, wFnickt k, B
FHB DO REE %2 42 U 2 088 OIS L OFHE & WO fHo 6
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F 2z 5L, HIEREE L LU TO alternative pathway D EH:
PHEZE I NS, L7435 T, alternative pathway DT 57
HHIAF T 5 factor H OB ANFFHMIE GG S
RRICKESBELE 2 2HEANTHY, BEHEBEICBWT
b factor H BEENEEIMEL PRICBEET 2 2 0¥ H 2 5
N2, LOrLEBSHED L 25, BB TO factor H
OEANC D W TERIAMFTIZIZ E A T T Wnd o
clBbins,

bivb ik, BB O, S R factor H &
MWARERIETO factor HILE 2R THEEE XS5, /2
C3b « C3c DARERIAILE LBH T 2 2 L% 2 g IOy
L7e®, Zhix, #ETHTH 2 miiE AL RS 2 M6 9~
{ factor HBMEFHH L TWA I L2 RBT2HDEHZ 5
N5, MHICELET % factor HIZF PG CEEd s
%73, factor H E[AIBRIC C3 step CTOfAIEHEALEIEIER
=89 % FHL-1 &, FHCKRERFTIC B W CEL DD
RO ONZDIREICEG T 2 2 EMBEfshTns9, L
ML S, SEEHL ELISA ETRPr M S h
7243 F 1%, 42kD @ FHL-1 Tl& 7% £ 150 kD O intact 73
factor HTh s ZzbhbiZmLTEBY, fREEL
AT D ARERIRIZ BT b 2O intact 75 factor H A3 FEE 2
FIEERZHKEL T2 bDEHZ 6N, ZOHKICD
WTIIMPICFEET 2 5D DIE I, %L Ren 52 1
£oT, 79 OBFERERE LMY factor H % PE4E
L, &5IZFEEEREDERTETTINVTH S passive Heymann
B TR ARERA B MIfE D, FHL-1 Tlx7e { T, factor
H 78 mRNA VAV EB X OEH VY )V THEINT 5 2 L o50R
ENTBY, EMBWTYH, BMEBECRERR I RERkAE
BT @ factor H EEADIEINAAE U T 2 ATREME DS
HEINnD,

SEET L7z THEERNZ BT, BEBIIARED PR factor
H 3 78.1~203.4 U/mg U-Cr LIig1ZH % b O DL FEH]
TEEZRD 1z, H2 OREHIT 1 HIREHR 1.7~52 g(%
7 u—¥EBEFE3IG R &), IR C5b-9 & 68.4~241.9
ng/mg U-Cr TH Y, REOERZFET LILENRD D
28, JEEEEOREAPHBIL T 2RI B8 W TR
IZ factor HEE S T wd 2 edmani, £/, &
WO LD BEREE D &, EFEDD % I
Wi Lz 7w, SRERET L TEMCB T, —#ic
BRIEEME 2R T & SN A REHESLIRF C5b-9 & &4
FLL L BAERS B>z, IREHOHHET 51
BT C5h-9 mHDWABAH SN, ZHNIZENT factor H 5
DI H BNz, THL, factor H HSRERED & Hiffiic

RHLTW20DTIEZ <, MAC B %2 &0 7z R BRI E
IR CRFTTO factor HEAFFHNLELTEBD, Tk
KWL TR factor HEDEES A SN I EDBFZ S
N2, BAEHNZ PR factor H 23RBS0 RH C5b-9 & [A]
BRIZHA T 212 L ThH, RRIcB TR > #fz2Rd
CEBHBOBZICBWTEHINEETHY, #liEEE
{EEEY) C5b-9, FHAARHIEEIA T factor H B D FR et &
DORERFHIHIE DS, BT CORMBEECHED—B L % %
TR ERET 2 HDTH 5,

R 7 factor H O B A3 e A E ML 2 £ C %
Z e CHMBESE CFBECBEEL Tw s ZEHBILTE
D, $IZ MPGN type I Ti&, flifRKIGHIEID 72 D fac-
tor H O FREEEDEBEHME T OMHNIC AR Th - 727l he
HEEwE SN TV B9, SEEEL 272 TIHEAZ B W T
i, Mot factor HIEE X IEHEHEANTH D, BIZEIAE
B W THIRF factor HHRMZ GRS T8, Zhid
H OFERERFE 23 7% <, BRFTCT ORISR I
factor H 3 IEFWC/ERH LZzb D EFZz ond, EE, i
BEPMIc BV TIE, BEEOKTEASNTIRER L
DERERLI: 2 Lo b, EEEBESERARD S 72
LS THY, BIEKRERAT v FREORD &
BT, EHETIED 28 RIF S FEE2 R IERN TH -7z &
EZBHIEMTES, b L IDE S LitRiEELONHIEE
28 factor H OEF W X D HEYNICERH L 2w ET57%5
W, WAREECRIE R L, X DRSS ETT 5 2
LIk o TBBHEDETICEZ R 2B EL 275V, &
BOWEEHIC B T H IR factor H HEHIEN 2 580 720
FEFIDSTEAEL 20, H 5 WIEIRH C5b-9 & & D HHig T
PR factor HEDEE 2 R TEF TOFRIZE S » &
WO DOV TREDLD THIREWL ZATH S, %
72, IREEBARESHS P ENTWAEIBEREAT 0
ARNRT VX T Y UEBERERIAESE, T ovA T v
I ZBEEEPIE DR factor H B2 I THEICOW
T, SEIOEFIEED? S OME I RARETH Y, SHOFE
ELTCEEN S, R C5b-9 BB L R factor H ED
HIE BB RE W B W CHRIRCE R 2B ETH 5 &, 7
EFIE WO RS DR TITb iR S IZIHE TE 2
WA, A &b RERIETO factor H OBESIZHH S » T
HY, R factor HEEMZSFED 55 W) FEHE» 5,
TER % R CEH AT 21T > T T PEHEETH S &
Bbhs,

factor
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R M IR B 12 B W CTERRF O factor H S O IE 217

Uy,

WEHHIC I EEE 2T 5 2 e RS Tz, IR factor

HE CIREHES L URT CSh-9 & & OMBIELI L b
H O T2, R R BER R &, PREEH O
WAV, FRA C5b-9 DA 12 B TR factor H & D
AP &7z, 5, R factor H ®2IE JGATTO
BIETEENME 2 R % & & bz, BEMES OH#EfT 2 Pl
TRHEE 20 ED 0 REWT 55 2T, SO ITEFIEK
R L ORI RBIEPLETH L EH 2 %,
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