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A simple method for the determination of hemolytic activity
using microplate photometer
The Research Institute for Tuberculosis and Cancer, Tohoku Univ.
Tomoko Okuda, Ritsu Kuwashima and Takehiko Tachibana

The usual method for the determination of hemolytic activity
in a test tube requires a large amount of reagents and takes a
lot of time. On the other hand a microplate method gives too
rough results. We investigated the possibility to use a two-
wavelengths' spectrophotometer for microplate to determine the
degree of hemolysis. As an example the determination of hemolytic
activity of human sera was investigated. Various tvpes of micro-
plates were tested, because their selection is an important factor
in this measurement. The disposable plates with U type bottom
were found to be most suitable. Serial dilutions of sample were
made in a microplate, one drop of sensitized sheep erythrocytes
was added to each well, incubated at 37°C for 60 min. Afterwards
one drop of 0.04M EDTA-GVB was added to all wells, mixed, and
centrifuged at 1890 rpm for 5 min. The microplate was measured
for its degree of }lysis by a microplate photometer. The sample
dilutions to give 50% hemolysis were obtained. On the otherhand,
the CHSO
test tubes. The values obtained by this microplate method were
plotted against Mayer's CHSO' A good correlation was observed

of these samples were measured by Mayer's method in

between these values. Thus it is possible to measure CH50 and
any other hemolytic activity semiquantitatively using a very !

small amount of reagents.
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measured by Laser Nephelometer on various diseases.

*
Noriaki Nakazima, Keiji Kan and Tetsuzo Sugisaki.

"Div. of Immunochemistry , Takano Hospital.
Dept. of Int. Med. Showa Univ. School of Med.

Extensive studies have been performed on clinical significance of

complement activity in various diseases.

As it has been suggested, quanti-

tative measurements of the complements, as a protein, measured by single

radial immunodiffusion test is not always consistent with activities of the

complements.
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In the present studies .reported here, complement conversion index
(CCI), utilized C3 conversion, was studied in various diseases, including rheumatoid
arthritis, systemic lupus erytrematosus(SLE), liver diseases, malignant tumors,
diabetes mellitus(DM), arteriosclerosis, hereditary angioneurotic edema (HANE)
and in healthy persons. Native C3(B1C globulin) and C3(B1C/Bl1A globulin)w;s
measured by Laser Nepheloméfer (purchased from Hyland éo;). QS serum (purchased
from Hoechst Co.) was used as standard serum which was calculated as 100% . CCI1

was calculated following forﬁula;

c3
Native C3 xN X 100

CCI(%)=
[N: mean of C3/native C3 of healthy persons (0.72).]

Results were indicated as described in Table 1.

Thus, C3 appears to be activated in the serum of the patients with rheumatoid

arthritis, liver cirrhosis, malignant tumor, hepatitis, diabetes mellitus and SLE.

The significance of these results require for further investigations.

Table 1.
Diseases Native C3 C3(%) - | CCI(%)
(%)
SLE 75.4+34.8 85.0132.0 162.1432.3
Liver )
_cirrhosis [:89,9417.6 90.0+16.9 148.9+24.5
Malignant
tumors 132.8+19.4 90.5+29.4 142.,3+37.0
Acute
hepatitis | 110.1+426.3 119.1426.3 152.1+32.7
Chronic
hepatitis | 127.8%27.6 117.8+21.0 132.8+19.4
Rh.eumatoid
arthritis | 128.8+17.6 148.9+22.8 162.4+30.0
DM [anti-
insulin A b
(+)] 136.8+23.0 146.0+22.7 148.8+14.5
DM[anti-
insulin A
()] 157.7+19.9 127.1+15.5 112.,0%7.9

Artenios is| 160.8+12.7 | 128.0+20.6 | 109.6+14.5

HANE 154.2 115 103
Healthy

persaons
="

165.4+20.6 120.0+«11.7 100

14
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7, 3K DCIE H O DK KB

N

&% M B RS OWEERIEL D ERK T

o

2 F BT D2, REAAZFTR2VT S BERFFATH 2,

1, BT NAEEDCHS,CORE I X EE S Bl COREERO 24
Name  CH 50  CO9ws#(SFU/ml)  CSmes: Helln g
T.1. 15,5 <190 N.D.
HoT. 1.7 < 50 N.D.
YL, 17.8 <100 N.D.
KK 15.9 < 50 N.D.
M.T, 17.6 <100 N.D.
KN, 19.3 <100 N.D.
NHS 49,8 22600 100 %

#} 2, SGVB TTBMZRLARKDGE T
& Il UG ECOm B ok i

—
SGVE #A&m | Came
T 7
GVR #&nm 9 +
— 2 l
+H 36
GVB T 37 + : ().
43
Total 46 4_ 5

R 3, 'GVB C#iff,COM B (+)

[ conmmiawtn [g: ooatisorm W coniix

%R L7 B DCH50 fi ot Lre K O it L
Sample No CH50
(2/10)-9 30,2
(2/25)-5 17,1 # 4, COTBE(-) &7RL%
(3/03)-4 15.2 kit
(3/03)-7 19.0 Sample No CH50
(3/04)-1 21.4 (2/03)-3 1.4
(3/04)-5 19.4 (2/10)-3 15.5
(3/01)-7 21.0 (3/04)-9 13.0
NHS 48.8 NHS 50.2

VSummary. The frequency of C9 (the ninth component of complement) deficiency was determined in
a population of 10,000 Japanese blood donors by Ouchterlony’s double diffusion method. The inci-

dence was 1:1600. Those C9 deficiencies found were retested by hemolytic assay and by immuno-
chemical analysis. C9 of their sera was undetectable but all other components were normal. All
C9 deficiencies were in the good health. From the results of family studies on C9 deficiency,
the mode of inheritance of C9 deficiency could be explained as an autosomal co-dominant trait.

We tested 4622 blood donors by hemolytic assay using SGVB. Among 46 sera which didn>t show
any hemolysis in SGVB, 3 samples were determined as C9 deficiencies. Thirty six of 46 sera had
very low complement activity in both SGVB and GVB. The decreased complement activity in both
assays was due to cold activation, because their C3 and C4 protein levels were in the normal
range but their C4 hemolytic activities couldn’t be detected.
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BEERTFML Y 5 —
RERET R ER
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C 5 RIBAEII Rosenfeld 51T &k » TR UL THRAIH, SLEZAEH LT E
HESEhTWVW3E, 2ORCHERBIETL2EHOMBEELEAML T P,
B AsEICI IR ERHEBELACRBRRBELTOVLASHREINL TS, bhbh
BMmEOF»S COHRBERZRER L. RRAAEOBKR. RMEEL 2 D 3
ZDCE5ERERBAARRT S ELEDIC, CORFARCIFEUBEEMEOD
0~60% LBEBEARTHBIOBEFEETLZ LB DL DTHRET 5,

(H B v

MiLEOF»oMERSRVIEZRERL T 5 HkeL TR, LH, FHSH
MELZSGVBE A LW A ECORBEOMFEMMAEMOEFL VIEBMERT &0 D
HEAXARBAL,. =4 78842 —-FLv—Fr2HOROELICIT o, T —
PO&K K — e, HBME. 10 u¢ . SGVB, 50 #¢ . % i EA (5x10¥wm ) %
25 MATERMU, 37°C, 200 #BE#®R. BELLTCHAMOARER S, Bl %
ERDIE o oMl E i DT, Cold activation % A 9 5 & & b i, fERIR
BERRICLBELBREEZITN > £,

(Bk %)

D RmE (HM) 454 . Bth. B, SRMIc L [0&>0 ] £6C L
D ETHEMN, TORMRIAWTH S, 248, EHMEOEAIO
fbtEERERBICOD > L BFHRIHASLTRBE L, ZORFICRELUIRET
BXcgHELTWLS, BMG6EIIHA, MM LA, F0o=x2 ) —=v I &
BEHETCOHRBENEDLDh, KREAKBLWTHEROBRBEEZIT L., TOK
RCHERBETHSC EBHERS L,

HM.om#E®#GEB S SOCBARRIE®ERIRL I, sLHAEREAONEME
BE2ICHERLEL, ChoDETHLNMELICCHOFE-RBIUVEHAHER L
ThbUEARAETH-, CIODEHRE.,. FOARHRB VTN SIEE 7 — vl
BOMBEDOIEOB TH >, TOMOHARIFIPLEACRIEFIAD S L
ISR A
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HMoMEKHERCSAEAERELTMZ TAH 5 L, 84,000SFUD C 5 %Mz«
LCATEMOMBEMITIEFMEZTTREL 2,

COEFOMBIECODOCTEAFMNEBREL S FITMBEFNBREEZIT - 128
RAF 2 P BHTH -7 EHLPEFIADSLL D 5 2,

2) RRAE -HMi1liwrdT i, REmFoM (TM) &HE01 A (Y.MR
tTEEAKLEELZONh, Bl LE2CRLLELSCCSDEMBERELEERE
BOShsBRERETH >, T hfiic~TeEEKEEL SN BZC 5 DBIE
BHEOMNBZD b OBBEIUHRE I AEZ2SSDAFBERAIL, ZTOEIE
ERIKROBEOB VB LEAEKRELERBRELE Z 5 h 1,

FZ2HABICIVERIA KL 2HADOCSDOBBERFERIROBD TH 5,

TM 47F, ¥, FH. 0~11FoH, HMEOLLDARK L., =¥ )~
BBRICIDVDEBRLTLE, LR EAEBRELLLOSBEERRSHSD, 3
ERICRBEZH CEALSELEZH IO TWL 5,

YM. 40F% BF. 2B, £4FEH, BEREBRRXCBREBELLHEERERS 5
B, BESRBRBECHEEBEZEE > TV 5,

il‘%zmﬁbtxim\cwﬁ@@ﬁ%%ﬁﬁ@%%@\C5wmt
FEETH-o @, BMELAFE, CODBEMBERFTHSIEHE F— »MiF
DEDHE0~50% TH - 120

A RFNOCIREHEIKDVWT  UE3SZDCH5REZFHIC 9 DRFEM
AdvohikceEh o, BRETNKETH - RXEDLBERKSDLWT, CIDEHAER
LEBHEHMELL LA, CO3BUHNIRCIDERR., BEHEBER 77—
MEOCHEDOHOB DO TEFHET I ENbL-k, (K2B8HB) C0
FIRCIODREHEARTHBRERRITALETHERRAEINLILBIBRLERIER
B, BB CIDEEEHELEZOLE B, BlAEIREHBHPTH 5,

Table.l. Complement component profiles of C5D individuals

H.M. T.M. Y.M. NHS

CH50 < 3.0 g < 3.0 < 3.0 45.7

€1 96,000 ( 74.1) 124,800 ( 96.3) 160,000 (123.5) 129,600
Cc4 80,000 ( 97.3) 55,200 ( 67.2) 69,800 ( 84.9) 82,200
c2 950 ( 96.9) 850 ( 86.7) 1,000 (102.0) 980
€3 44,800 ( 73.7) 57,600 ( 94.7) 44,000 ( 72.4) 60,800
C5 N.D. N.D. N.D. 208,000
Ccé 28,800 (120.0) 32,000 (133.3) 29,600 (123.3) 24,000
c7 13,400 ( 81.7) 18,600 (113.4) 18,000 (109.8) 16,400
Ccs8 34,000 (134.9) 42,000 (166.7) 38,000 (150.8) 25,200
Cc9 17,860 ( 60.1) 18,000 ( 60.8) 14,400 ( 48.6) 29,600

* SFU/ml and numbers in parenthesis are % of NHS
l
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Table.2. The levels of complement protiens in C5D individuals

H.M. T M, Y. M. NHS
c3 (mg/dl) 69 81 78 55=120
C4 (mg/dl) 20.2 152 20.2 13- 47
C5 (% of NHS) N.D. N.D. N.D.

C9 (% of NHS) 64.4 701 58.9
ng(% of NHS) 925 100.9 95.3
(mg/d1) 15.4 16.6 14.2 10- 45
C3bINA (% of NHS) 99.3 91.4 91.4
P (% of NHS) 85.5 98.5 94.0

Fig.l. C5 levels (% NHS) in the C5D propositus and his family.
NT : Not tested
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Fig.2. C9 levels (% NHS) in the C5D propositus and his family,
NT : Not tested

Abstract

An individual with hereditary C5 deficiency (C5D) was found in the blood
donors visited Red Cross Blood Center of Fukuoka. The C5D propositus, a 47-
year-old male farmar, is healthy and has no history of recurrent infection.

As shown in Table 1 and Table 2, C5 was undetectable in his serum by both
immunochemical and hemolytic assays, and the other C components were normal
except about half normal level of C9. The pedigree of the C5D is shown in

Fig 1. Sister (T.M.) and one brother (Y.M.) of the propositus were confirmed

as homozygous C5D (See Table 1 and Table 2), and the levels of C9 were also

half normal in these two C5D. As shown in Fig 1, 8 of the tested family
members, including mother and another brother of the propositus, are apparent
heterozygous for C5D. The C9 levels of all family members were measured by both
immunochemical and hemolytic assays. As shown in Fig 2, 10 of the tested family
members had about half normal levels of C9. It is reasonable to speculate

that half normal levels of C9 of these 10 members are not accidentary, but may
be due to genetic deficiency.
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Fig. 3, Antibody distribution in syphilitic serum absorbed with ant-IgM and with anti-IgA
column.
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Fig. 3, Change in antibody distribution after treatment in patient with secondary syphilis.

Treponema immune adherence (TPIA) activity of IgMs antibody in the serum of syphilitic patient.

In this symposium, we will discuss about IgMs antibody,momomeric form of IgM molecule,
which was demonstrated in the sera obtained from syphilitic patients.

) The sera of syphilitic patients were fractionated with a gell permiation chromatography and
the TPIA titers in those fractions were measured. As shown in Fig.1, The TPIA activity (e—=) was
distributed in 11S fraction as well as 195 and 7S fractions but the TPHA titer (e—o) was mainly
found in 7S fraction.

It was supposed that IgMs and IgA antibodies maight be contained in the 11S fraction. To
assume this, a syphilitic serum was applied on anti-IgM and IgA absorbbent and then was fraction-
ated by the chromatography as above. Fig 2 (left) shows the distribution of the TPIA (e—s) and
TPHA (o--—0) titers and the middle figure was those of the serum absorbed with anti-IgM column. It
was clear that almost all of the TPIA antibody in 195 fraction was disappeared but some titer,
which might be contributed by IgA antibody, were detected in 11S fraction. The titer in the serum
absorbed with anti-IgA absorbent remained invariably in 11S fraction as well as 1g9S fraction (
Fig. 2 right). It was therefore concluded that the TPIA titer in the 11S fraction depended mainly
on IgMs antibody.

Using sera obtained from the syphilitic patients after treatment at different intervals,
the change of TPIA titers in 19S, 11S and 7S fractions were studied. The results indicated that
the titer in 19S fraction reduced markedly after treatment and those in 11S fraction persisted
considerably, whereas, the antibody titers in 7S fraction kept theirevalue for long periods after
treatment.
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Mk, BBEBEBAECODNT REEMABE UL,

V
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Table Complement Activities in CSF

CSF (n=7) # NHS/CSF
mean + SD —
Hemolytic activities
Total complement 1.26 + 0.29 550 436
( CH50u/ml ) N N
cl 78.0 + 18.7 51,300 658
C4 368 "+ 180 66,000 179
c2 3.72 + 0,91 683 184
C3 63.5 + 11.0 17,300 272
Cc5 222 + 42.8 116,000 523
Cé 237 & 79,5 114,000 481
c7 1262 + 269 94,100 74.5
c8 111 + 32.7 61,500 554
c9 107 + 19.2 26,200 245

# NHS : Pooled normal human serum

* Site forming units / ml

Study of complement activity in cerebrospinal fluid

' * *
Yuji Sano, Hajime Kitamura, Kazuyoshi Nagaki
" and Akihiro Igata

Third Department of Internal Medicine,Faculty of Medicine,
Kagoshima University.

* The Center for Adult Diseases,Osaka

Little is known about the complement system in cerebrospinal
fluid ( CSF ). In 1978,Reis-Filho first reported the presence of
total complement activity in the 20 fold-concentrated CSF . However,
his method was not suitable for the clinical applification,because
of using amount of CSF. We devised the improved method for the
determination of the total complement activity in CSF . We studied
the complement activities in 7 normal subjects,using our method.

The complement in CSF had about a Z%ﬁ fold hemolytic activities,
compared with that in normal human serum.

Futhermore, we could assay the respective components of

complement system in normal CSF .
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B EFTBMAEBR(AGN) BE AR CxROBMFBIT IR » D
w3, R, 2 RED =13 C3Nephrilic Facter ( CINeF) o B 1=
alterndlive. complement pathway CACP) & BATDI BRI » 4 B3I 3
BNARETRhT V3. ARRKANR, AGNRED B 2B < Alper 5 o hem-
ol&.)'t-‘c diffueion P\Q"ﬁ qsso.ﬂ B o Vallsta o C3 conversion 1z & 3 3T
ACP octivalor MR EMB. > BEo I 5 Kk octivatlerBYEMBL 2D 1 2 BHRSS
B TAB L. AGN » BREEH 0 RBAR NEBE>UT BRI CE
e R, AP &9 ACP activaler oS BEI. TOBRKR >N T TR
2IRT-, Bo ’
=¥ dorIHi=—

BAXBEIBRRRRG £t nMBERD =4 v 2BEKRE RS CRMBESD A
SERRS EAGN LEHETREIMERRE : CE, BRE o WM
BR TR L. WA B component & SRID RTRMRENB > Bo Cd R
T €3 Breokdown Index X% 13 D3 = 2D L 2 RE C BB DN . Peron
50 hBRB|RCHR C R,

ACP ochuster o¥d ki Alper & o hemolthic dfusion P\a"fe assay 1=
0. 2X0/ml o quten pig erytkroafle 1wl L ER CRhBInL2AL
R 2% agarose EGTA-VUB MG" Bl T gel plate 2 ERC. Bhiw
EMRNT IRBERRCE, ITARBEMETWLZT B ValloTa s FFH 12 &
D BMREBBUWE EGTA-MTBERETRERC FBB7Sp =masre
TOAMBTHE. BERRKE afTBE N C3 o conversion 2R CE, R,
ACP I gt oMEY . ARBIBRT AW 2 ACP activoler o BET D fFo-
ctioh »RBRERE BB EFIRCERC I DBFAOHIYDIBANH =TS
SRR EZ A UE,

rRATHBETRAEIKRRAGN a—-ME). B2 ERIWHBHE T AP
aclivalora ARZ Hat, B8PS DEE 2ne clectrophorecis = H 1y, Abl
ock R RBMBR I/ AIRTBL UE elufien o> B BCPactivdlor o
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WTHBR SIAWZRE > Bs Yt oMbz C2B3 KERCP activaier =
WL . SDS-PAGE % Tsoelechic foamsing ERMC . A3E% pl TR

tte, X.
Yoo Fic 2R C Ea

Fig.l
ASSAY FOR DETECTION & TITRATION OF A C P ACTIVATOR

NORMAL HUMAN SERUM (200um1) + SAMILE (30g1)
1/8 diluted with

L heated at 56°C, 30min.
My TECTA- GV

incubation at 37°C
for 30min.

RABBIT ERYTHROCYTL (100u1)
1%x10°%/m1 in Mgt EGTA-GUB

incubation at 37eC
for 30 min.

0.1 M EDTA-GVB (1.67m1)

centritugation

SPECTROPHOTOMETER
(Q.D.414 um)

Blanklysis - rractional llemolysis

Activation Titer =

AP aclivator =€ EDTA® MBSO C 304 ) X adimBe 02,

Fig.2 [5o0ATION PROCESS OF A C P ACTIVATOR

samplo

BLOCK ELECTROPHORESIS

1.2 % agaroese in Veronal buffer pil 8.6

TON EXCHANGE COLUMN CHROMATOGRAPHY

DEAE-cellulose in 10m* phosphate buffer pH 7.5

elution with C—=0.4 M NaCl ionic strength gradients

/
3 PREP[‘R!\T IVE ULTRACENTRIFUGATION

37,000 g 18hrs in 5—30 % sucrose density gradients

S DS - POLYACRYLAMIDE GEL ELECTROPHCRESIS

7.5°2 S D § in 0.2 ¥ phosphate buffer pit 7.0

Blanklysis Flg "D
PATIENT M.0. 38Y. M, AGH
A APk + +4 + = = - — - -
=R ok ER= s <
onset - Index
=) e Index

ACP oactivater W A 3 4w 1x M
AT, WISt REDBAK
EABENEC, X A MBRA AT L
Eo 89) 1 B ACPochivalor m& K
WTepaMn roxERX BRH
ERORET 32 B D Breakdown
Index <A [ 2u D, BREENR
% DR WABE ACPoctivater B
(R, AT 3Bhrrz, M3
BRADKRRAIWE2MT I3 A, A
Poclivater *BREERBE LR U >B7F
Nod3FrTceaznuzenhkd
°

ABRIICE ACPochuslor o Wit
B4 =TI MR, pHBG,U-006
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%

(mg/d1

CHS0 (u/m1) 13 19 2 29 31
ASLO (Todd) 320 840 480 160 240
U-RBC (HPF) 60-70
U-protein  +++

PATIENT H.I, 34Y. F. AGN

Kcp-a o+ - - - -
BiC/A
tmg/41)

€3 | onset
(53] l
L

100 200

S0 100

ol o jr

CHSO (u/m1) 15 25 27 2 [y
ASLO (Tcod) 640 320 160
U-RBC (HPF) many many many
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Fig.4 ACP Activator €3 Nephritic

L . ‘0 W\H p(NDSP»\QTe 'Bu-@ev (PH —7‘ 5) -C\ in patient I.H. Factor
E]ectrophoregic eta p—
DES2 FORBC Boe YB R U= 0.04T i - :
DEAE-cellulose absorption through
elutten CLE, X. 370004 18 hrs
Sedimentation
ﬁsi W T3 abr% %_& 7S 0 13& S h ¥ N :Onstant @75 75
T 60K— 100K 160K
BT S -E, 2o ACPactivator s
for 30 min. stable stable
€DTA BEF = €38/ d BEX W I, 0.1 M EDTA not blocked blocked

56°C 0AMBL2ERTBIELBER TR
o BAR CINeF tHIR CE MPochiudx O texw & = CEo

AGN R RN 3/ (0 RBRBES IHEAIINZHFLTY. . co
hsP\ehncn't ac.’k‘svd\‘\‘vg $<octor O BRETTARYT IMWE T EHD A, CiNeF oMk
kX% OWIKNBRL AISXh2Z W3 a3 e A DARBC 1= ACP adhiudlor
BAGN ABIRE|IIhnoIIBc, BRePI3orEssH 2R 25
R BRARBE, EDTAOMREZENBOX D SHIE 6 omponent § ¥ 0 o
mplex t GE AR C <. CINeF o BRI tRBIBH TR >D
LB hiz, L5 L. BEERERLDBEWSMB, Breckdown Indax &% 0¥
EX—FITIEDE. AGN AN 3aRERTEN—RTZEDSEX2IB W
R

. Studies of Alternative Complement Pathway Activators
in Patients with Acute Glomerulonephritis

Serum factors activating the alternative complement pathway( A C P )
were detected in three patients with acute glomerulonephritis( A G N ).
The serial samples from these patients were investigated to be compared with
their clinical course. The A C P activators were detected at the samples
collected from the early phase of A G N, and lost their capacity to activate
the A C P,accompanying with the declining of the disease activity. Semi-
purification and characterization of an A C P activator detected in one of
the A G N patients were performed.

The data obtained in the present study revealed that A C P activators
in the A G N patients’ sera had different characters from the C3 Nephritic
Factor and had the pararell property to the clinical course.
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S RFRE DR RANO TR
ROFIHEREE > 2 —
BAtFx, BRABEMHTF, NHEF, MK+, B 7, EEXASL, —®/ £, =NHGE

(rrwic)

AFATUNe v v ARE (UTAAARE) R, Bl 27 o—v, BEREA 2 — ¥
FEB, SLEZRL®ETA2BREFACAVLA, BELDIREAFERMEB TN D, & CICES
*ht#7RTSLET, RRXAAEAOA»LEABEEAr»= v 2 ARBPE O C L ICMBELEL, FEH
ARy od VEEEHETEZONE 2D 2 WEMIC S 2 xFEEML, LV InEH - BRERO X%
BEBIN, EHHEORET ASIEBRRIC S+ X FEEPMEN L L LA TK B,

Ll, “rvx@iEld, TOMGEALTVIXRTREOTSS Y, Hik, WROETIHLI
NAEBVDTHEN, 25T HHELCH T 2B L, CH50, 03, C4xB22LWEABMTLERATS
LR —BEBREINT VLY, TOFEARFOFRMAKRAR>EILTLEZW, 22T, COAER
BEHTHRBIC, HEBHICRAEBKL =T BE 54 ( SLE 441, MCTD 1 #l )ic S r =ML %1
v, TOEHEH» L 1TAMUNOBERRABROLELICHT 2 BEHRODAEBLOTHRET 5.
(n%)

HREFX105HTDHL,

% t E 4 ® & CHS50 B iE
| Y. 7. P 37 SLE 18 t)
2| M k. F 35 MCTD 17 )
3| K. M F 21 SLE 22 5}
4| 8. K. F 43 SLE 18 t)
5| N. M P 16 SLE 7 -

WwWSh 3 CH50 2R L, "~ xEERETLDL, v F=voer20mgMBAAVL 40mg# B A
LTwhEfITH2., X, REFHATERL TWE W,

(Fe)

Me thylprednisolone sodium succinate (MPSS)1.0 Xt 1.5 g/H %5 % 7 I v ¥ 300ml & # L,
BEIC3E, 1H2BMAT TABBE LA, RENRCIORABBEL AR CHARNEHE V.
W EWELA. CH50 (I Mayer %5 ( N : 30 ~50 u/ml ), Clq(N: 100t26% NHS ), C4(N
:36t24mgdl ), 03(63%27mg/dl ), B(N: 16t8mgAdl), C5(N: 100t 30% NHS) X Beh—
ring ¥l & — Mancini plate R THIE L %

(&%)

FEo@d A < rxHERLI2HGHEOBE TH 2, RICFTM, CH50 O LR T 1 BMOEEHRT
FET.T. RUOMKIEACBD LA L2AMO 3G TRrREDBLNLZ N, C4, C3, B, Co5MEmMOEM
F#RL LAk, C1 i fE 71.4%36 (MtSE, n=5), MPSS &EA®®BAEE%*h £hs20
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+ 110, 1052%

119, 896%t72,

CBE(KTHRZ2 -3
& #l 5 73 B f |CH50|Cl,q | C4. | C3 |- B C5
: A) 738 t52 T,
T.T. | 2H16, 18, 56. 2.14 30 80 36 42 | 241 | 110
- e
20H 217 26128 39 51 | 338 | 168 MECHT 2HEE
MPSS 1.0g 219 22 82 39 35 [ 171 81 mETEEL XN,
221 211]105 15 39 | 182 ]| 101 nS, P<005, P
2.23 23 T 15 36 | 148 81
<0l nn8 TH»
M. K. | 3819, 20, 56. 3.19 17 75 8 29 5.8 65
23R8 320 15 55 7 25 6.8 86 *o ., F#HICIC
MPSS 10g 321 15 56 7 30 5.6 95 *ElE LA 26 TE,
323 16 60 6 29 5.2 86 Ko A BEEICRE - T
324 17 4 9 4 6.8 | 111
: & [CETFHS bR
K. M. | 8H4, 6, 8H 56. 8 4 2.2 65 9 26 80 | 124
1] 23 l NN
MPSS 1.0g 8 5 21 80 14 33 9.9 | 100 Pl 16, REHRIL
8 7 201|102 8 34 86 | 113 BT Do,
810 23 (100 13 33 95 | 108 (2ew)
811 21 89 13 34 8.6 96 _
BAEHBEERT
S. K. |11810, 12H |56.11.10 18 59 il 43 9.0 91
1 P 7
MPSS 1.0g 1111 | 20| 64| 11| 43 | 123 | 73 Ak v REE
1112 20 {100 10 37 6.8 79 T2l kT
1113 20 81 8 39 7.7 73 THEERE R ML
ko TDFER, CH
N. M. 1287, 9, 11A{56.12. 7 7 78 3 39 68 | 105
MPSS 15g 129 10| 78 3 33 5.6 10 BO L I BES
1210 10 86 2 31 4.8 10 EEPH AR LR T
124 9 86 2 17 4.6 30 LEmBo bh e,
1214 10 70 2 30 4.0 25 _ -
L 2 L % & Lk ,CH50,

c3, C4, 05, BIC
REDROLCHE
REMED bR A, Ol - An xHEMMS, AECEAL, RTRLLOV < PCLELEL
2L % . '
MPSS <1 A MEDKABFERE 7o 7 ) »EEBH, ) > “RRIEH, ERBEAEORDS %
EndIFobhTnwady, 1 BAMOAEDHRT, ClqO—'i@ﬁiﬁfmﬂi%bBﬂ, ToEHEILLL, @
BORBBLVWRY > “B~OHEMBAEAI N 2.,

Summary

Pulse therapy was used for the treatment of collagen diseases. But even including a in-
dication , its effect and mechanism of action is not known.

The early effect of methylpredonisolone sodium succinate (MPSS )was discussed. For five
hospitalized patients ( four female SLE, one female MCTD), 1.0 orl.Eg MPSS was administered
intravenously for three successive alternate day. Prior to the pulse therapy, all the pa-—

tients had received conventional low—dose prednisolone therapy and none was receiving
[
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immunosuppressive drugs.

Every next day to the pulse, blood sample was drawn for complement analysis.

As a result, CH50 of two patients rose slightly as early as within a week, but statisti—
caly , a change of average value in CH50, C3, 04, B, C5 dose not rise significantly.

Olq, just next day after the first pulse, rose significantly as compared to initial value
before the pulse and also rose succesively after the 2nd and 3rd pulse, but 2 or 3days after
the last pulse, qu returned to the initial value.

During the pulse therapy, IC value of the two patients was measured and one of them, it
lowered to a normal value but the another rested high .

With such a rapid change of Clq value , the effect of MPSS seems to be resulted from di—
rect effect on complement metabol ism or lymphatic cell rather thar IC or inmmunoglobulin

metabolism .
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I WEFEAT 8 BRI 1M 7 — 1M S e e
ROFHEE € > 2 —
BABX, EARET, NERT, MEKT, B X7, BEKASL, ZK £, =HEZX

(Broi)

FRXIZA4ACTHE LAMNWEAECHS0 2R L, 37 CTAHMLAZMED 5w EEDTA MK XEF
CH50 # RTHRBRT r (b Twd, Thb09 b, M & EDTAM%E O CHS0 © M # (& il - M
e ( S-PHE ) LI, RRNAHRPYKCRERXGIERICOE 2 KET 2z tiCrb T b
in vitro TO#ifk classical pathway OE#MILIC & » TH L 2L #E 4 bh, Cold activation(CA)
LEbRTW3, ‘

CARFEBICEFRLTALNA LY, TOMEBERE, BREK, BFEATIHEINR TV D,

4, NBABHEZ*HRCEREOECOEE, REKBEL, S-PHHERUVCAOHEE, TORE
MELCODWTHRA ZME &,

(HERCHE ) .

HREUEBF v 2 —EHOBRBIBRELIIOLA TCTREEIEBUET R, BMRELTE, 2REDO R
T, BER, TOoT 5, FMEBENMBRLTA2 W, 2EHEHMEEKBELESBEL, 74 CCREL
CH50 DRI EMtk & L ko

CH50F %M (30 —50 u/ml ) UT %R LAEAED 52D TEDTA ( #KBE 3.6m mole ),
38%27 x> ®Na (7xv8BNa-Mfi#wit1:9 ), ~=) > (10us/ml ), 37 CREZHKMZET%
W, S-PHMEi, CA*BE LA, X, 7047070 >, 1C(RBEHEEHE), RE 70 7Y »(Q,
A, M, E)ZHEL L.

WEEAEER, " rF ST v -+, REX—Y ¥ 75 & —Mancini 7V — PETHEL &
(#%)

% M LLEE %HST gﬁgg 2H7SS ;n: ui MOIG/Oml nfjni
IT ZHERMED S RE 3 30 37 (+)IgG 1.5 32
KC ' OB ' % 2 33 37 (+)Ig@G 1.5 57
MS % B BT & 8 44 47 (=) 154 nd
SK HEREET E 3 19 36 = 1.5} nd
SK 2 i 3 | 60 nd (+)Iga 1.5 2020
MK ' H T % 10 39 25 2 1.5} nd
HT ERMEDO S RE 9 31 30 nd 154 nd*

BOH50 # R LAEMIE 199F P 176 T8 5B Thokoe 95bS -PHEEEEZRLAAZTFTE
tho3.5%, ECHS0HERD 4 1 5Tk, ZIZS -PHEZ?ELATHORERAL ( 3EBHET L,
2ERHEOORE, | ERFAUETE , 1¥8 ), ZERSEME CH50, EDTAMTECHS0, 7 Y 4 7

i
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a7y v, 1C, IgETd3, BELERTML 27 V42707 ) v (IgG)BEN3H, IgEFMER1AR
WLbhk, 3 7TCHRERMTCHSONRERELLAAZSARBDL bhit, ICRTHAEIIEEMETS ok, -

S -PHEi* R EIZWECHS0 % 104 ( 418HB 4%, 2SLE, 1V =4 —RFERE, 1%&%
HE L, 1MOTD, 1HRABR7 > vy I =fFHEH IO L2HAKICHME, 14K IgE HE @D k2
7V 4787 ) TBEARRD %2 ok

(2w

NBEFEFEEFORERER D EIIVE«TD2., Lo LENEALHEELTRABS, (KCH50 EH
X85%, S-PHMEEZIS CRBLLIL, ChEFEEZRI T, REI L TWHrMERIDVBEHAE
BET»5%. S-PHE, CAOREBFRIMEROBALAK2Z VA 707 ) v, EEREGHOBE
»RHE I N £ . soluble cryoglobulin €2 W T EKkBHE TS 5,

EHEECRBOLh2BHAE LTIENMBELZV-EOLE, OKLEBENEROBEEEM, RUBHFEKI
LZEEOMAGEEILIRFN I LENETDH L,

Summary

Hypocomplementemia is observed in SLE, MPGN, liver cirrhosis and so on. However at the
same time, it is well known that a difference between serum—CHS50 and plasma—-CH50 (S -P
difference )was often seen with several diseases, i.e.mostly with liver disease.

S-P difference in hemodialysis patient was studied.

The incidence of hypocomplementemia was 17(85% ) in 199 hemodialysis patients and 7 of
these were found to show S-P difference (3.5%).

The original disééses,of these 7 patients who had S-P difference were 3 chronjc nephritis,
2 polycystic kidney, 1 diabetic nephropathy and 1 psoriasis. The remaining 10 hypocomplemente—
mic patients who did not show this phenomenon consisted of 4 CN, 2 SLE, 1 MCTD, 1 suspect
of wegener’s granulomatosis, 1 purpura nephritis and 1 Fanconi Syndrome.

As a cause of an S—P difference, cold activation(CA) was investigated and 5 of 7 S-Pdi-—
fferences showed normal 37'C-serum—CH50.

IC was detected in 2 hypocomplementemic patients but not in S—P difference patient.

Cryoglobulin was found in 3 patients of S—-P difference and all these cryoglobulins were
revealed to be IgQG type.

The causal substances of this phenomenon are not yet known but IC or cryoglobul in may be
responsible.

High IgG titre was detected in 2 hypocomplementemic cases (one in S—-P difference and ano-—
ther in non S—-P difference ). Further studies about, such as soluble cryoglobulin shouldbe
necessary.

The reason for high incidence of S—P difference of 35% in hemodialysis patient is not
clear but a history of blood transfusion, a direct contact of blood with dialysis membrane

and a complement activation at each dialysis shall be considered.
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BRERBICET B MK ORERE KA ELEE
HE #-RBEX -XBEE - KHESN
M RFERZEEHE AR

<H B>

1 97 54 icMiller & NussenzweigB FAM R ER SR BHERICI DAEILT 5 &
WHIBEEFER UL, COMBELBARIERNCBI 3 REAKRICHEERINSAC
RERBPEEBRORBCASLrrOXEERILTVWE LEKINS, COR”. B
NEEEAGROWBILEDREEEL LT, BFEOXRY YR Yy A THELULHIEIC pe—
roxidase 2F AT 3 HEZAV, FEERKCBT 3 BbEEZHEL., WEBERE O
B EEZRAET LT,
<KHREFE>

WHBEHEBISLE3M. RA19#, PM (DM) 46, PSS9%, PN4#l., MC
TD11#, UCTDI106I. Sjogrenfief& # 8 #il, Behcet #% 16 i , K #f & P B 4 58 5E ¢
AREEEHR (MPGN) 16, AGN2fl&EL, EEAUBEMRBELU K,

AW G EHE S E I horseradish peroxidase (P Q) EH PO w + F 1gG % £ #
TRIGEZEETHERLIL(PO-IC) o COPO-ICEAHLVTEBEBERERBRICEBT 30 KL
t& ( complex—release activity t CRA) ZHlEL %,
<# B>
1) £#EKEBEOCRA (K1)

EFEAOCRAKRKHKELT, SLE, MCTDREEDIKE%EZRL, RADCRAR
FEOoEMEERLI, PM (DM) . PSS, PN. Behgctfii., SjogrenfEf&#, UC
TDTREFEAOCRACHKBELTEEZRIAD AL >, BHAEEMPGN 1 6
ODCRAREREEBEMEEZSRL, AGNO 2 bIEMEERL .

2) SLEOCRA&ECHS0 »

SLER&WBCRALCHS0EDMBKEAZ LM 20, MAEDMICREHETIE
oMK (r =069, p<0001) BBDSh*, X, CL4DRMBEMSRFET S5
CHS504 fh 4 B L1sds - (K3) T, CH50k D CRADANEEABT 3
HEHEBD SO,

3) EMEEMPGNOCRA

FEE BT C3, BOBY THEMEERL., BERCTMPGNEZHEALE

EFAOCRABEREMEAZR L, COREMOMEELER AMBEE37C05HRIES &

1
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7mBICCRAZHMET A EMNBIREBRLULTHS PREESZD SN, X, T OBHEI
FE@LLBATORARCEAD AL, Bir, BEMELEFZAMBELORIEEZEGT
AFTTCIE->THRIKTH - 2,
4) AGNoCRA
RIEBEMEAMER LA 2EfN LS, CAREETHAN CIBEHARKMEEZRL,
BBAEBERITALECRALYVCHNOABESEBET ZCEBB DN,
<E K> _
ZHEEBICBISZCRAZHMELTCAHBLSLETCHKETHD, RATHESAD S
Ntc, ChZBAKEBOCHSNDOREE E—HITBRTHS, CHS50E classical pa—
thway o iEH A2 ET D THO, CRAIWL alternative pathway#8FE T, classical
pathwayR Ch 2 RET IRV S 2 LVHSEXPUS P EBL>TWVWEDOT, ZOKRBE
Hahs, MCTDOCRAREMTH -7chs, AEFRELIMCTDIKSL EoHR
BEZETZ2b08Zh-BORELEZEZ NS, CHOKKELTCRADKMESY
EWTHEEMOBAEIN7OT, FEORBICCRAKEOMEELZEZ S5 hi,
SLECBWTIRCRARBCHS0E LS MHBE L., LALEMNCEBETSE, CH
BORHBLTE Y BMICCRAMEBEL T 3 HANBD SN, COXIBHATEL
TR, BRAOREEAROATBMENRIEECHFELTVWAELLEERTRTHY, S
LED##E oI FRHECCRABHAMUKMICHDBIOTRABLDEEL SN A,
EMAHEMP GNBEMASIC alternative pathway % i&#{L & € 5 heat stable
HNERFESL C3INeFOBFEEBRBEINWCRAKMEOFHREEZ SO, X, C3 NeFo
BRIBEE L TR ERE OHESERINTHEN, BROLELEFAMLELZRAGLT
CRADEKTERE2AUET 2 HBERBECEQL LATELEDOS,
AGN2FEFICBNTIZI CA4RBREETH B CIDEKMEMFHL., CRAICHKL
TEOVEMITCHODRIEBED SN/, ZDZELD, KEOHMBAERIIEMARO
alternative pathwayD i@ BG5S N#HE IO, XEDOKBIC alternative pathway %
B S ¢ B FORENEL NG, |
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Complex-Release Activity of Complement in various Diseases

Yasushi Aibara, Norio Kuwajima, Tetsuki Amano and Zensuke Ota.
Third Department of Internal Medicine, Okayama University, Medical

School, Okayama.

Complex-release activity (CRA) of complement was measured in
autoimmune diseases and hypocomplementemic glomerulonephritis (AGN,
MPGN) by simple method using peroxidase as an antigen in immune
complex. Low CRA was seen in SLE, MCTD and hypocemplementemic
glomerulonephritis, and high CRA was seen in RA. In PM(DM), PSS,
PN, Sjdgren’s syndrome, UCTD and Behget’s disease, CRA was within
normal range. Reduction of CRA was more significant than that of
CH50 in some MCTD patients. In SLE, CRA correlated well with
CH50 (r=0.69, p{0.001). But in some persistent hypocomplementemic
(low C4) SLE patients, CRA recovered soon after corticosteroid
treatment. In two hypocomplementemic(low C3) AGN patients, reco-
very of CH50 was sooner than that of CRA. These observation sugg-
ests that the measurement of CRA is more useful than that of CH50
in some SLE and AGN patients. Low CRA continued in a hypocomplem-
entemic MPGN patient. Heat inactivated serum from this patient
was able to reduce CRA of normal serum in EGTA buffer. These indi-
cate that this serum contains C3 nephritic factor (C3NeF) and this

C3NeF participates the reduction of CRA in hypocomplementemic MPGN.



11

le&[g[rt@/i/‘g/\/%\f.if .
ty x5, ki #, AikEA, KENHE]
(e ek ﬁ’zmﬂ)

(8 69 Classical jrathuoay AL D FIR RN (g n & ) RS D e H AU v
LT hIN B s oG ET S G F i 3 LR G
NI RARY VR A N AL &/ 1V N S B T S (/5‘ (H50 & d-51
Iyq) e o RN R ER 3 NCET 2 Ko €47 ~ T3,

Grahemtil: Ve « ¢ bAF o RN AT 5 5d 0 20 Tq w0 2
) v IR e T R RHEEF 0 AR Y vV () LR BB <& %
Gk 15 Ak MAFEA) e 83 L A v pR ORI & (H50 e Cly
EYF e RE AL L BT b T - v A WHS) ((HD 350 Ynl , (1t
REAM 16X, Cfg%*é%/cm%) 0 Lml i Iml o 2% FEA ¢ &4 L 115 5 A
KL B U, 2BMENILEA, LG o (HDe ClpodiRAfht &I =T L
Ko, BRE3TCY 4 e CAF e A3 X ) of6 Tk 37 CRE Y S )
ST B R, DY Clg REBM e BT L AT Tn B LD 7, 3R

Imlo 24 FEA £ 34 v. HolkC ek v KEELIF. o[ 20t
WEE e s . WHRERIE A, 35 1A HBIR E LRI )ik T, Duokie
/mmune(omp/M(FEA)/I 25 Ly hi j JE (40 5 Q)n”}i’/blz’t 1 /=] (285 18)
NAYL v A F ¢ C/ﬁsz/Z/ﬁ% Wox 3°CEF. 4l g g ML FY %
0BG T VAN T TE s o, (RO T o T A Y Rt 7
2 (K e 3 MBRBYF w JaA T, T Iy S M R F) RS
1DEY 1 EVR a0, 3 EIRR R F Y 40, ¢BH 57 BT & P
ME ad s Bod ¥ LGk et FHAF v a RIS 3T 9F N 4c = Y1
< . FRRA-F o hiF e HE e o R PRI URE T 3 e TR AL
580t YRR T 35 AW 9 EAHCFR =R 53 w1 F)

Zn ¢ b - [ Ghes FL(FL), r-Tenin -7) obin (), Vg-1] o 20 #
cF 3B BAEREA T w T o;ﬁ\zfuj, I , PWs o 24 AR o
IR T NT o, FBF(r00) tn e, 3]V IS &4 W IS5 A &% 4%
BlcoH th 3 0150 RE TR v/ FLa 37 155 0 &< 7 JF
pesp) | 56°C 305 e EAMH TR MAEH 2 Kt Ko Y~FIE, (27T 10 5 B B3]
Tt prBLIEE oL IS, M 27 e B Vj/—I N AA2E LT LR T
fexw ALy sas s T, L 3T TS S BRI wFIE T3

39



VI L G5 o I BE C n RBT s Ry 5 A T 2%
NpeH sy ARHAEN B 3UE, 20 ET L, T e Yyl T B
OV iz (7 L AE XS NS Ji, LR n BAE Fo % 1 (hemolysis
inge/ ) x Cfg.‘%é"%‘@iﬂ’lfi’ﬁf JARBE T 3 ¢ _@115’\ LT el ?f”
D % 56°C-1udh G5 R AR M g FH AT N (5o ® o 15T 2 82
Bvay s, FIx Vil ¢ B@arify s 0 i< 7m0 Ao (fptho /4 F
W95 1 0 w83, IV, Gl amBics ) Bekit g BEMST ¥R,
PR E N E k3RO F o KB 25 NP A, RE 0 =B
5 .FD %G5Sk owid, MEAHK L 20 e 0 FEE 2 TT T
Ferh ) T RIAA (pa AR ¢ LT ik w3 TR LK BT
£33« BE, C/;ﬁ\"é’?o Mg KB L(SRIDA) 3 B/A 8 RKE § 3811
Y v (fgafflEsd o> T3 TRHAEZE 7215w,

CEFoe el @Fa s a3 e e37°cr k3 & . (HSORE 1+ )
AV ERE L7, (Hsva 8 Fm w FRAD vz idgl LN, B
Ho g KBEE)S F)FR TS T

(2es]: b 20 o L MF ey T Frglg) e €L rgl %5 ok
Nt HFLYE RS u“C/g» OB ENTS 2wt ) BH LK, BAE 0 #E
/é'f%('?ilﬁ/‘t.’)/; ﬁ/}_(immune Lopw/@c) N =% vhA 7"% A< YB LYT)
estF) A s, £} rgf R vt Bt o B 8T ACH%& k1
P s T AOE M AR 0 hAES ) r-ghrE s T AR
W5 BRI AR P v d 8 AN ClAGE o d g BRI K 7T
Ko FHEFH] A FANE Clp o 1okt VIR T ),

Table 1. The effect of absorptions with sensitized formalinized-SRBC(F-EA)
on CH50 and Clq of the pooled healthy serum.

CH50( U/ml ) Clq
agglutination protein
titer, 1 : %)

Before incubation 35.0 16 100
Incubation for 3 h at AOC,

without absorption 34.0 16 100

absorption x 1 27.0 8 76

" x 3 no <4 76
Incubation for 3 h at 37°C,

without absorption 25.8 16 100

absorption x 1 19.0 4 80

X 3 no 4 40

Heated at 56°C for 20 min. no 4 0
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Table 2. Reactions of r-globulin preparations with
human complement.

Hemolysis Clq protein

in gel (%) %)
NHS + GVB 100 100
w + 1% FII, nagive 0 96.4
5 560C 30' 0 76.2
5 62°C 10" 0 69.9
+ 1% r-V, nagive 92,7 85.9
> 56OC g 90.3 85.9
62°¢ 10" 83.3 85.9
+ 1% vgl, nagive 80.9 85.9
5 560C 30' 63.9 85.9
, 62°C 10" 62.0 85.9
+ 1% Vgl-I, nagive 92.6 96.4
5 560C 30" 80.9 92..9
s 6270 10" 0 69.5
+ 1% G-S, nagive 92.7 96.4
P 560C 30' 0 92.9
s 62 C 10" 0

Reactions of Clq with Ig G. ( Yoshida et al. Fukushima )

Reactions between complement( C ) and immune complex and aggregated r-globulin
were analysed by estimating the hemolytic activity and Clq. To examine the reaction
of rabbit antibody with human C, the sensitized formalinized-SRBC(F-EA) was mixed
with a human serum and incubated at 37°C or 4°C. The activation of C was more
efficient in a case incubated at 37 C, and repeated incubations(absorption) accelerated
the reduction of CH50 and Clq levels.

Human r-globulin preparations( F II, r-Venin, Globulin-S, Venoglobin and Veno-
globin-I) were employed to analyse the reaction between human IgG and C of human
and guinea pig origin. Reaction of guinea pig C was assayed by estimating anti-
complementariness of these preparations. Both unheated and heated F II and Veno-
globin and Globulin-S heated at 62 C showed positive reactions. Reactions of human
C with these were shown by estimating the hemolytic activity and Clq levels. Unheated
preparations other than F II were demonstrated to activate C very slightly, however,
slight to marked activation was shown in 62 C-heated samples. Differences in the
grade of reduction of hemolytic activity and Clq levels could suggest the presence
of Clq in an inactive form.
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Activation of the complement system at low temperature

Yasushi Yukiyama, Kenzo Yoshida, Shun-ichi Hirose

Department of Medicine & Physical Therapy, Faculty of Medicine,

University of Tokyo.
We studied the phenomena called the cold activation of the complement system which in sera from
patients with chronic hepatitis and other various disease lose their hemolytic potency against
sensitized sheep erythrocytes during storage in the cold. This is caused by the spontaneous
activation of the classical pathway of complement and can be prevented in the presence of EDTA.
Four sera from two patients with chronic hepatitis, one with possible vascular occulusion of hip
joint region and one with pulmonary hypertension were selected for study because they showed
extremely low titer of hemolytic complement while plasma collected in the presence of EDTA showed
normal values. Precipitate from those sera by 2.5 percent polyethylenglycol (PEG) were incu-
bated with reference normal human serum at 4°C for two hours and residual C4 titers were assayed.
Four sera under study caused more effective C4 inactivation than those from normal or disease
control. However fixation of limited amount of Cl by PEG precipitate did not show anv difference
between cold activation sera and control, which suggested those sera under studv effectively
utilized C4 in the cold condition. IgG from those sera purified by DEAE cellulose chromato-
graphy contained the complement inactivating capacity in the cold and also cryoglobulin which
did not appear in the original serum condition. Removing cryoglobulin from IgG resulted in
abolition of complement inactivating capacity of IgG, which indicated the.cryoglobulin like

substance was responsible for the phenomena of activation of complement system in the cold.

44



13

e FIgGHi K DF@) 28N ENRGKESRICIAHNAEE 2BRKEKO
EHLIT DT

RE OFE. WH OEK
RRERRE, FEREFHE

BORBER TCHRAZFEHUMAST ZHRE e 7 ) v & LTy 3 FIgGe- Flab):,
ENVE Yy b T e F@ab) B EBMOohTWHWE, —H, EFe bliFEHsideE
FPEBMEEA LD BERE L G F@E): @& EZEM AL LT & v S Spiegelberg
SCOMEICED, © P gCHEOF@D) L L2 MAEE2BRKBOFEHAREEMN
THotoe LU, v FgGHiADF@) .23 RERNKEEKZH O 2 ER
ERLTIP-o DT, bhbh@IEHMLORT 4 X 2P+ Yy VHiKiE LD
e b T =7 w7y rholgGe Flab). 2458 L. t 1gGe Fab). 2 & & §1 i ik
BAKEZMEY, COBAURBE2REAR CTHHAKEERMLTZC L2 D
K LikoT#Ed s,

(M & FHHE)

Jir 2 22 b F e pIgGe F@D) 0BT 2 X2 P F v yHIMFED
T/ a7 ) S HE (~F R LP) AT Y UyHIL., DE€ v v — = Sephadex
G-150C i . Bt T—chainfi iR ic RIG L, fiFehpiKiIc RIGE LG W E 2 4 8 0 %
MBI AED T -7 (B1) o ¢ 0lgGe Fab):% 7 %2 x 2 b % v 4 F & &
BHT3T°C., 1HEHREIELE., 4°C, 48K M # & L . Immune precipitate
(Ippt) 2787, Ippto E A B3 v F [gGR AAZ# &L L T, Folingkiw TR E L 72, Hl
KELTREE:E P - MEL LCC4RBE=EVvE Y FMMFE(C4Dgps:a — 7
4 A ENER O, MAM I Mayerd HIEICHE U CRIE L., MAEKRS ERER
KRS DHELICE LU THEL 2,

(2
1) Ipptd MiE & O RIS

GVBTH# LA OB OIpptic GVBT 2 &AM L o b M 05m % fnz .
37°C, 1 BMMKEIGS ¥, LiEOCH0, Cl~CoiEH AME L, 2OME., £
l1iICRTHEIC, Ippto BT W, CH50, C3, C5EHIK T 8 & & e ds Cl,
C4, C2BFHOBETRIEZ LA EE SN D 5 T,

2) Ippt& C4Dgps: D K% & 0 Mg EGTABRZE FTo e b Ml & o KIS

HHZEKROCIEMBAIK L 2C3EBRMKET2BRMNT 57, Ippta C4Dgps b

45



5 idMgh EGTAZ g e e b ic Az, KIE& €C3, C5/HEDET # 4% at
Lo TORR., WIThoH A C3, CoGFRHODETHALN (F2) . MX
7zIpptB Tt 4 5C3, COFEHDIETIR 1 TRALERERLIIIEABEETH
- 12,
3 ) Immune Adherence ( L.A.)
IAR~=47ev242-—HUBPLrv—-—trZ2HOTIiH-o7t, TFFL—-1+ 0O
ZAIKCGVBEZ 1AL, © r M. C4Degps 2 fEL D 4096fF X THR L., £ D
#%. Ippt (2.02gN/m) # Ah, 37°C. 1 BMEIEI LK., O v r MK
(1.0x108/= ) Z 1 AN, ¥5131°C, 1 HERESI T, BEBEBEL
oo TORER, v I, C4Dgps TR 25612 F CLABH TH - 72,

4) Ipptk o C34x ¥ B £ B it ( FXformation) @ Kinetics

375ugN® Ippt% Mg~ EGTAT ¢t # . Mg"™ EGTAT 2 f5H W L 72 & + M i§ ic
1.5m i fil 2 (final250#gN/m ) | 37°CTR G ¥, —ERHMBIK - E0O KIS
WA HAM U, Bic &k v Ippt A 5 8 L. ¥ Mg EGTA2 » T # % L 7 Ippt
it C3 (2008FU/m ) 0.3m A0 Z . 30°C, 30 R ¥, BLL. LEOD
C3/EMABMTE LN (H2) o FXformation® Tmax iz ¥ 5 4 ~104 T. Bl o
BBEEITZOFEHEBETFTL,. 600 TRZOFEHRIZIFO0 &5 7,

(% #) |

E bIgGe Fab): 2 50N REAKEAKLZ e PMELRIDSELEAFOMK
. ERESERHEDODIKTFTDO v 7 4+ — v % FX formation @ Kinetics % # 5 LU 72 £
BREHSORE LIy FgGe F@b) 23 HENKEAKEZ AV ER
B L L —H L, CAODOMBEE HICCaDgps Al L - KB K §id & &
FIgGs Fab) 28 M BERABESRIE 2R B 2R CHMAEEEREILT 2 C &
B ShiITIh I,

SCHR

Fujita,T., Takiuchi, M., Iida, K., Nagaki, K and Inai, S. :
The activation mechanisms of the alternative pathway of the
human complement system by the immune precipitate formed
with F(ab'), of rabbit IgG antibody: The generation of C3-
and C5- cleaving enzymes on the immune precipitate,

Immunochemistry, 14: 25-30, 1977.
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Table.l CH50 and complement component profiles of NHS
reacted with Ippt.

—\\\EEE\\\\ activity loss, %
Ippt CH50 il ¢4 C2 c3 C5

8.1 ugN/ml 9.3 0 0 4.1 14.8

16.2 13.1 8.1 3.7 6.1 25.9 1if2
32.4 21.4 0 5 2.2 28.8 17.1
64.8 26.6 0 2.5 3,3 38.5 18.7
162.0 31.2 0 0 0 53.8 23.0
324.0 33,3 0 0 8.9 60.6 24.4

Table.2 Loss of C3 and C5 activities in C4D gps or Md:EGTA NHS
reacted with Ippt.

= — C4Dgps activity loss, % I fgﬁESgA activity loss, %
C3 c5 pp C3 C5

lg.; ugN/ml é.g 2.9 64.8 ugN/ml 35.2 25.5
. E 5.ad
32.4 8.0 11.8 B 46.2 3.8
64.8 26.7 16.2
162.0 37,5 20.6
324.0 52.0 23.5
Flab'
iz 80
ZOr
Column Volume 264x36.0 cm =2
5mM PB sdine PH8.0 °
c 60
.Q
E:
¢ 10 g 40r
£ intact lgG =
g . &
=) 20+
s 1 'y 2 v ’ v L
180 200 220 240 260 280 s 100 200 30 60’
fraction volume (mi) time(min)
Fig.1 Fig.2
-1 . Kinetics of formation of the alternati
Purification of F(ab')y ve
by gt #11teation pathway C3 convertase
Abstract

We examined the ability of immune precipitate (Ippt), formed between
tetanus toxoid and the F(ab'), fragment of anti tetanus toxin human IgG, to
trigger the alternative pathway of complement activation. As shown in Table 1,
dose dependent consumption of CH50, C3 and C5 activities without significant
loss of Cl, C4 and C2 was observed in normal human serum(NHS) by the reaction
with Ippt. Similar consumption of C3 and C5 activities was observed in C4
deficient guinea pig serum (C4Dgps) and Mg-EGTA containing serum treated with
Ippt (Table 2). Immune adherence was positive when Ippt interacted with NHS or
C4Dgps. When Ippt (F) is incubated with NHS, a complex of complement proteins
(X) on the F is formed (FX formation). FX is the C3 and C5 convertase of the
alternative complement pathway. As further studies, kinetics of FX formation
was investigated and FX having maximal activitv to cleave C3 was obtained by
incubation of Ippt with serum for 5-10 min (T max) (Fig.2). These results
indicate that Ippt formed with F(ab')y fragment of human IgG antibody has the
ability to activate the alternative complement pathway.
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INHIBITION OF IMMUNE PRECIPITATION BY COMPLEMENT

KYONGSU HONG, NAOMI KANAMITSU, YOSHIKO MURAKAMT,
TAROH KINOSHITA, and KOZO INOUE

Department of Bacteriology, Osaka University medical School

Precipitin reaction between !?°I-labeled tetanus toxoid and human or rabbit
antitetanus-toxoid antibodies was inhibited by human complement serum but not by
guinea pig complement serum, although the antigen and the antibodies fixed well
both human and guinea pig complement. The soluble immune complexes were observed
in the supernatant from the complement-inhibited toxoid-antitoxoid reaction
mixture, and their size was estimated as more than 4 x 107 daltons by gel filtra-
tion through a Sepharose CL-2B column. The inhibition of the precipitation by
human complement serum did not occur in the presence of Mg-EGTA. The human
complement serum partly deficient in factor B (RB) inhibited the precipitation
to a certain extent, and the addition of factor B restored completely the inhibi-
tory activity. When toxoid, complement serum and antitoxoid were incubated
further, precipitation occurred gradually, perhaps as the complememt activity was
lost.
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Selective Complete Deficiency of Clq in a Patient with Lupus Erythematosus-1ike Syndrome

Hiroshi Nishino* Kazuhiko Shibuya** Yoshihiko Nishida** Mitsunori Mushimoto** and

Masaaki Kosaka*

* First Department of Internal Medicine, School of Medicine, University of Tokushima

** Department of Internal Medicine, Matsuyama Red Cross Hospital

A 37-year-old Japanese man in previously good health was hospitalized because of swelling
of the auricles and discoid erythema of the face. Clinical and laboratory findings satisfied
the diagnostic criteria for systemic lupus erythematosus proposed by the American Rheumatism
Association. However, serologic studies showed weakly positive antinuclear factor and absence
of anti-DNA antibody and lupus erythematosus cells.

Total classical-pathway hemolytic activity(CH50), as measured by a modification of Mayer's
method, was completely absent(less than 4 CH50 units). Serum hemolytic complement activity for
the alternative pathway, as measured by the method of Nakayama and colleagues, was 26 U/dL
(normal control, 21 U/dL), indicating that Tate components of complement were intact. Serum
C3 and C4, as detected by laser nephelometry with monospecific antisera, were 140 mg/dL(normal,
64 to 163 mg/dL) and 29 mg/dL(normal, 20 to 60 mg/dL), respectively. The C1 inhibitor was
89 mg/dL (normal control value, 34 mg/dL) by radial immunodiffusion. The Cls subcomponent of C1,
as measured by Laurell's method, was above the control value. Serum C5, C9, and C3 activator
were also elevated by radial immunodiffusion. The Clq subcomponent, however, was not detected -
that is, Tess than 1 ug/mL-by usual radial immunodiffusion. Complete deficiency of Clqg was
confirmed by Ouchterlony's double immunodiffusion and Laurell's method. When concentrated serum
was used for radial immunodiffusion, a very low concentration of Clq protein(about 0.4 ug/mL)
was detected. Hemolytic complement was reconstituted by addition of highly purified Clg, as
prepared by the method of Yonemasu and Stroud. The Clg protein values of the family members
were as follows:mother, 113 ug/mL; sister, 150 ug/ml; daughter, 117 ug/mL; and son, 148 ug/mL
(norma], 136+25.0 ug/mL). Clq precipitin was not detected by the method of Agnello and
asociates. The patient's serum was not anticomplementary.

Direct and indirect immunofluorescent staining of the skin failed to show deposits of IgG,

IgM, or C3.
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Complete inhibition was taken as 100 %.
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Summary
C1 hemolysis in use of C1 depleted serum could be used to screen substances to inhibit
the binding of Clq with C#2 of IgG. Lysine and arginine were most effective in inhibition.
EACA or tranexamic acid was effective in inhibition of the binding of Clq with CJ2 but not
so much on the activation of C1 at low ionic strength.
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BINDING OF PLASMA FIBRONECTIN TO Clg

Kono I, Sakurai T, Fujita T* and Tamura N¥*

Department of Internal Medicine, Institute of Clinical Medicine,
and
* Department of Immunology, Institute of Basic Medical Sciences,

The University of Tsukuba.

INTRODUCTICN
Fibronectin, a high molecular weight glycoprotein, is found in cells, connective
tissues, and plasma. The plasma fibronectin is composed of two subunits of
220,000 dalton which are held together by one or two disulfide bonds. Specific
binding of fibronectin to fibrin, cells, and proteoglycan is primary characteris-
tics of this protein. It also has a high affinity for collagen, and has been
demonstrated to have a specific collagen-binding site (1).

On the other hand, Clg which has been known to interact with immune
complexes, has an unusual macromolecular structure. Approximately 40% of the
molecule is collagen-like in the amino acid sequence and the structure (2).
Therefore, we examined the possibility that a collagen-binding site of
fibronectin had an affinity for a collagen-like portion of Clg.

MATERIALS AND METHODS

Purification of fibronectin Plasma fibronectin was purified by the

metnods described by Engvall et al. using a gelatin-Sepharose (3). ACD-plasma
was applied to the gelatin-Sepharose column, and fibronectin was eluted with 4
M urea in 50 mM Tris buffer, pH 7.5. Phenylmethylsulphonylfluoride (10_4M) was
added to all buffers.

Purification of Clg Clg was purified by the methods of Tenner et al.

(4). In brief, fresh serum was applied to a Bio-Rex 70 column equilibrated
with 50 mM sodium phoshate buffer, pH7.3, containing 82 mM NaCl and 2 mM EDTA.
After washing, the column was eluted with NaCl gradient. Fractions containing
Clg were further purified by gel filtration.

Binding assay The binding of fibronectin to Clg was assesed using enzyme-
linked immunosorbent assay in microtiter wells coated with 5 upg/ml of Clg.
Fibronectin diluted in 50 mM Tris buffer, pH 7.5, containing 100 mM NaCl and
20 mM CaCl2 was incubated in coated wells for 90 min at 37°C. After vigrous
washing, bound fibronectin was quantitated by incubation with peroxidase-
labelled antibody to fibronectin for 90 min at 37°C. After washing again,
o-phenylendiamine was added to the wells as enzyme substrate and the mixture
was further incubated for 30 min at 37°C. The enzyme reactions were stopped
with 4 N HZSO4, and the absorbance ét 492 nm was measured. .

To determine the effect of divalent cations, various amounts of Ca or
Mg++ were added to a 50 mM Tris buffer, pH 7.5, containing 100 mM NaCl. In
addition, to determine the effect of ionic strength, various amounts of NaCl
was added to a 50 mM Tris buffer, pH 7.5.

To investigate the specificity of binding of fibronectin to Clg, decreasing

amounts of IgG antibody to Clg was incubated with a constant amount of coated
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Clg for 90 min at 37°C before binding assay.

RESULTS
Binding of fibronectin to Clg Fibronectn was found to bind to wells

coated with Clg in a dose-dependent fashion but not to wells coated with
bovine serum albumin (Figure 1). The binding of fibronectin to wells coated
with Clg was increased when Clg was heat-denatured.

Effect of divalent cations Figure 2 illustrates the effect of divalent

cations, ca*t ana Mg++, on the binding of fibronectin to wells coated with
Clg. The binding was enhanced by Ca++ but not Mg++.
Effect of ionic strength The binding of fibronectin to wells coated

with Clg was markedly dependent on ionic strength, as indicated in Figure 3.
As the ionic strength was increased, the binding was decreased.

Blocking of binding of fibronectin to Clg The binding of fibronectin to
wells coated with Clg was blocked by Ig G antibody to Clg (Figure 4). Normal
rabbit Ig G did not block the binding.

DISCUSSIONS

The results show that fibronectin binds to Clg. The binding of fibronectin
to Clg is enhanced by ca*t and low ionic strength. Fibronectin is found to
bind not only to native Clg but also to heat-denatured Clg. These results are
consitent with the report of Menzel et al. that fibronectin interacts with a
collagen-like fragment of Clg (5).

It might be difficult to assign biological significance to the binding of
fibronectin to Clg because very little free Clg is present in normal serum.
However, recent evidepce indicates that CIr and CIs are rapidly dissociated
from Clg by Cl INH when Cl was activated in normal serum, exposing Clg alone
bound to the activator such as immune complexes (6). Therefore, the binding
of fibronectin to Clg could be biologically important in events involving the

activation of Cl.

SUMMARY

Fibronectin, a high molecular weight glycoprotein, has been demonstrated
to have a specific collagen-binding site, and Clg has been shown to have a
collagen-like portion. We evaluated the binding of fibronectin to Clg using
enzyme-linked immunosorbent assay. Fibronectin was found to bind to Clg. The
binding was dependent on ca*t anda ionic strength and was increased when Clg
was heatdenatured. This binding could be of biological importance in events
involving Clg, since Clr and Cls are rapidly dissociated from Clg on Cl

activation exposing Clg bound to the activator.
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Molecular Immunol. (1980) 17 699-710

Summary Ability of mouse IgGl to fix complement was examined using two
monoclonal and one serum IgGl anti-TNP antibody preparations.
All of these preparations were able to lyse TNP-SRBC with Cl
and C-Mg EDTA at low ionic strength, whereas the activity was
diminished at the physiological ionic strength. The ability
of IgGl antibody to bind Cl in solution, as assayed by the in-
hibition of EACl1l formation, was also demonstrable only at low
ionic strength. It was also found that TNP-SRBC sensitized
with IgGl antibody could bind as much Cl as cells sensitized
with rabbit IgG antibody, but Cl fixed on the former cells was
transfered to EQ%C4 more easily than that fixed on the latter
cells. The results indicate that, although the affinity of
IgGl antibody for Cl is low and extremely labile to salts, the

mouse IgGl subclass is functionally homogenous.
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LEEl L 1E 701, Z 2 T5E, & ki1t &) o BROGERAEE )= F T3
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¥rv F— 12 VBELT G 0
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KRBk TES Rgks#h) 2HA L. BEAMERE 53 v 2R
LT3 (5)e MG, MBDrofth & 3IEAHA L ENKIALTH
X IZBMY L, WEEBMOLGLS . W3 afER i, CTFWEBRL 2V
Lo RSEHHCClr e B35 2 >hX —Va Y& & 24 o BAS 45 F X
LTz 3 v &8 REL TS, ClrE3TCTRIBEL. EESKROC
IZREL EEMB D roftb - L S HETREERES 3y, RICHLA It
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vhrx vz oE O ERRL 7% &bk, Chloramin T ER L E
Beuer SHO$RE ( 6 ) E<KMMEMRIET L 703 ZoFZEEAY Cr
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TRy —va ks 2 HFMNE S ///)/’
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i ¥
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Clx clre —> Clr
conformational proteolysis
change

STrikelr v BhG3 avhiix —Va vEL S, | AYTH ) ht's5350 7
aF7 —CEREAL TE )T EMREXKAL. AUECTHFEE &
AW TSy AEZIN B, o k> h2BERSE, YHEAL FR HZER
S s BEMMAI RV E K<KBHEHAT 3 v X758 3. LoL, &
270 F7 - €4 IPAEC . BABINTETO, Clr VA4 0
PHER EA/MML 2 £ 0 A BER > v CRERAGHRNMEE Y 52 b
), codf oG sBmsrLE £ TS,

References (1) podds,A.W.,Sim,R.B.,Porter,R.R. &Kerr,M.A. (1978)Biochem.J.,175,383
(2) Arlaud,G.J.,Villiers,C.L.,Chesne,S.&Colomb,M.G.(l980)Biochim.Biophys.Acta,
616,116 (3) Kenner,R.A.&Aboderin,A.A.(1971)Biochemistry,10,4433 (4) Takahashi,K.,
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The mechanism of autoactivation of Clr. Kasahara,Y.,Takahashi,k.,

Nagasawa,S. & Koyama,J. Fac.Pharm.Sci.,Hokkaido Univ.,Sapporo.

The addition of Clr to a fluorescent hydrophobic prove,
7- (p-methoxybenzylamino) -4-nitrobenzadiazole (MBD), was found
to induce a marked increase of a fluorescent intensity of MBD,
while CIr failed to induce any significant change in the fluorescent
spectrum of MBD. These results suggested that a hydrophobic
area able to bind with MBD in Clr becomes disrupted upon proteo=
lytic activation. Then, we investigated a conformational
change occuring during autoactivation of Clr by using MBD and
by radio-labeling method.

Upon incubating of Clr at 37°C, proteolytic activation of Clr
proceeded showing a sigmoidal curve with a lag-phase of 10 min.
On the contrary, a conformational change, as judged by MBD-binding
assay, rapidly occurred without any lag-phase and reached its
plateau during the first 10 min of activation. These results
suggests that a novel form of Clr, which is a single chain but
is devoid of a MBD-binding hydrophobic area, is produced as an
intermediate of autoactivation of Clr. The conformational change
to produce an intermediate was reversible and the MBD-binding
hydrophobic area was fully refolded upon chilling at 0°C.

Formation of a conformationally altered Clr, Ci}, was supported
by investigation with radio-labeling method. Approx. 60% of
the label was found in the H-chain, if Clr was labeled with 125I
and activated. When clr was labeled, the label in the H-chain
was found to decrease to 40%. On the contrary, the label in the
H-chain was found to increase to 75% when radio-labeling was
performed after Clr had been incubated for 10 min at 37 °C.

Based on these evidence, it was proposed that autoactivation
of Clr is a two-step reaction; the first rapid conformational
change to produce an intermediate dfr and the subsequent limited

~t -
proteolysis of Clr to generate a two-chain activated Clr.
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E PEEE—KSCL OEMKEL
HIEER, EHEE. BHAHS
KB K 2 & B E 5 %2 BT B e i 80 85 Y

MK RIG I 5 Classical pathway O EH L BB COVW T I £ { O HE
NREINTVWAIEDODRI2bLT. TARHAZARE V, LT, BEL
7ZClr 2 87C. 4 ¥y * a2 ~"=-vYa Y3+ LK VECHMENCERMLIN
BT EBBOLAT VWL, BLSTCOEHTTHoMAE TR, Nk 5 il
BRI ovEEAEALRODBHINTNDEOLHEKEN, Bed. ¢ombwEc
SnTHRHLTVELEN, BEDEY Y Ko v aTld, EDTARUFCI4 v v €
A -DOHMBETHUE LA POEOELBED LHER A ¥ Fa2aX—-Yaryr3+56C2
Ly, EHIKE3EhsClr R Cls siEMHtah s &, . BEL
ZClr ®BTC, 4 ¥ %a~X=-vayCIBEMRMAENCIY e 2-DHkET
MHEI B LI, Cl4yeve s -RmdPKCEd 5Cl0HECHENES
toMHRFELIREIEETCDB L2 HEL &,

SEE, EERBEMLABSRASACISLBEBERCLOITC. 4 ¥ FaX—¥s5
» 5 \nid aggregated IgG IC L A EM LKW T HCI 4 e vz —OHHBE
CoOnwTHRHEZML <,

Clg,Clr R{r Cls o ¥ L Gigli b O F ki F 5 & v b m & Deuglob-
wvlin @A ownwT, CaCLEZE T, 7 2 - X 6BrIAsrFruBrTr
W, Cl complex & LTHAHE, EDTAFHE T, CM- %+ 7 » 7 v Z X HAWn T
%ﬁﬁ%i%vl,fco Clg 2w Tk, X 5 ICBIORexT70 # A wn, Clr B ¥
Cls KD w Tt BioGel Al5EmME AV THE%2TA2 >%, Cl A ¥ ¥z -—§
EbEDO12% K )T Fvys)a - v BEEERCDODWT, DEAE — &+ o
o —-—x, ConA+7 a0 -, 7 775 927 XG=150KRFE~"Y) Y+t 75n
-2 HWwWTHER L, aggregated IgG X e b I8G % 63°C., 104 mM#A L
BLOLAEBEEBAwnr,

¥, BEBERRCLOBEMH{tOEFHELCODWTHEHE E2 ML &, Clg,Clr,Cls®
ErbESEE Ao 006000 2 HdRITHEKE > T1:8:8% T& Ly 87C A
Y F 2N - v g i€k BAEMEIE Ac-Gly-Lys—o—naphthylesterz &£ H & L T
AN LT D 1:2:20FE NV ETHEIBRAERELIRBOOLNL T £, Clr
BMP»dDHWnE Clr—Cls complex O A L v 3 Clg*kEF TR F NV T L hBRWIE
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AR LN, DOKFKI, 1:2:2D DMK T, aggregated IgG
"MBECERMORT, 870 4 ¥ FaX—-¥YaryiCXsbrHBRCLOEMEIL
KT 250 4> e 2 -—0PBE% SDSELRBILKI VANTARAAL, TOK
®£. aggregated IgG Hm MO R cRClr et LT 2= rBDCl 4 e
-0 FTFTTCCloEEtrEZE2CcHHINL, — % . aggregatedIgG
FMOEZTEHCIL A e 2 -—CIHZAHPRERBOLALZ D > %,
MEOXR Yy KU aTHE. Clr ® 87TC. 4 ¥ F 2 N — v g ¥ € X 5 HEH
B THEELEODCTI Ay e e 2 -—O#EFTTHHINLILEERE L L
BNy SEBOBHERCL complex DHF A 2 e rECRLECHHMIN B L
Bwbhtk, COHMEBLOWTHBHEHLLATEZEWR, —DOHEEM. L L
Tk 7Y —® Clr & complex B @ C1lr @ conformation @ % {t I & ® 3
rrinEibh b, %A, aggregated 1gG #FE T T, C14>evx
2 - ELH2HHDRLBO b %2 - B, Thidaggregated I1gGa Clq
RO+ L TClr » conformation # & % . Clr & ®» CHEH LI N
T WRECEBALZDEZDH. 5L ag8regated IgG 28 Clg K £ A& T 5

3
P2

T, Yok LTHClr £ Cl 4 ~¥¢e ¥z —Ldinteraction z:4d
LHDORKRTHET R ERIDZDODL, DANnE. HOBFICI BHHDED
n. BEBRHRTH S,
Activation of Cl, the First Component of Human
Complement
Activation mechanism of the classical pathway is unclear. Especially,
although the isolated Clr is activated spontaneously with an incubation at 37°C,
it is unknown why spontaneous activation of Cl complex in blood which is under
the condition at always 37°C don't occur.
In this symposium of the last year, we presented the significant role of
Cl inhibitor in the suppression mechanism of the spontaneous activation of Cl
complex in blood from the results as follows ; Ac-Gly-Lys-i-naphthylester hydro-
lytic activities of Clr and Cls in the supernatant after centrifugation of the
serum treated with EDTA and anti-Cl inhibitor-IgG increased with an preincubation
at 37°C, and also activation with an incubation at 37°C of the isolated Clr was
suppressed by Cl inhibitor.
In this symposium, we will present on the effect of Cl inhibitor to the
activation with an incubation at 37°C of the reconstituted Cl complex in the

presence or absence of aggregated IgG.
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Clg O RBEIWHEINDLE ERNTIWDHo —F Lukas 53 0r2 @ X7 5 F ONR
282—292 BEAEM TH D LysArgs b 2 F Y ¥ (His) P EE TH B & L T
Wdo Ba3 4B hs0T I/ BoCcLERALICHTEZERNZL L X
Fk: cloEVH : MHEZ2HBAL pis.s T BT # . b % RsSC=0.3 O <
vy 7 e = EDP TN PHIA TR LBRUBUEAEZABE L TCH WL, B H 3
AL 2, BFIEEDOCLEELE 2 50
CH50 O HI 4 : o0.5m1 OFF M B & 0.5m1 O H W E (Lys %) 2#H UL 10 &
Bl 4 > % o N — P L. BARZIZ TB604 4 v F o N—LFHB.AEAMZLL AN
= o
01(5.5) & aggregated IgG M X & : pH5.5 T &/ = ¢1(5.5) '3 aggregated IgG
rMmz B EEHRILEh . cls Bilik B0 Th % ATEe O KB THIE T %0
Aggregated Ig@ (T X 2 #i A1 2 o # # : 0.05m1 O M. 0.1ml @ M ¥ H
v 0.05ml1 O aggregated Igd Z B U « 30 4 37%C TA4 > * o XN—Fr L Ch
FHBARLCEMORICMZ ~ CHS0 2 #ll &FF L & o
T Y Clq EOHMABCBEMETIZILEREDANTWSE T YV BERYEOHRED
7/ Gl & L i
BR: B A REIC BT B 0L %A

c1(5.5) #FE x ® RSC OB WICHBM L TA »F o N— b+ 3 B & RSCL0.2 T
BRI EELLTN 22 RSC20.3 TR B EALEHERIELTNA T e 7T 3 2
B o d T3 60mM O Lys A RSC=0.2 C BT % c1 OFE ML 213 © 52 42 I1H
Lo RSC=0.1TidcLoEMbaz#+257 I/ BREBI%2H»-> ko
(2) cE50 O I Hl

Mx7 3 7 BEPEHEMDARICMEZ TCcHs0 2l E T 5 & Lys.Arg (3 £ 50mM
CH O LMHT BN MBOT I S BRI T NG 20 5 FOME L » RS
o o
(8) Aggregated Igq IC X A C1 ¥E % 1k 8

01(6.5) % RSC=0.3 OB WICHK M T 5 &L C1l HBHICIEHEILTHAL Lo
C D aggregated Igt Ml x 5 & CL BiEHbxhTRZNHOT. T hiCw
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Lys | 5 HH L Arg T hIiC&RWES
Fhw—-T I/ B%E2L L3 L EACA LD
t—AMCHA (t+—X) @ 5 » #7 {# #E H 2% & < .
i3 14mM T 50 F B T B0 4 x 3 v (Gluw)
STy vy (ely) BB EAEERBE D o o

=X

(4) Aggregated IgG IC X 5 f 1k W 2 o #I #|

Aggregated IgG 2 [EH MEIC M x 5 & C1
BEELEILHAPEESTN L OTE 2 BERE
DEADEMMN B ISRV IWH W L FEHE
ftxBHiEdInIBEMP B D0 M2ICART X
5 IC 2mg D aggregated IgG % 1ml O [ ¥& IC N
2 5 E®MEEMEI 100 4 KRbN Do i3 50
nM O WEETHAEMEE L 0% HH T B0
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c1 W% M AL o #& &

M C aggregated IgG % 1 2 T ~ KR JT O %
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BECEMLZEL. CLOBERILPB IS LEEZXZDOND. CLEM A 4 > 5
BT 2RICILys P HEET D EcLBEBRLThICSNLRD AT IV B
P HB, T A L Lys)Arg)BACADt—X DOETH D t—X B3 &ALLHMEEH
Mo HIB aif—di7 3 VEBRBE—T I/ BIVLKBEEOEIH CH
BRHBEEILTH Do FICARN I < Burton 5 % Lukas 5 & Lys O
BEEME2RNTE D & 5HIC Arg, His, Glu, Gly, Sery Thr % Clq & O & & (I
BET2:Ebh b HaxidLys @ c1L EHAME 2RI Lys 28 Crz & Clq
EDOBABWMICHES L Clg DA 4 > BREIC X B£1{E clqg & ore &0
BAEMET S EE R Lo RIEHHE 01 (5.5 % RSC=0.3 O W IC WM L -

aggregated Igd # Mx 2B O c1 OE ML % Lys GG 50 F2mE
aggregated Igd 2 M2 %5 ¢ AR RBIMEEINDI M. Lys M x 2 & HEBEIT
Hlahbdo SHLICMOBEBECRT LH5ICCLAEAMEZ Lys 3HH T 2F 0 &
o LT DOWERBRIRENWEEZ S MOT7T I 7 BELLN5B & Arg ¥ Lys
COWTHEHERETHBC S DWW T His\Glu T Gly.Ser. Thr % 3 {1 H & H
BEEAER VW BHREWI LICE 1 A >MEIC BT 5 o1 k%4 I0H

Lys)BACAD +—X O JET t+—X @B E L A EEHAP T WM. 0r2 & 01q & O Kb
FHZE 12 Lys>t—XDEBACA T+—X W @320 0oflHEHISDZo 20O &IF

Cla DL HHBEBCH T 20—7 ¥/ BOMEMEL clg & Cr2 L ORKIS % W7
5 - TI/BOEHAMELZELERET b0

i R

Mo1 o1 4 > iEICET B2EMILS aggregated Ige I X 2 WG Bk oW
TNy Lys PHH L. Arg T hICDWN o HisvGlu @ N H 2R L

Gly Ser Thr FF L A EWH L2 » > o

R BACA® t—X R CLODOEA X BRELC BT BERAIAHL 22 - o,
aggregated Igd & Cl1 L ORI E o b IH L o

GREBIXUT TS Lys ODFE T T 012015 OPWHI R E h ko

Summary

The activation of C1 at low. ionic strength or by aggregated 1gG (agglgG) was inhibited in
the presence of lysine or arginine. The interaction of C1 with agglgG was inhibited by EACA
or tranexamic ‘acid. Histidine had some effects but other aminoacids had little
effects on the inhibition of C1 activation by agglgG.
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EREASBEBREEA. FUT-175 L Z0him &% £ A

ARBHA ., XZHMe. B MLE., BHFHL
KIRA% - EAEF R - HeEH @M

FUT-175(6—-amidino—2-naphthyl—4 —guanidinobenzoate -dimethanesu—
1fonate ) i@, HFLVWARNEBO LI BBEEEEANTCL I, BHEE -—HI>TDH 5D
Clr, Cl = 2757 7 - ¥R O CHEHEST L ENFHTD 5, M F A O &
BEHIBMBERCH T, BEEKHS 0 MR E®RER., Clr,Clz 275 -+,
by, mMEHYVZ2VvAYy, TITRI vy, RFLM) Ty rem LT, X
nER., 21X10 M, 51X10 M., 38X10 "M, 81X10 M, 41x10 'M R
19IX10*MTH -k, ELHAEBAOLRICCE T A5 0 %HEHERE L. .Classi-
cal pathway @ 8 & . 6.9x10 °M, Alternative pathway ® 3 & .5.1X10 'M
T - %, Classical pathway I 1 2 £, Clr R Cl x5 7 — ¥
wxt 3+ AEELEE 2 bh ks, Alternative pathway (€ x4 ¥ 5 B F .
Factor D & (f Factor Bk st + 2l E & E 2 bh i, +%Zbb, Factor Bb
O & & E (Leu-Ala—Arg—o-Naphthylester ) x4 5 K #E\ER C X L T A,
12%10 M TB50%0ME %R L. FactorD € L CHE. CVF3# % FIC 1)
% FactorB O S % SDS BA KB THE LAME 14X10 MT50% 9 M %
ET L EHFII B,

M EORBEL N, AL VBEBEINALFIT-17T5 &, R E VR Z KR
WMEERBRREIN LD T, Coombstdell bkt s, TEHALNEOENRKK
P AsTUVAXF -RIG, 2. RE, HEOBEENELLNTNVWS, T ¥ F
bx v ryvaw sz, B, AAE=ETvELTO I I V= REFRCHL
T, AREANEANCT, TNLORBGIRKEFT 2. @EOELEEZHRIT L <,

TUArF-REeELTRIBEEN oy PEAVAKPCARIE, THE 7 +
rR=ryRIBE, IBES vy bV ERAnk7r3 2RI, VECE <Y 2% HAn
EAAE 7 )V EMBERBROEERET v, T Y FFF Y Yay 2
1. Coli 0127 B8 @ Lipopolysaccharide # N KH E L TtEHEE, XL L
WAEAEBRETFT AN IS =VREBERE. Ty VORBRCAS F=rEEALT
LR LbIRBREF e E A, BEAL, BOR50H 4. KIE&E
EIREaTc, BERERESOHEG. RICERBIIFMCETAEZNLEE Z17-%,

BRI, PCARBIK LTHE, Fnil#lE@Emz., 7+ » X< yRIBEX L
T, 1256m,/kg 1. p. TEHEEALROL LN E2E, BAZHEHEAERL o
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Y R RIBEX LT 3. Hydrocortisone L ERBE OB~ # % R 2B 0
LA, 25m /%K 1.p. R, 250m/Kgp.o. W nwTHEHRERRIN AL, E
ftez V) rEMEEREBLACEFNTd. HHABREBZDO Oh K, T ¥ F b * ¥
YV s v ZKKLTE. 25M/ Kl D R 250m Kgp.o. T, RE BB R &
B, TOFHRE. Hydrocortisone Lt AEE TH » X, =¥ F b F* v
& L T. S.minnesota.®» 5 W (L. S.marcescens @ % 4 @ Lipopolysacchar-—
ide # v #$ 4. Hydrocortisone @ %R X b, B EH R EYRBEZD
bhiw, #7575 =VREECHLTI., XEFALEEDREzIZDO %,

MEtom&ELv, o7 vr¥F -RIECEFEAT, THEFNH#IKCDNT
B, o EOERMERERIN 2, Iﬂ&(}flvﬂvcjofﬁéziliﬁ%ﬂ@ﬂ
PR, AEEFARAUERECH LTI AHADREZBO TV, I BHEY
NVEOTVvAr ¥ -RIERAFOXAERIC LG L TORNHDROKER LI F &
bhrean, Lr»L. BE. I BRRUCVBEBLEPnTI, BRERFLTOER7 7
s Ay bCIBBEERELLATE I, BRDPLZBARLTH 5, X, T F
b vy va v 2RENTH, TOXRFEHEBH, #) 2704y —%=v3i,
MER, BEARS OB LCKID - EALEELLNL T AN, AEHFEAD
B EDHRE, FFCRNDAZIOTH Y, EAFARZRRCET 2/ E0BE5D
EEMEARTBRIN L,

FUT-176 R Al T A2 DT var ¥ -, RUAERIEZEIH LA, C
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Clesterase | ATEE 51x10°°
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A new synthetic protease inhibitor and it's anti-complement activity
Yuji Hitomi, Toshiyuki Honda, Nobuhiko Ikari and Setsuro Fujii
Division of Regulation of Macromolecular Function, Institute for

Protein Research, Osaka University

FUT-175 (6-amidino-2-naphthyl 4-guanidinobenzoate-dimethanesulfonate), a
new synthetic protease inhibitor, inhibits the activities of various proteases.
The concentrations of FUT-175 required for 50% inhibition of the enzyme activi-
ties of trypsin, plasma kallikrein, plasmin, thrombin, Clr and Cl esterase were
1.9 x 10°8M, 3.1 x 10°7M, 4.1 x 10-7M, 3.3 x 10-7M, 2.1 x 10-7M and 5.1 x 10~8M,
respectively. FUT-175 strongly inhibited complement-mediated hemolysis via the
classical and alternative pathway. The concentrations of FUT-175 required for
50% inhibition of complement-mediated hemolysis by the classical and alternative
pathway were 6.9 x 10-8M and 5.1 x 10~ 7M, respectively. Accordingly, FUT-175
also inhibited Factor D and Factor B in the alternative pathway of complement
activation, and the concentrations of FUT-175 required for 50% inhibition of the
enzyme activities of purified Factor D, Factor B and CVFBb were 1.4 x 10-4M,

1.2 x 1074M and 1.5 x 10‘4m; respectively. In these, inhibitory effects of FUT-

175 on complement system were strongest of all known synthetic inhibitors. The
effects of FUT-175 on various immunological reactions in vivo were studied. The
minimal effective dose of FUT-175 in sysﬁemic Forssman shock in guinea pig were
12.5 mg/kg i.p. and 25 mg/kg p.o. In passive Arthus reactions in rats, the
effective concentration were 25 mg/kg i.p. and 250 mg/kg p.o. FUT-175 also
improved other immunological reactions, such as passive cutaneous anaphylaxis
and delayed hypersensitivity. Furthermore, at a dose of 25 mg/kg i.p. it strong-

ly protected mice from death by endotoxin shock and strongly suppressed carragee-

nin edema in rats.
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C4b-independent C3 convertase activity of activated C2
Noriaki Yamashita, Shigeharu Nagasawa, and Jiro Koyama

Faculty of Pharmaceutical Sciences, Hokkaido University

It was generally accepted that C3 convertase activity was generated
only when activated C2 and C4b formed a molecular complex, ca,2.

We found that under low ionic strength and at 37°C, activated C2
alone was able to function as C3 convertase.

The C3 convertase activity of activated C2 was characteristically
different from that of the classical C3 convertase, C4,2, in the
points that the activity of activated C2 was inhibited by increasing
ionic strength and by addition of EDTA.

These results suggest that the catalytic site for cleavage of C3
would be generated in activated C2 molecule and become stablized by
forming a complex with C4b.

Also, a new method for determination of C3 convertase activity
was developed by using a fluorescent thiol reagent, N-(7-dimethyl=

amino-4-methylcoumarinyl)maleimide, DACM.
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Further Study On C3 Deficiency
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The Center For Adult Diseases, Osaka.
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[Summary] Rainbow trout C3 I. Purification and biochemical characterization

An antiserum against rainbow trout C3 was raised by immunization of a rabbit
with zymosan incubated with rainbow trout serum. By an absorption of weak con-
taminating antibodies this antiserum was made monospecific and by the following
evidences it was identified as anti-C3. 1) An IgG fraction from this antiserum
inhibited the hemolytic activity in rainbow trout serum. 2) It also inhibited
the phagocytosis of sheep erythrocytes sensitized with rainbow trout IgM and com-
plement by rainbow trout macrophages. 3) This antiserum precipitated a single
protein from rainbow trout serum, which showed the same subunit structure as that
of human C3. 4) The N-terminal amino acid sequence of the protein purified
from rainbow trout plasma using this antiserum showed the homology with that of
human C3. Upon immunoelectrophoresis, this antiserum detected two types of C3 in
rainbow trout serum. The fast moving major one and the slow moving minor one
were designated as C3-1 and C3-2, respectively. C3-1 and C3-2 were separated
with DEAE-Sepharose column chromatography and were purified with succeeding G-200
gel filtration and chromatofocusing. Seventy milligrams C3-1 and 20 mg C3-2 were
obtained from 300 ml1 normal rainbow trout plasma. The molecular weights of o and
B subunits were 128 K and 74 K for C3-1, and 128 K and 72 K for C3-2, respective-
ly. For amino acid sequence analysis, about 50 mg C3-1 was reduced and alkylated.
Then, o and B chains were separated with the Sepharose CL-4B column in the pres-
ence of 0.2 % SDS. The N-terminal sequences of both chains were determined by
automated Edman degradation. These amino acid sequences were compared with the
corresponding ones of mammalian C3, C4 and C5, and 25-30 % homologies were ob-
sereved in each case.
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[Summary] Rainbow trout C3 II. Characterization of two isotypes; C3-1 and C3-2

An immunological relationship between C3-1 and C3-2 was analysed using rab-
bit antisera raised against purified C3-1 (anti €3-1) and purified C3-2 (anti
C3-2). In Ouchterlony analysis, the precipitin 1ine made between anti C3-1 and
purified C3-1 formed a spur over the precipitin line between anti C3-1 and puri-
fied C3-2. O0On the contrary, the precipitin lTine between anti C3-2 and C3-2
formed a spur over the precipitin Tine between anti C3-2 and C3-1. A C3-1 speci-
fic antiserum was obtained by the perfect absorption of anti C3-1 with C3-2, and
a C3-2 specific antiserum was obtained from anti C3-2 with C3-1 absorption. For
the peptide mapping analysis, o and B chains of C3-1 and C3-2 were separated with
slab SDS-PAGE under reducing condition, stained and cut out from the gel. The
proteins in the gel were radiolabelled with 251 and digested perfectly with
trypsin. Trypsin digests were applied onto a Silica gel plate, and electro-
phoretic (1st dimension) and thin layer chromatographic (2nd dimension) separa-
tions were performed. After autoradiography, mapping patterns were compared bet-
ween C3-1 and C3-2. In both o and B chains, about 80 % of common and about 20 %
of unique spots were detected., These results showed that C3-1 and C3-2 were sep-
arate components having high degree of homology. Genetic analysis showed that
€3-1 and C3-2 were not allotypes coded for at a single locus, but isotypes coded
for at separate loci.
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MUlo ZTOHRHIWWEY, BV FcHEZTETRZLWFAMSLESORBETH
5T EHTRBETHO Do

A #f&h 7 immune precipitates iC# A L 4~ 0313, C3b INA &
BIHDVEMHZ2 %21 CJ TICiC3b & h, T O a-65 2, 1gG &iF 155
D, Flab)y TR L11L.5FOEAEKRZNE > Tndo COH6OHEAEKET 1 F
BFYANT I VBRERETHDHNDT, €3 L 1gG DRI D, Law & Levine
Ko THLAKEINZRMEFELY A TY > LORMBEMAE, = 257 VK
AELEXLHN B

C3aVBTRTNVEETHIXREDLDELT, BELEX DO TW BN,
¥ ¥ ki, hingefic 2 DO@E LR/ S, 1 DT Fafic, 1 23 Fc
WICHBT 20 SEHORADERD»S, FARBLOEYEICC3 BT 2T L
ALTWNBdZEBEEZLHND Y, HFHEIAHATH 320
(&2Ex|)
(1) Gadd, K. J. & Reid, K. B. M. (1981) Biochem. J. 195, 471
(2) pfaffenbach, G., Lamm, M. E. & Gigli,I. J. Exp. Med. 155, 231
(3) Law, S. K., Fearon, D. T. & Levine, R. P. (1979) J. Immunol.

123, 1388
*RAXX Summary FE*E*
F(ab')2 immune precipitates were solubilized by the 6 isolated alternaive

pathway proteins as effectively as IgG immune precipitates. Substitution of
the isolated proteins for human serum did not change the rate of solubilization,
indicating that the activation of the alternative pathway by F(ab')2 and IgG
immune pricipitates and the subsequent solubilization dose not involve the Fc
portion of IgG molecule. Analysis of the solubilization products by SDS-PAGE
revealed that iC3b was covalently bound to IgG or F(ab' )2. Further analysis
by two-dimentional electrophresis shwed that a-65 chain of C3 is linked to

H chain or Fc portion of IgG by ester bond.
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A cleavage product of mouse C3 adsorbable to (1-3)-8-p-glucan

TAK, (1+3)-8-p-glucan produced by alcaligenes faecalis var. myxogenes,POSSESES
an antitumor activity and is an activator of the alternative complement pathway.
Fractionation and purification of mouse serum with the use of affinity chromato-
graphy on a TAK column and ion exchange chromatographies gave a protein which
was precipitated by anti-mouse C3 serum.The molecular weight of this protein
(designated as C3X) was approximately 14,000 daltons, and consisted of g chain
of C3 (70,000 daltons) and the other two chains (40,000 and 30,000 daltons).

The trypsinolysis of C3.gave a band similar to C3X on SDS-PAGE. A spur was form-
ed between the precipitin lines of C3 and C3X developed against anti-C3 serum,
while the precipitins against anti-C3X fused. The electrophoretic mobility of
C3X was faster than that of C3 on agarose gel. These results suggest that C3X is
a cleavage product of C3 and structurally similar to C3c. C3X was not adsorbed
to TAK in EDTA-plasma,but was adsorbed in serum even in the presence of EDTA.
Thereforejt seems that C3X is preformed in serum through nonspecific activation
of complement and that the preformed C3X has a capacity to bind to TAK even in
the absence of bivalent cations.
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STRUCTURE AND ACTIVITY OF THE EIGHTH COMPONENT OF GUINEA PIG COMPLEMENT:
RECONSTITUTION OF C8 MOLECULE FROM ITS SEPARATED a-y SUBUNIT AND @ CHAIN

TAROH KINOSHITA, KYONGSU HONG, and KOZO INOUE
Department of Bacteriology, Osaka University Medical School

The o-y subunit and B chain were separated and purified from guinea pig C8
according to a method similar to that of Steckel et al. (1980) .

Neither a-vy nor # showed C8 hemolytic activity, but a short incubation of
both subunits restored the C8 activity. The ratio of the reconstituted activity
was calculated as 3.5%. When EAC1-7 cells were incubated with either subunit,
centrifuged, washed and then incubated with another subunit, a little C8 activi-
ty appeared on the cells regardless of the order of subunit added. However,
neither radiolabeled subunit combined alone significantly with EAC1-7 cells,
while 7% of 12%I-g-y and 9% of '?°I-g combined with the intermediate cells when
added in the mixture with the cold counterpart subunit.

These results suggest that the combining site on guinea pig C8 molecule to

C5b-7 does not reside independently at either subunit but is formed as the result
of combination of both subunits. :
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Glutathione-Catalyzed
Disulfide-Linking of C9
in the Membrane Attack

Complex of Complement

Ken-ichi Yamamoto , Takanori Kawashima,

and Shunsuke Migita

Department of Molecular Immunology
Cancer Research Institute
Kanazawa University

Kanazawa, Japan
SUMMARY

The membrane attack complex of complement ( the dimeric C5b-9
complex ) is a multimolecular assemblage of five proteins ( C5b, C6,
C7, C8, C9 ) which are held together by noncovalent forces. We found
that C9 molecules in the complex can be covalently cross-linked (
disulfide-linked ) by glutathione. In this experiment, the
tetramolecular C5b-8 complex bouﬁd to phospholipid vesicles was first
prépared from purified C5b-6, C7 and C8. The vesicle-bound CS5b-8
complex was then incubated ( 37°C;20 min ) with an excess of 131I-C9
in the presence of 1 mM glutathione: an average of 5.3 molecules of C9
per C5b-8 were bound and the C5b-9 complex formed was predominantly a
dimeric CS5b-9 complex. About one-third of C9 in this CS5b-9 complex
was found to be in a disulfide-linked dimeric form. The CSb-9 complex
having only an average of 0.9 molecules of C9 per C5b-8 was also
prepared in the presence of glutathione : this C5b-9 preparation
contained both monomeric and dimeric C5b-9 complexes, and about
one-fifth of the C9 subunits was in a cross-linked dimeric form. By
contrast, C9 in the absence of the CS5b-8 complex was not significantly
cross-linked by glutathione. These results indicate that C9 has an
unique property to associate with each other upon reaction with the

CS5b-8 complex.
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CLEARANCE KINETICS OF SOLUBILIZED IMMUNE COMPLEXES IN MICE

Nobuyoshi Takahashi, Teizo Fujita, and Noboru Tamura.

Institute of Basic Medical Sciences, The University of Tsukuba.

The role of complement in solubilizing preformed immune precipitates has
been clearly defined in vitro (1,2,3). However, im vivo relevance of this
complement function is as yet unclear. For this reason, we studied the in vivo
élearance and processing of immune complexes which had been solubilized by

complement in vitro.

Materials and Methods
Ag and Ab: Chicken ovalbumin (OA) was used as an antigen. Rabbit IgG Ab to OA
was purified with immunoabsorbent techniques, followed by gel filtration on
Sephadex G-200. The effluent containing only IgG monomer was pooled for use.
The IgG was iodinated using Enzymobeads.

Immune complexes: Immune precipitates for solubilization was prepared by mixing

OA with 125I—labeled IgG antibody to OA at equivalence. Soluble immune
complexes were prepared at 6-fold antigen excess.

Solubilization of immune precipitates: The immune precipitates containing 4 ug
of complexed Ab were added to 500 pl of a 1:2 dilution of fresh C57BL/6 serum.

After incubation at 37 °C for 60 min, the reaction mixture was centrifuged at
5000 g for 15 min. 90% of the radioactivity was found in the supernatant, which
was used as solubilized immune complexes.

Clearance study: Solubilized immune complexes, Ag excess solbule immune

complexes, or antibody alone containing 1.5 pug (5 x lO5 cpm) of IgG in a volume
of 200 pl was injected into the tail vein of 8- to 12- week-old C57BL/6 male
mice. From the contralateral tail vein 10-pl-blood samples were obtained with a
calibrated micropipete at 1,3,7,15, and 30 min and 1,2,4,8, and 24 hr following
injection, and the radioactivity in the sample precipitatable by 10% TCA was
counted. The radioactivity in each sample for a given mouse was calculated
relative to zero time value of radioactivity, which was determined by extrapola-
tion of the log counts per 3 min at 1,3, and 7 min. The mean of the values for
each sampling time was calculated from three or more mice receiving the same
sample. The size distribution of complexes in the injected material was

determined by gel filtration on 1.6 x 60 cm column of Sepharose 6B.

Results

Fig. 1 shows the clearance of soluble immune comopexes at 6-fold Ag excess,
solubilized complexes, and Ab alone from the circulation of mice. The
disapearance curve of the solble immune complexes is composed of three phases.
The complexes were removed rapidly in the first phase, at an intermediate rate
in the second, and slowly in the third. In solubilized complexes-injected mice,
however, the curve was composed of only rapid and slow phases, and had no
intermediate phases. In both cases the first phase had the same half-life.
With this half-life 55% of the radioactivity was eliminated from the circulation
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in soluble immune complexes, and 45% in solubilized complexes. Half-lives of
the slow phase were similar in both complexes.

When solbilized complexes and solble immune complexes were applied to a
Sepharose 6B column separately, three major peaks apeared in the same position.
They are corresponding to mol. wt. of > 1,000,000, 400,000, and 150,000,
respectively. In solubilized complexes, 48% of radioactivity was eluted in the
first peak, 31% in the second peak, and 21% in the third peak (Fig. 2). 1In
soluble immune complexes, 15% of radioactivity was eluted in the first peak, 62%

in second peak, and 23% in third peak (Fig. 3).

Discussions

Previous studies (4) have shown that the disappearance curve of soluble
immune complexes from the circulation was composed of three exponential
components. The first, second, and third components are concluded to reflect an
extravasation of complexes due to increased vascular permiability, a removal of
phagocytable complexes by Kuppfer cells, and a catabolism of remaining complexes
in the cifculation, respectively. As shown in Fig. 1, indeed, our disappearance
curve of soluble immune complexes was composed of three components. Of note in
present study is that the second component was absent in solubilized complexes-
injected group, suggesting diminished phagocytosis of solubilized complexes by
Kuppfer cells. This may be further supported by previous in wvitro studies (2)
that demonstrate abolished affinity of solubilized éomplexes for Fc and C3
receptors.

In addition, we found an initial rapid disapperance of the radioactivity
after injection of labeled solubilized complexes into mice, that is, 45% of the
radiocactivity were cleared within 15 min from the circulation. We considered at
least two possible mechanisms responsible for this rapid removal of solubilized
complexes. First, vascular permiability may have increased with the administra-
tion of solubilized complexes. Second, substantial portion of solubilized
complexes with mol. wt. of > 1,000,000 may have sufficient structure to be
entrapped or deposited nonspecifically within some organs. The latter may be
compatible with our results that the percentage cleared within first phase is
very close to the proportion of complexes with mol. wt. of > 1,000,000 in
solubilized complexes as shown in Fig. 2. Additional studies on this aspect are

currently under investigation.
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Biosynthesis and secretion of factor B by mouse-established cell line cells.
MORIYAMA, TAKESHI KAWAMOTO, YASUKO and MIYAMA, AKIO

Department of Microbiology, Fujita-Gakuen University School of Medicine, Toyoake, Aichi.

M1 cells including M1~, Mkl and Mml were labelled with 14C—protein hydrolysate.
Totallfactor B protein synthesized in short term culture increased concomitantly
with multiplication of 3 types of the Ml cells. However, the secretion of hemoly-
tically active factor B was detected after the first 3 days in the culture of Mml
cells which were possessing some characteristics as mature scavenger macrophage.
Factor B protein synthesized by M1~ and Mkl cells was detected intracellularly but
not extracellularly so far as cell viability was kept more than 80% throughout
cultivation. Analyzing the immunoprecipitates obtained from cell lysate of M1™, Mkl
and Mml by SDS-PAGE, 2 peaks were observed at the positions of 100,000 and 25,000
to 35,000 daltons. Slow-moving peak was the same as seen on extracellular sample
obtained from the culture of peritoneal macrophages, and its molecular weight was
identical with that of serum factor B. Fast-moving peak was unique for intracellular
samples of M1 cells and also L cells. We isolated fast-moving proteins from L cell
lysate using preparative SDS-PAGE. It became clear that the fast-moving protein of
immunoprecipitate could be separated to 4 distinctive peaks, at the positions of
25,000, 28,000, 33,000 and 35,000, respectively. Possible explanation for these
proteins would be that 1)they are degradation-products of factor B and 2)they are
antigenically unrelated to but proteins coprecipitated with factor B. Details are

under investigation.
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%Kﬁ 'f ?27 @ - Factor B was found to be synthesized and secreted by mouse spleen macro—
phages. Immunization with various antigens resulted in enhanced synthesis and secretion of factor B
by these cells. Besides these mature cells, immature spleen cells like monoblast or promonocyte
could synthesize factor B. Morphological observation revealed that spleen macrophages consisted of
at least 2 distinctive cell types, each carrying an ability to produce factor B. One of them was a
cell-type which could spread well on plastic surface with a few pseudopods, and the other was a
population containing large round cells with ruffling surface and perinuclear granules. Fractiona-~
tion of spleen cells indicated also that there were at least 2 subpopulations separable by Percoll
density gradient centrifugation. One consisted mainly of monocyte-like cells with a slow prolife-
ration-rate, and they finally differentiated to mature macrophage during cultivation. Cells in the
other subpopulation proliferated rapidly in early stage of culture and formed colonies consisting
of large round cells with ruffling surface and perinuclear granules. In many cases, hemolytic act-
ivity of factor B secreted by these heterogeneous spleen macrophages did not coincide with the
amount of factor B protein in culture supernatant. This fact, together with our observation that
immature monocytic cell line cells but not peritoneal macrophages secrete hemolytically active
factor B, suggests that the secretion of hemolytically active factor B by splenic macrophages is
closely related to their differentiation process.

106



Cobra venom factor % # & L /4 Concanavalin A IC X 2 M E R HE ~ O # # &
ML BB © |/ A

BN A Y2 -—HMARM VAL 2E medEr,. W22AFER. ME F 3

£ v = BME% L& MR (TE: tanned erythrocytes ) IC cobra venom factor
(CoVF) % B % & # 7 TE-CoVFid . Mt & KI5 # % &. alternative comple-
ment pathway (ACP) Z XK R ( EMA LF ORI ER T T LT o 7,
UL, g2ry=vBnmEz, MREREXEBCE-+OBHEIRUEEL S X1 L.
MEE FCHREERLEOL T BALILISEVWIENICEIEI Z W, I,
MM E ETACP OE ML & trigger S ¥, T hCxf 3 5 M KEMA O H & KIS
FHRETHLIERLCEW T, MK % native CHHVWKREBICR 5> TH { B E
Kbbh. ArovBRABERBENWLEL LA L, £ T, MHICIL
FHMEE S FTIWCCVF 2BFBEIRLFEL LTV FyxOoMRERESR.
FAVWALTLEER LK, V2 F &L CTHE. mannose & UF glucose (T Xt L
TH BB % & # % ¥ D Concanavalin A (ConA) % i \» %z, mannose % glucose
B EEEORBIKCHELET AO T, CnA 24 L TCVF % DX 5%
My EEICREIRLENTEDLLEEL 2,

EBEE &L L T, Sephadex © # ${ IC Con A % B 7& T ¥ 7« Sephadex—ConA
v?ﬂ’ﬁb\ Zhicrsrz2r7rsFe FERIEZEHE, ConA KT vTF e &
B AT H, COB. ConA O fE# 4 ¥ £ X Sephadex E A L T 5 A
s rnTrTe Vb BREINDIEZ L K, TDO L HILTHERLL
Sephadex—ConA (CHO)W CoVF # E 3 ¥ 5 &, ConA EO 7 A7 v FMHL
CoVF @ 7 3 / # L © M T Shiff-base 73 T & . Sephadex—ConA-CoVF 28 ¥ i
Ahb, thie, 7)Yy yBEHRLCTCHEKELES ZT AT e NEE TR
2 L Th 5 a—methyl mannose & THL ¥ § % & . Sephadex—ConA—CoVF I b
ConA—CoVF # W Bt T2 5 LM LA,

(EBRFERFHER)

1) £ & © Sephadex K Xt 3 5 ConA DO ## &M% # %35 L &, Sephadex 1 m
1 m/m ®© ConA % % & M % . Sephadex ~ OB ERX & E L 72,
Sephadex G200, G100 % X . T h £ h 92%, 8792 O ! % K & R © 7 7.
G251 13%, G15 Tix 23% & B #& EHNED > %« (FT1 ), Sephadex G25

107



%2 G15 Tlx. Sephadex i FH IC ConA WA DV ADEWNnA. BREEZEENK
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(#£1 ) ConA ©% % Sephadex [CXf 3 % &k 7 K & & Bt X e, X,
Sephadex G15 | G25 | G50 | G75 | G100 | G150 | G200 Joi B VS A
®  E & 23@®|125 |554 |726 |871 |840 |919 &L To01M
a-mGICLAEME N.T. | NT. |142@#|131 [102 | 93 |N.T. @-methyl glu-
a—MICL 2B 0.4%) | 07 415 |718 |691 [819 |824 cose( e J
E01M a-

methyl mannose (¢e—mM) ¢ Z AW THEF Lt H, a—mM TEZ X B <
BMANLN, emGHETOHEBZA 2ok, M EORKRE BT L
Sephadex G200 # L T ORBRICAHWAL C & &L, HEAHEL TEOIM a—
mM E BWwBCEE Lk,

2) ConA % "1 THEBL. CoVF % I TERLTEBRLCBWV., *OoKH
BEVE M IC X VBB % 47 \» . ConA—CoVF Complex ® B UL X % # &f L %,
Sephadex G200 € ™' 1-ConA Z B E I ., ThHhIC01% 7/ v 2T AT
E VA S A EMAC, BERCTIBMRAEI A, RRIEDO 71 20 T
LMFE FREBBEL. TI-CoVF (1m/m) ik mi, EH. 2 04 MK
X e, RBRAED B[—CoVF %# ConA EEH CHMB EL. ALK
0IMZ ) v > B W IC TP M L%, & @ Sephadex G200— (1) ConA— (1)
CoVFIC 0AM a—mM % M % . £, 1BEMRE®H. BHHEEB AL, TOFH
B bEIWR I N & ConA &£ CoVF E(R2) KxRFT &b TS 5B, ConA

O IR K ICH X, CoVF

(%2 ) ConA—CoVF H 2 ~ © [H X X O B W FE X B TIE < .
Exp.l | Exp. 1 | Exp.l | Exp.V 02% B E T» b, ConA
B _ConAEIRE®) | 260 | 135 | 234 | 215 OB O K ET 100

B covRERE® | 01 | 019 | 036 | 023 Al B D& DR DAL

ConA 7CoVFH | 260 71 65 93

3) CoVF OEREHNEC ., EREBFOXAARLETE DA, THER
LT, EEDFiE CBi ConA-CoVF IC. MW EM & LA M MBE~ 0O
ACPEHILEREENBEFEL TCWL0EhEHRaE Le. £ ¥ vk 0K
(1x10°/me) 100pe T % L. ConA—CoVF (ConA #E & LT 1m m) % 50pL
Mm% . 37°CIC T 204 M KIG#. 7 M1 3 % Mg~ EGTA-GVB T ¥t #. 100
KRB I, CHhICE P ELEALE, b MW % Mg. EGTA-GVB T
LCACHRRLAS O 2 SEMA. 37°C. 1 HHMRIEI ¥ A%, BME%
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i

FAECY 2 b, CoVF @ [
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E FPORIGEH. CoVF O RGBEHRR T L2RE,. BE. pH S0 EMW £
BOBRBBEINTWDEOT, ThbDRDODWTHHE LW EEL Tn
Ao X . Sephadex B F A T. ConA—CoVFﬂ%ﬁ‘iévﬂék\ SF N K ELER
ZANTFIOLBMCERZS ZL2TRBEIZELONS, P1-CoVF i

Sephadex G200 IC B & L A %2 2 THEHINAEZWDI OA in put © 10% & %
bh, coc it bdy L OTEENRNTBINL, ThE B KCIHE.

ConA % CoVF 3 B F e C X A 1 & \» SephadexG25 %# AW A b . XK. ConA
B I BH%A I Sephadex B 2 ConA B ENEBEL T A EnE2 bh

st TH B, HF. 5B ConA—CoVF HEH K FF 3 %5 ConA K = L
TEWVwZEZWR, B AL TRHF LAV EEL: TV 5,
(XBERYFREEBDERUBRABRHARTTAMERAEDREOMY &

2 )

Induction of complement activating capacity on cell membrane by Concanavalin A

conjugated with cobra venom factor

Hiroko Tanaka, Tadakatsu Ikenoya and Hidechika Okada
'Virology Division, National Cancer Center Research Institute, Tokyo 104

We have reported that tannic acid treated erythrocytes (TE) followed by
conjugation of cobra venom factor (CoVF), (TE-CoVF) react effectively with
_the alternative complement pathway (Okada & Tanaka, J. Immunol. Meth. 46,
85,1981). To limit chemical modification possibly produced on cell membrane
by tannic acid treatment, we attempted to fix COVF on cell membrane using
concanavalin A (Con A) as a carrier.

Con A absorbed to Sephadex G200 was treated with glutaraldehyde and then
incubated with COVF to generate Con A-CoVF complex conjugated through Shiff
base. Con A-CoVF was eluted from Sephadex G200 with 0.1 M a-methylmannose
following washing with 0.1 M glycine buffer. The recovery of '®*!I-ConA and
1257_CoVF in the eluate were appoximately 20% and 0.2% respectively. Although
the recovery of CoVF in Con A-CoVF fraction was poor, thus prepared Con A-CoVF
could sensitize sheep erythrocytes to human and guinea pig complement. Studies
to improve the recovery of Con A-CoVF is under progress.
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N sEMIAR 174K, 140K HEAICHZ L 4) 184K %Exz
Z mosan (Z) k_@é . NP407@§§ & = Zl’vf@ﬁgt TN~ T1C,
%Emnﬁﬁ%Lfa@ C3 @ﬁﬁ&@ﬁ% LB ENS QC3 LEEE L

ST, o-184K W, RSV ARIEZMAIN T 7 ok &
’I‘é’f[’d- N 4 % invivo, in vitro @@ﬁ\[)ﬁ?{ e 1) invitro Zl'cﬁ
RSV #REmmintks. VT FQS YRS T C3mikEnEC
N Gt EAMI AR BN S . RSV T transform 2H5 L C3%
%F%’* 1R e 2) invivo TldmiEE C 3EN, FEROERIS P E

H%)A‘%%Eﬁ C3@/7\:§§7ﬂ§%§* Mtco JAEDS in vive, in vitro

Mm R S VRSB AL EM T 5 L A2 5 I,
HEY R S VEA#ey 2 Fh&fmn R IERR LR > WIS
#HT 3B RSV transform | 17 270 1 4afakan FQ S
BT L, B A TD CHsommﬁ’ﬁ&fT\#c LS. RS VEEZD
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L CM B TABESREIE 5 S M TWIRWD T, 4R 4 I3RERROF\ETI%E]
ME?C 3ok, BlE vetd, >v QC 31331 2% BEARUA L /ERK
| TR SVEEBMRRI & 57 2T DR R o5& MM I 7 vkt | e,
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(1) 725 C3onstrRlE. (1) C3nE#L% 3&ADNREE
Bl : Zymosan complex (X)) TOHX% G| 2FimsE (- X X)
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OB E1R . W Sephadex GRO0 column 7 PG, o~ &
RNT2 eak 555 DE 52 cellulose column TOXKNT T 74~ T -1 &
L’zzﬁ“éﬁ%ﬁ 184Kn&EE%E C3ntEfdL | el to. 184KEA D
e MEBE X I R | T HfnE (v 184K ) &1581c, «-184Kid
oy L XL RRMEL D, inulinTAUE tcFRQS LCTEP &477%~1c
LB YN BREBNCED 1 AoitBRE fo. EACHANT 3 5244
141:328000L WA EWmEA< |, EARIcH | i 1110 WKFTH - e
(2) 184K EA oM o«-184K FFI\ fc 2780045, SDS-PAGE T
BT 3 b, 184K 0 &AIF2ME W & ) (10K L T1-75K » LD
&Rl AT, 31, LPS H20I(S inulinTRUE TS L 184K (3 171~
177 K, 136-145K v FEE B, CbHEDTTAUETS 2 L 100K v

65—T0K 1T Tl band & 7<~ 1=, Subunit structure

(3) 184K ‘AN X ADFEA: — Mo & Cleavage
10mM EGTA+2aMMg" BE T THE
A o XX 13 - 184K N T ] m““’ g RC L — }
AEEAURA (TFA) TIBHEER e o
|, 1%NP40 22 ol 7 i Tt e
BT 51T kD 184K e IR
BE0 L noftbuptiizecs B LT e

W EnFEER SN 1<,

@ 184K BBOMOMK : Z8.20 pHE420.2 T inulin TEAIC
FAE S ¢ BAZ01Ic488 | . F1c a-184K (Fo5HEn (3 LIGR
RSl B I NEIFZEERHER 1. FQSIFCVE(2.500
units i IR < § - ComEM B H - 1=,

(I RS V@#RIGBMIE <& A3dAn7EI14L. . (1) 72 7hEFHaRe,
B (#k > T FQSIUR 2B &R | 14N, LAERRM ST 2588 |
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BREBRAA A TIMETR, A 41105 7+ L 2ARIERMBIEHR 2
Wiatathoho e, 212727 T AIEDRIREREBRE I ATRS | ) AREYS
AL, BmfEv A L2 (SR-A, RAV-1)EE4E | 1- #0018, £ 0o FFRR
00 31BEBIH>VWTTFA TR EL 7~ 1ok =B, SR-Atans
formed cells nHIBHE 2T | 120 Lo DEASIENTIEMG-ECTA R T
T4 H- 1=,

() in vivo CORIROES 23BN 3 1) 4-bBER 7 7 712 SRASH
18, $EENIBBORE XKk 8T 3 L, mAT C3EE*
184K SF W 1< Rocket #75 B 2574822 § DAIF | 1<, BBo ARSI L@
b C 38 L IHEEn GBI NAZIINTC. T 1SBRp R EEEIN RFPK
TFATIRE | toA2 R, FBRABHTI=C 30ilLA | IABIRIGRRS I te.
AR MEBOTBEIIIAT I PR BPHEEL, 2w 1) 2
HKoztine: 57 kld, v270RS VBT 57 RRAOHE
MR AN TR 5B 2RI | TV AREMS A | T3, AED)
HMET, QC3 0%k, BT, FTir| I BBREMmA s Aln
CRSV RBEARNY T nABEREAMMT 3 2 L& B VR | 1o RERR
Rie, RER T 2BBIR SIS TS DR IRE L AR, transformed
cell KA N activator g‘r{,c —~\NT Wﬁﬂ#@'ﬁ%@fd’%f“lbk Ez50B,

SUMMARY

Isolation and identification of the third component of quail complement ( QC3 ) was performed
and monospecific anti-QC3 serum was obtained. Subsequently, activation of quail complement by Rous
sarcoma virus ( RSV ) induced transformed cells were confirmed using this antiserum.

One protein with molecular weight ( m.w. ) of 184,000 ( 184K ) daltons isolated from quail serum
has characteristcs as follows. 1) monospecific antiserum ( anti-184K ) agglutinated gﬁpq but not EAF,
2) treatment of fresh quail serum with either inulin or zymosan resulted in conversion of precipitin
1ine developed against 184K protein from y to 8 regions in crossed immunoelectrophoresis, 3) 184K
protein was shown to consist of 2 polypeptide chains of 110K and 73K Tinked by disulfide bonds.
Furthermore 184K protein was cleaved to 174K and 140K proteins by activation of complement, and 4)
184K protein binding to zymosan was not eluted with NP40-treatment indicating that the binding was
not hydrophobic one. These results suggest that 184K protein is a quail's equivalent of mammalian C3.

Activation of quail complement by RSV-induced transformed cells were studied in vivo and in vitro
using anti-184K serum. 1) in vitro study; in all continuous cell lines transformed by RSV, C3
deposition on the cell surfaces was observed by treatment with fresh quail serum ( FQS ). Primary
quail embryo cells trasformed by RSV but not those infected with RAV-1 were positive for C3 deposition
by the same treatment. 2) in vivo study; the amount of C3 in quail sera was increased in parallel to
the growth of RSV induced tumor. C3 deposition was observed in tumor lesion. These results suggest
that RSV transformed cells activate quail complement both in vivo and in vitro.
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o U W W

Summary — The role of glycophorin (GP), the major glycoprotein of human erythro-
cytemembranes, as an inhibitory signal for sel-phagocytosis, has been studied by
the use of DNP-liposomes carrying GPl)ZZ The phagocytic response of human PMN to
IgG-opsonized liposomes was suppressed by incorporating GP into the liposomes,

in a dose responsive manner. The capacity of IgG-coated liposomes to activate
the alternate pathway of human complement (APC) was also suppressed by the pres- .
ence of GP on the surface. The correlation between the observed effects of GP

on the FcR-mediated phagocytosis and on the activation of APC is seemingly in

3)4)

keeping with the previous observation by Czop et al . in the phagocytic

responsibility of monocytes to APC-activators.
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Figure 1. Distribution of C2 protein levels Figure 2. C2 protein levels in sera.
in healthy adults.
Table 1. Correlation between C2, factor B, C3, C4 and

CH50 levels in sera from patients with SLE.

c2 factor B g3 c4 CH50
c2 % 0.621 0.537 0,575 0.595
factor B 0.621 % 0.528 0.313 0.397
c3 0.537 0.528 * 0.647 0.744
Cc4 0.575 0.313 0.647 * 0.622
CH50 0.595 0.397 0.744 0.622 2
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Quantitation of serum C2 protein level and. the complement profile
in systemic lupus erythematosus
Akira UEDA, Tatsuro KISU#*;, Kazuo HACHIMINE, Tokuji IWAHASHI
and Tomohiro KUSABA
First Department of Internal Medicine, Faculty of Medicine, Kyushu University

*Department of Internal Medicine, Saga Medical School

Protein levels of the second complement component (C2) in sera from patients with
systemic lupus erythematosus (SLE), their relatives, patients with other various
diseases and healthy adults were studied.

Human C2 protein was purified by the method of Nagasawa et al. Rabbits were
immunized subcutaneously with C2 emulsified .in complete Freund's adjuvants. After
absorption with immunoadsorbents, the specificity of the antiserum was tested by
Ouchterlony test and immunoelectrophoresis. On immunoelectrophoresis, purified C2
showed a single precipitin arc in the B globulin region when developed with anti-C2.
Molecular weight of C2 was estimated 112.000, approximately. C2 protein level in
serum was measured by electroimmunoassay using barbitar buffer, 0.075 M at pH 8.6 and
5 ul specimens were applied to each hole. Electrophoresis was carried out at 20 v/cm
for 5 hours. The C2 values were given in percentage of the concentration in the
srandard pooled serum from 120 healthy adults.

The results obtained were as follows.

(1) C2 protein levels were determined in 133 normal .sera. The mean value, the standard
deviation and the 95 per cent range were 100.8 %, + 13.2 % and 80-130 %, respectively.
(2) C2 protein levels in sera from patients with active SLE, inactive SLE, their
relatives and other various diseases were 65.4 + 20.7 % (n=50), 94.9 + 22.0 7 (n=67),
105.8 + 22.0 % (n=105) and 104.1 + 24.5 % (n=147), respectively.

(3) In SLE sera, correlation coefficients between C2 and each of C4, C3, factor B and

CH50 were 0.575, 0.537, 0.621 and 0.595,respectively.
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