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197542 Miller & Nussenzweig (2 L) &R
ANLHARRIC L 2TRENREESEK (IC)
DU EALBL ST in vitro BB TH B AV, in
vivo DIRE, FHC B EAHRRNRET RIS
BERIZLTWE2DTIE v tFEFEIN T
5, ZOWBILHARNFERER~NES & HiE
T 551013, BELEFEOMAKRICLSIC o
Wi bRE2 RIEL, MELNBEFRLERT S &
WIFBRLAEER:ELIOND, Th6NER
» b, FERRICE S IC na#E{LEE% isotope
AT, OBEICRNET 5252, ICn
WBICEBEZ TH 5 peroxidase # FIH ¥ % A%
BEEERL, TOEBRN LT -2,

FiEr e HH
1. Buffer
1) PBS: pH7.4, 0.02M phosphate buffer-
ed saline

2) PBS-Ca*, Mg* (PBS*) :0.00015M-
CaClz, 0.0005M-MgCl.-PBS

3) EGTA-Mg*-PBS : pH7.5, 0.03M-ethy-
lene glycoltetraacetic acid-PBS (MgCl.

DEHIREIL0.035M)
4 ) EDTA-PBS : pH7.5, 0.04M-ethylene
diaminetetraacetic acid-PBS

2 . Peroxidase (PO)

#{b% B horseradish peroxidase (FlJt#tiZ,
FFEN4T) 2EALL,
3. # PO #ifk

¥ peroxidase 7 X IgG (Cappeltt) #1#
ALz,
4. ROEEHLEBEREY

2 E i3 5 -aminosalicylic acid (ASA, &
FILRL) % PBS icT0.2% I i L TRiEs %
EEd%, EEEY H0: * H&BZE0.016 %2
hECmMZCTERALZ. LT ASA(H:0)
LRET,
5. #RMFE

EFEAE, BEREES) 75198, £5HK
TN T —TRIEOFELFFFERAL 2.
6 . Properdin # K< & (RP) o {EH

% AFem % 1 ml I2-D % bentonite( 7 i
BE) 10mg % F#EL, ZiRICTE0DRIREL
72123000 [E1%215 & i1k EFE % 8L THER
L7:2
7. Factor B # k< i (RB) n{E#
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723
8. CH50

Mayer EE%HWCRHEL 724
9 . Alternative pathway IC t 3 &5 miEH(A
CH50)

VY X¥RLRNFEL 2 FHTEEHF L nHik
FRAWTRIEL 229

& ES

1. TiEE IC el

PO 1ug L#E2ICFRL72H PO $i{K0.1ml
22 YATRAL, 3TC1EMEIC4TC24
BEFE R G#%, PBS %10 2 T 3000 #2155 RhE ik
L EFE2EHHICHEDEY ASA (H0:) 22
TIMHREEE42%IC1N-NaOH #mz T
#B% 1k, HEFHICTHEE (OD450nm)
FRELHEEIRLTHY), LFENRENEK

OD 450

1.500 4

1.000 7

Equivalent

.500 4

Ab excess Ag excess

.000
L T T T T

undiluted 1 2 3 4 5 6 7 8 9 (X)
Ag ( PO lug ) / Ab dilution ( 2*) 0.1ml

X1 Antigen-antibody ratio of PO-IC

LA WHIR—hiikb % 2l (RED) tHE
L7:. kR E#BIC CTREEIC # 28
IC/ERLL, PBS T4 < ¥kl € PBS* c g8
¢ CERALZ (POIC), o PBS* (=g
&¢7: PO-IC0.1ml{cix POO0.1ug, PO ik
1ug# ATV,
2. PO iEHIc Rz ¥ PO Hitkoo g

#i PO #itko PO iEMIc R THELAAND
Hic, iETHh5 PO2ZEL T, Thic—=E
BOH PO ke zbons, #i PO ks
mz$ PO nanyn &% ASA (H:0:) %

ES

ZTCREICMAEEL BT S &, B2
MENDRLEIBIREELRDO Lo 12,

OD 450
1.5004
oo Ab(-)
0—O Ab(+)
1.0004 I
Equivalent
500
Ag excess Ab excess
.000
L L A

T A T T y Y T

6 7 8 9 10 11 12 13(X)

Ag dilution (2%) PO 16ug / ab 3im

X2

wdilutedl 2 3 4 5

Inhibitory effect of anti-PO
antibody on PO actibity
3. PO-IC m#ifkic &k 5 W]iE1L

At POIC 0.2me (= PBS* THRL 1218
2 NBNHIEFE AMTFE (NHS : normal human
serum) #ffke L T2 T, 37C 1 MRS
#% PBS #4012 3000 E155RmLL, R
L7: Ei&ic ASA (H:0:) #mZ TRBEEES
ERBITTFTMC, mAmERICHL TRE
My 2EE»B2H s, LA LRLEE
$%0.16ml LA RIC % 2 BB L #ET LA,
HEic PBS* mi b 1 ic EGTA-Mg*-PBS &R
L7zMm# (EGTA-NHS) CR—%&B#%#1T%4
9 & PBS* gt CHEk EiENRBEIZR
X{&TL, EDTA-PBS THRL 2 mi&E (ED-
TA-NHS) % RB, RP Ci3@it FifnR&1132
HoNhhro7z,

oD 450 ®—® NHS
1.000 4 O—CEGTA-NHS

o—0ORB
&8 Rp
4-4 EDTA-NHS

.500

.000 * eooore e - SR v

T T v
0 0.1 0.2 0.3 serum (ml)

X3 Effect of complement on solubilization of
PO-IC
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4. MFC L3 PO EH:HH

Eiontn< PO FEics L CHRMEH S
WIRAICIIIIRIBICERT 2 Z @ LNz
DT, FTHZTEbr R 2 BHNTEBLD
PO BB L WRILIER 4 IRET 2 5H
2, miEiZ &2 PO RENMHIMELFA~L,
BRI FO. 1 ml % T ELIC BV 2B R ILEIR
RLZEHERICEEN S MiERIZF0.04ml (2
BT 5%, miF0.04 ml iz 13 3 PO EHEA
DHBERFTL 22, FHEIEF AMFE0.04 ml i
PO #Z &L UMz ¥Eic ASA (H:0:) %z
TREIEZ EH4ICRTIM, miELmML i
W PO AN NMBICHL THENRAEICIZFE
EEZBOUM 72, UbEED POIC HTT#E
fLicERT 2 HRLFER%0.1ml 2REL 72,
5. MkOTELRGICHi1T2 POIC Bk

E

NHELRARIILENTE - MEKESWHICHL
TRHLNIBENRIETH %, HRNER
#0.1ml ¢ L 72389 POIC B2 RETL 7.
kMO RY 2 3RkICEEL 72 POICEmM 2
TaiEbL 72 POIC m&E®RZAEL 22, K5
AT, &RRdkic POIC i WEILT
FEHHEMT 52, POIC EAFicHNT 5 &
FEILWICET LS bEER ST 5 HmnaR
Honlz, Znk, BFAKEREKTLIEFEREK
HRETLREDNVETHEH SNV POIC
B LT0.2ml LHREL 2.
6 . PO-IC ¥k mi&o KtREH

PO-IC 0.2ml rH#IEH AMi&0.1 ml & %37

OD 450

1.500 A
e gerum(-)

A=a gerum(+)

1.000 4

.500

.000

T T T T
undiluted 1 2 3 4 5 6 7 8 9 (X)

PO dilution ( 2*) lug / serum 0.04ml

X4 Inhibitory effect of human serum on PO
activity

OD 450 ®—a Sample 1 : RA serum ( CHS0 52u/ml )

o— Sample 2 : NHS { CH50 34u/ml)

1.500 + o-g Sample 3 : SLE serum ( CH50 5u/ml )
1.000 - //\
.500 - /\\

.000
LJ L)
0 0.2 0.5 1.0 (ml)

PO-IC (ml )/ serum 0.1lml

X5 Effect of PO-IC dosage on solubilization

oD 450

1.000+

.5007

.000

T T T T
0 30 60 90 120
Time in Minutes

6 Solubilization and incubation time

CTRAEL, LHENTHELLZ POICHRE
*ERFAICEBE T 5 2604 T plateau IEL 72
(M6), TNk, RIEHEIZ605 & HEL 2.
7. fRRIC &k 5 PO-IC ;g LEE(complex-

release activity : CRA) Dl ik

L Enigstsh S #iRRIZ £ 2754 POICH
EkiErR1omCREL 2, BL, #HiRNI
i#0.1ml & PO-IC0.2ml (PO 0.2u48g, i PO
K2ug 285L) 2AE VI IANTIIC
1B G & €72 %12 PBS 1 ml #7102 3000
H¥E155 MR L%, EF0.5ml2 & »IcloR
BREICHRY, ASA (H:0:2) 0.4ml %4z 37
C1RERIGIETHEER /2421 N-NaOH
0.1mlZMz TRIE% k&, Eiz PBS 3ml
M2 THEFHC TIREE (OD450nm) 3K
CRAfEE L7, ZoBoiENEIZH 10045
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#%1 CRA assay

CRA ( complex-release activity of complement ) assay
-~=Using Peroxidase ( PO )-anti-PO Immune Complex---

»

[PO-!C 0.2 ml( PO 0.2ug/Ab 2ug/PH 7.4-0.02 M-PBS-Mg™ ,ca®

Serum 0.1 =l
incubation, 37°C, 1 h,

add ras® 1 ml

' centrifuge, 3,000 rpm, 15 min,
Supernatant 0.5 ml
S-Aminosalicyliec Acid ( 200mg/dl )
20, 0.4 ml
202

‘ incubation, 37°C, 1 h,
add IN-NaOH 0.1 ml

PO-1C 0.1 ml

sdd PBS™ 1 m S~ASA ( H20:2 ) 0.4 m

read 0.D, 450 nm

cra(Y) | y=0.0253x-0.2770
=0.79 -
p<0.001
1.000 { P63
.500
.000 [
v v
o 10 20 30 “w© 50 CHSO(X)
ACRA(Y)|  ¥=0.76X +0.0032
r=0.89
P<0.001
1000  lea
.500 1
.000

.000 .500 1.000 CRA{X)

ES

9. {2 nfkfko CRA, ACRA » CH50,

ACHS50

7Ry, EEA, BEEEY) V=T,
S HMTY) T2 b —FANHE2 NRE (n=63)
1231+ % CRA ¥ CH50(r=0.79, p<0.001),
ACRA r CH50 (r=0.80, p<0.001), ACRA
¢ CRA (r=0.89, p<0.001), ACRA & AC
H50 (r=0.71, p<0.001) > DIz I3 &2 B
7 FERABAIR A 3R b LTz,

acea(y) | ¥=0.0206x-0.2470
™=0.80
.
P <0.001
10004 o
.500
2
000 L_ses L]
° 10 20 30 40 50 CH50 (X)
ACRA(Y) | Y¥=0.0448x-0.2933
r=0.71
1.000 J PeO-001
n=62
.500
A
.000 o
[ 10 20 30 ACHSd (X)

X7 Relation among CRA, ACRA, CH50 and ACH50

FRENTVIBERLIdLnEEZ .,
RiIERmMiEFN»H N IZ PBS*Z ANz NAL
LA EHE PO-IC n#MaYiE A £0.000& L7z,
PO-IC 0.1mlic ASA (H20:)0.4 ml, PBS 3.5
ml 2iB& L 2B ANRIEIZL.500TH > 72,
8 . Alternative pathway /A2 £ 5 CRA(A

CRA)

alternative pathway N &2 & 3 a5 {LEEn
B2 EGTA 0R# il EEH0.015M &% 5 k
35120.03M-EGTA-Mg*-PBS# M L ¢ kit &
F#kicked72 CRA # ACRA & L 72,

z -3

WERRICEDMREILE N IC 2o FEA/D
Bl b ez, snUERERREZEELLT 2
RN AL, X, #Ekda» [ICIc#HeL
T3S T Fer 75— C3hr+7
T LR L L LB ErHLMIZEINT
WES T L NBIERA in vivo I2BWT LR
N9 B ETHIE, BTBIZERNIC BT HIE
RERORKIEZMHL 22D, BAAICHEL LT
B IC 2T 2ZnEFKICHEANLRRD &
JICLEMETERL, #EIWHELENLIC
HRARNL 75— %ML RIS it v
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CERSLEMENFMBETICAETL L2 L
!) storage disease BN FFREH BT LH DB &
VI ERICAALRARE VERTES, 2N
DR ERT 2 iIBENmIEL LI, @
FOMEKRIC & 2 EE2 BET 2 2 L H'b
BrEZ LN,
RERAROERIC I T BN IC NIE i
BRI isotope #EHT 2 HEAFIE I TW
5%, BEWE{LEEZ BIZET 51213 isotope
BYFBABTETH S, 20k, TRy ik
WASHE B¢ T4 5 peroxidase (PO) # |
A¥azkicLz, 2ok, PO % IC on#ifk
CERET A HELEZ oney, TiERERIC
BW T EFEICTEILL 72 IC 4K free
HAERLERTLZEEDLNTWEDTY,
IDEIICREL 2HAI I iE bARIT BIE L
RRERTERAINDTHEMEY»H S, £0k, PO
EHREICEST 25X POXMIEESZLLT
FRTZZ e EZ onFEMELFHRELT
PO#ICoHHiEELTHWAZ EELR, L
»L%HS, PO % IC HHRICH 3B AIC
2ONDBEHIH S, 121k, POIZXT % po-
lyclonal Hitk% & 41 PO #ifk» PO mEF%
EtEd COREIHT 22 W22 THY,
L5 1 OREEIR, PO mEREE/ BRMEIC
I DIERHRACIHIEND VI ETH B,
¥, #1 PO #itkds PO ERIGT 2BAICED
RENEBREEOMGIZRTLLVIZLER
HLAnPR2 THE, ZOEBRTIHRETH
%2 PO #ZBL CHNC—FBOWKEMZ 72
Ly, HikEmMZhahr-2dnicklLTEN
ZTIEIE B H B RETL 248, 20W<
EZNRREICIIFREEREH T, XI0BENPO
EEOIENE S BUT EVIHRELH 20T
READTEL LT POOFBIZRYEELZ S
nz, LI 1 O0OMETHLMEICL S POE
ENIEI % BRI L 20Hs R4 THB, PO 2%
BElLTENRE—EEDAELMI L ND, I
BEEM Lh o2 boic L T ey POE
HEAHIHI S T 22 2 REFL 122, B4 om
(TEDORICIZTRE ERBD Uo7z, BicHE
2 0 I & D REALRE & MR & ORIC BT HE
RIREA D LN, F2HY TLBR~XZ2IMT

BLREIR BMER S & b L (BT 20T, F
ECHERT 2 HRMERE Tl PO EHICIITEE
HEERRITELVWINEEZ LN,
TELEENRIERILEE, REZTHEAT L L
BECRIEL ) 2ERE (3ml LlE) TEIC
PO EREA B SEICHE TE S L 5ICPO
IC &, #ummiEE, KGR, ASA (Hz02)
B, RAaBMEzRrEL, TiELl 2 POICHN
PO nWh ek # FlinfuienfEs L TRILL 72,
ZDE L TRS L iE LRI FE 2 DR
KIZ B TR & Higd HEERIEED 5
NEOTHRBRTIIRALTLDLEZ LML,
one point NHRIE TH 5 HREVFEL FVH#S
Hdh D, MK K 2o von Krogh
DRN L I ICHERE L PO ORAE & NEFRR
HRRER 3 fuiuiE, 19k, "Bk L wfkflio L
B TERTAZI LV WEEEEZLNS,
X 3izR”Y & 942, ™iEfkiz EDTA fnm &
%> alternative pathway %> T4 % factor
B, properdin % X Mmi&E T3 5, classi-
cal pathway m& % 7o - 7 L7 EGTA fmm
BTRI»722 k&Y, POIC H#ifk R al-
ternative pathway # "L Cig{td3 T3
ZENRHLN, BE, WELHARIL alter-
native pathway # 5% 6 5 (C3, factor B,
facter D, properdin, factor H, factor I) o &
THEZ V9 classical pathway |3 = L 2 (R
BB EDVHLPIIENTWENTY, TiEk
e RIE L alternative pathway @%ﬁﬁiﬁﬂ’iﬂfﬁ
ELTLAEREBLNS, 2L T, WiElkEen
ERRIZBIT 2 ERLBEEICT S50, ICH9%
BEERICESL T2 E2 5N TV 508K
AEFEOTNE LT I ERNE DT IA{LEEN E
BIZAETEILHBEETHLEEILNS,

&

% 7 peroxidase (PO) # B & L 7- 1A
o> immune complex (PO-IC) # FH\w T, ##
KRICL 2R LEEZAET 2 HELEEL T,
ZNEROREFT 2T 0, ROERLE2.

1) PO-IC 3%k &4%I- alternative pathway

#Z4 L CaEL 7z,

2) Wbl POIC o #Eamz CREI¢
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5r, TOREEITHEGICEL 22 miE (F1K)
BICHAL 2,

3) £miFic & 2 iE{LEE (complex-release
activity : CRA) # RGB0REENHETED
J&, BrnmiEon CRA 3 CHS50 & ##Eic
TR L 72,

4 ) Alternative pathway » 2.1z t 3 W is{LE

(ACRA) kCRA, CH50, ACH50 * Rz
LEBLBEBERERD SN,

x

E3

UEn#ER LD, peroxidase #Hv>2 AL
immune complex MA[E{LEENMER L L TR
LThHY, kf, ©ffi, WETH2EIFED
ERAEZ2RTLNTH 5,

Fe#kdizhl), MiEdHEML B2 BMA

HEMURICREOBMBELRT DL L bIC, #HEH
BEL HHIEMLE - L REFEEEHICR#BLE T,
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Studies on Complex-release Activity of Complement
in Systemic Lupus Erythematosus
— Using Peroxidase as an Antigen in the Immune Complex —
Part 1. Studies on Measuring Complex-release Activity
Yasushi AIBARA
Third Department of Internal Medicine, Okayama
University Medical School, Okayama Japan
(Director : Prof. Z. Ota)

A simplified method of measuring the complex-release activity (CRA) of complement
using peroxidase (PO) as an antigen in the immune complex was studied. PO-anti PO rabbit
IgG immune complex (PO-IC) was solubilized principally via the alternative pathway in the
sera. When substrates, H20; and 5-aminosalicylic acid, were added to solubilized PO-IC,
absorbance of the mixture at 0.D. 450nm increased with the amount of complement in a
dose-dependent manner. The CRA of the complement in the sera was shown by the absor-
bance of the mixture. The CRA in various sera correlated with CH50. The CRA via the
alternative pathway (ACRA) in sera also correlated with CRA, CH50 and ACHS50.

The above results indicate that this method of measuring the complex-release activity of
complement using peroxidase as an antigen is simple and useful.



