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Fig. 1, Relationship
between TPIA test and
other tests.
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Fig.3, Antibody distri-
bution after treatment
in patiens with prim-
ary syphilis.
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Table 1

Comparison of the Relative Sensitivity on Hydro-
lytic Activities to various Synthetic Substrates
of Clesterase and Clr

Substrates C18 (el
Acetyl-Tyr-Ethylester L0 N.D
Acetyl-Arg-Methylester 15 1.0

Alkylester Acetyl-Gly-Lys-Methylester| 6.2 0.8
Tosyl-Arg-Methylester 0.3 0.1
Tosyl-Lys-Methylester 0.4 N.D
Acetyl-Tyr-&-NE 30.7 241
Tosyl-Lys—&-NE 49.8 0.2
Tosyl-Arg-x-NE 7.8 2.2

K -Naphthyl- Acetyl-Gly~-Lys—-®-NE 41.3 39.2

ester Pro-Phe-Arg-&%-NE 6.0 4.8
Benzoyl-Phe-Val-Arg-%-NE 30 1.0
D-Val~-Leu-Lys—X-NE 10.0 5.0

N.D.:not detectable



Fig. 1

Standard Curve on Acetyl-Tyr-&-naphthylester
Hydrolytic Activity of Clesterase in Human
Serum
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Clg-binding Activities in Various
Clg-BA Liver Diseases
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No. of cases No. of positives
SLE 33 17
MRA 17 3
RA 47 1
MCTD 4q 1
PSS 5 1
Sjogren's
syndrome n i Table 1.
Smovial 22 [ 10 I Precipitin reaction of Clg in gel diffusion.
fluid of RA
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SLE MRA RA Sjogren's Control
syndrome
Precipitin reaction of Clq in gel diffusion
positive negative
CHSO u/ml 63.1 & 33.1 1.5 ¢ 51.9 Table 2. Serum complement levels and pre-
4 mg/d) 93 ¢ 6:2 28,7 2 13,0 cipitin reaction of Clq in gel diffusion
€3 mg/dl 42.8 + 15.7 79.4 + 27.4 in SLE. ( Mean + 1 SD ).
M R A R A
—— 4.82 + 2.45 1.87 + 1.2¢ Table 3. The amount of protein precipit-
ated with polyethylene glycol and serum
CH50 u/ml 112.3 + 45.9 136.5 + 28.6 domplanent: Tevels. 76 MRA and RA.
€3 mg/dl 90.8 + 28.8 111.8 + 30.7 ( Mean + 1 SD ).
Titer <x2 | x2 | xa | xs [ x16] x3 Table 4. Titers of inhibition of anti-
® antibody in MRA and RA.
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ER CRBHT L Eo e, B o KT 2 2ublers Yo 0 g -bindivg tesi
iR o ClgoprRl e Bl 2 5 %Y A%, BABH )
EP cHRBRLCaPiEr- 2 BRE (T, CoFis )R e
B L, Mot ko PABRE >0 23 m 3,

¥

BEYike (2, HBRRDE B (FEBRRE 1 00) (25 3
12 N/ %Qz’ﬁ 1> & 3 chrome perattedd” hepat'h’s 2 8], chromec agqressive
hepatitl's ity anoolernte am'uu't& 313, chrome asg ressive hepat'hy widr
severe aoﬁ'm’% 313, Mver cdrrhosis 23] ) 4 ¢ o %f]ﬁﬁ)éﬁ%ﬁ’r LRI E
Futo ¥, 2FP o HBs /}? FFW HBs Ao A 1R reveed pagsive
hemaﬁ@/&«hh/\ai’w/‘m Test ( RPH A) ¢ prodive hem%éuﬁ?na:h&‘w TMU’H@
=% > =, %%ﬁfﬁ(’(’,{ g, (FIT (”‘(’18) I, CISVE Yonemasu ¢ Qforgudt 8
o %% 2B L, Huworescein LLMn'Ocyana&he/ fsomer L (BB L ) ¢t &BH
"ERtte b0 2 [ oRIE . O, bR5B B o Botr (B,
Sephadsx 61 28 columm clamw}zo?/mphyt PEAE cellulose columm chrowats-
graphy P« 2 Y L, actiem Lvey powder” 13 [Pu T 0~ 2, F 50
1%, 3 Yo BERIHM A b popl e FER 7o b - B TRPu, 27,
G$ERBY Iy e, FIT (-Clg ot EWA 2 Lor (>, humaw/
Cohw FZ (NBC) 1= F 12 agg_rea,mx—cd g,amw—aﬁo@m(«'w (A6 6 ) v« DNA
EPuw, BARLI=52 C’fyamow&rwf t s %, PNote (Wor—
(‘ﬁt'mﬁﬂ"DM/BC) EPu 2 BBHWB G- ot atrfhi-o 20REFg
P TecFER e, (2°C, (0 AMBURE DAL A 51z, 00l
Jomd > profamine suffae ¢ /2 A 17 phosplate bupfer saline ( protaunme-PRS)
2739°C, 20 BIARBFI pig v T,
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Tl BB o B or e hTa, R, b= 3 o 21k, BPEEM
(= oleposit 1, DAY 2 17 vEMER L, ¥R o(z,opg"ﬁir-ﬁﬁ%
tThh, 36, [BR>FHE ¢ pofamine-f B C 0B 7, = hGo MR 1~ £ 15
e e Lor UG, DNawe o« FIRB1=Fr2fpe AT 22 %
K7k L, chrowt agarestibe hepa's o 76 (327 ot . precemeal necrosiy
B 2 deposct#rs . 16 = % FREF o pTI0PLIR, N F R RPRE T —tf
chiamprtF L, TLRe L 272Pp T WD

Table 1. DETECTION OF POSITIVE FLUORESCENCE IN LIVER TISSUE AFTER DNase

TREATMENT

Diagnosis® Serum HBsAg No.cases  No.positive ggﬂgirggcggce

CPH positive 2 0 - gy

CAH 2A positive 2 1 = . *
negative 1 0 -

CAH 2B positive 2 2 fow
negative 1 1 ¥

Liver cirrhosis positive 2 0 - -

Total 10 4

a) :CPH=chonic persistent hepatitis, CAH2A=chronic aggressive hepatitis with
moderate activity, CAH2B=CAH with severe activity
AT « #if

FLTO-Cg e B w2, BIPK o BB LIS~ BBy RBRE TP
it e DNaw 2»BIXR T3 >t (> &) BRS o [ hov, Yo B IdE
P2 YT 2o =dt a MR o, Bt 2GRS, (&=, % {8 AR /2
o RE L 24, G BEFAAR 11T 2P GHW2 A
fn w0 @\/etem z’%ﬂf»«: Whewr 24, WWFEE S R BABRR Wn}#??
VR a2 ETEUe b 3P svte,

K AR
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ed 2% (1qg binding test. J.Imunol., 116, 232-235, 1976.

2. BBk, BB K 130 1412 FI(kEHAPEETT % Cl% Binoting. test o
Wi, HIcOARY > Fzona (B8) HBL, P16 151,
197¢%.



3, Tsuji, T., et al.: Tissue loculization of Clg in HBs antigen positive liver
disease patients by direct immunofluorescent techniaue, Acta Med. Okayama,
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4, De Groote, J., et al.: A classification of chronic hepatitis. Lancet, ii, 626-
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W |- 2 TSN EATRELR B 2008 £ ) D oo A= 70 THE
HALE. Allermalive />a7’//w/ EMAEE T DM = FIEFRE L E L
Mper % 0 F3RE modify A LE. W GRAS N ERR =70 T
Vallota 9 ABRER 7 350 5% eBE]l, 0o/ HEGT A 3nlM
My NHS &3 2L, 37°c, 204 Rjeff. 0.0/MEDT A vl , Bhs
Frinl= T C3 9 wniesien KGR L E - BIMBIL CHe & Mayer N i3,
T"{ Cig - C¢-(C3Cs5-C9 - B ( BE/U"/IL? werke ) P ( S
AERF)BEINE) ESRID | s DR LE,

BAINE )Qcho\r =7 N T Suciese dens.'t/ ijdycnt FRUT
BHLE.

FE anki '[«364- Sephatese 4B 1= & Y Immancadsorbent” & 47> £

(LR FINFE)

TAOBREEALEEVWT Alper FEE3FABIN Valela 07 2
NBATRAINE., TAO WHIOMRAKSREL) SLLTHY,
MP&GN 3%, SLE ZMB), AGN ZRTH>FE.

MP GNa3R GE°C, 305 RNET EKiE LA W ped sfable /&
acley THY), SLE - AG N+ 58°C B3 wiz 50°C 1'% F 3 heal
labile % facter TH> =0 MPG W AR ng nE /3345l5/é'ﬂ7f h//ao'
comple men Lemia ThoE, FESLEFRE- AGUEATHRA T UrE
facTor 1320 30 & D 7% v B R 016450005 |- — 2 E R EF DT
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YE)E 70T Vallelad 52T (39 conversion & o E#Y, head shable
- heat labile 5 fac‘fcr”) wWiHEREBE ) ED S E (BZ) o
/’u\q /5'1%'7 Sicrese c/ems/f/ *mdvev@—}?}ﬂ amla IJCI Se,ahruu(e
4B colowm EA O T Lnwmuncad serbeill 4T > e =3, B et
7S 1= =3 L Lmmuncadsorba THRIRIW 0, % Mﬁ/cm H L (¢
pH 2. 2) T eluadeTNE (M3 #4) .
AE > T Alper 0 f &> TR TH> TF Vallela 0 7
TWeo MEIBR LR FE NI L EAREETIE N F o
Ly L @S0 Sy < RED T RYE 9% 0 0 - —IRL T HB L E.
e
O Aper %0 Tty P EHEACEFZNE ValloTa's method v
LHVE =L R, L LAGY NERTRG R oL - LE
@ 27O ET-RLELF >0 T 2RI T, heat slable /&
Lacer R MP GAURBIFH DG N, REREAT S LR b NE,
+EMHORE « =L, l)é[ » “1 et PHIe
@ heak \able 75 focker 0 AG A - SLELRE 2 16AHS I -
— e 2EENOE. ED -S‘MT”’ BRI HFEBHAEXFE LT 3.

o Hc I

Complement levels in seven patients

Type of patient cHg Clg €4 €3 cs c9 P B
Renal disease % mg/dlmg/dl % % % mg/dl
MPGN TK 134 85 9.4 2 0 94 104 14

IY heat stable 13¢ 87 36 n.p. 70 80 92 14.4
KY 13y 57 18.8 N.p. 34 40 37 15.6
SLE AK 134 53 10.4 6 96.5 58.5 70  26.8
TK  Leat labile 13¥ 77 4.4 5.290 70 59.550.8
AGN HT 13% 94 36.4 50 80 57 30 31.6

ON 134 77 5.6 N.p. 53 78  N.D. 20.8

N.D. = not ditected



EFFECTS OF ZYMOSAN

METHOD

NE = NO EFFEGT

patient's serum + zymosan 2ng n
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HEAT STABLE . o
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E i
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PBS 0,2MGLYCIN HCL
oM

SAMPLE

=) i{my (m) (=)

(T | BN

CHso 4

C4 s

ma/dl

03 «

mg/a1

5
ma/dl

Pogm

QIQYT
s __-_—
DAYS

ACUTE MYOGARDIAL

RN @ = - = =
CHso %0 —

20

INFARCTION

L,

s
ma/dL

G3

80T 100

ONSET



B e, b FARRBEE W Tl F BTt € NeF IEERS

[ NeF ¢ in vitro \= F vy 3 7@%—_\-]
1) Ner EiE " BE MIF ¥ o I9C fraction 1= AL FI N w5 N E anti-Ige
affinity column § B . TER~ |, Table2 = & ¥ Ak 1= NeF SRR RAE T
37x 4 ¥ . acid elute W A% \ TB. WAT NeF 2 FTEP\= ¥ T acid elute
PER R,
2) Fluid phase (T T3 AR EXR @B« Ms & L R=EBA\ 37°C 30 min.
incubation %% C4,c2,c3,c5 SE\MEEPIR . 3 ™M\ e I.E.P. EATH -~
=, ®# % control ¥ \ T NHS a & & incubate | &= % 2 & BRvw T, Figl =
253N B rEMA TR BaE TIR S -> T,
- % GBG (5 control |z It \ X 3§ .. GGG,GAG A o convertion W 33 h T,

100 i
Table 2 Fig 1

V7] PLD+NHS

Binding of PLD serum

3 [ 1 s
to anti-IgG sepharose E
=
C3 %consumption P
=
Breakthrough peak 20.6 8
' ¥
acid elute ( lmg/ml ) 61.2 g
control
normal IgG ( lmg/ml ) 19.7

3) Solid phase = & \T 3 {FF W * EAC43b(1.5 x10%/m1) K& factor B (0.lug/ml) |
factor D (66 ng/ml) & g\”%*ﬂ:‘i 30°C 20 min. incubation %% c¢old buffer

(low MGGVB) =< | @zH «\ EACI3BB(1.5%10%/m1) & W \ =, = 4 cell |T NeF
T3 P ‘2%’%1\:! 2. = 2 \I 30°C 20 min. incubation 4% buffer T |\ & %, .-

c-EDTA ( GPS $0.01M EDTA.GVB T 20E&E %K\ =1 ©)F 1oz 37°C 60 min. incubation

Fig 2 % OD BT\ Z EEl{M. -
100
N% % EAC43bB 1T R T 5 T C-EDTA
= gl
5 /.: 3 oz =85 4B B w0 v L T,
o < )
Igg / NeF ¥ t=\3 P & ha Tt Bf 2 4R
3&; s0 2
sE % % &{® \ k. Fig2 = F7F
BN 3 .- Ner , P 2 % dose-
/ dependent |z C3bB % stabilize
o T T T T
NeF 35 70 140 280 (pg/ml) LT,
P 50 100 200 aaqa (ng/ml)

ﬂ‘HVM'F-HKZH 3 &= ¥ NeF



( 140mg/ml ) § ® 3 P(200 ng/ml) 2T stabilize Table 3

S 4 To EACA3BB( 1.5x10°/m1 ) T TF\ T

B1H addition

AR E® MIZ 30°C 30 min. incubation 4% buffer (ug/m1) ~ EACA3bBP  EAC43bBNeF

© | W, C-EDTA ¥ 03 2BMFE # T, Table 3 none 0.851 1.604
= e 0.05 0.701
T a1 ~ i1i X th 12 C3bB ¥ '
T 5 T8 P @ T stabilize 0.19 .58
AR &y decay /T T oa izl 0.78 0.315 1.510
: —_— 3:13
NeF s ¥ stabilize & th T CIBB & (B.H 0.222 1.474
12.5 0.164 1.415
MR ERITIC o 2 e T, &, 50.0 0.143 1.313
NeF (= § ') stable t§ C3 convertase 200.0 0.142 1.262
C5 convertase M AY = h T © 3 7 & BR
Fig 3
A% 3 ", EACA3b( 1.5x1¢/ml ) =
factor B(10ug/ml)  factor D(66 ng/ml) & B EACA3LBNeF +C3+C5
s TETSS 7] EAC43bBNeF +C3
fim 2 EAC43bB & {F Yy . = iy 1z NeF(140
g EAC43bBNeF +C5
g/ml) hm .z, 30°C 20 min. incubation 4% C—1 Eacd3bBY  +c3+c5
buffer © 2 BzY, .. C3(100 SFU/ml) ¥ &= &
C5(100 SFU/ml) ¥t \¥ ®mAK ¥ ho 2, 37°C 30
min. incubation 4} + 5% nC3 FTRVF CEIEAY
o
1) g ti = =, N 2 _0
5 Rg \ consumption ZﬁTi | = ® *;J:
control ¥ \ T & NeF o %'y 1) (T buffer 5 i
9]
% o 3 30°C 20 min. .decay R e S ’)( §
—d
EAC43bB ¢ % | =) ¥ R« T, Fig 3 o
\SF ¥ Bf. . NeF 1= & ') Solid phase = &
Y C3BU C5 convertase A Fp R T . L A
F QBQuressABE -z =490z &) 38 . :

C5 convertase Iwm i 5 BR.8 T,

(% eo]
) XF X @B o NF Bk PLD & BER( &,
2) NeF (y Properdin ¥ Rk cell surface £ o C3bB ¥ stabilize ¥ 3 {EM &
WM BT, 3 & NeF y- stabilize &y 1z C3bB (3 Properdin o xH A Bw v)
AR o AFRET T =<
3) NeF \§ Fluid phase II % « T C3 convertase & T Wx § 3 7 Solid phase » B
') C5 convertase 1y i \ W W, T & NeF » Fluid phase \= % (f 3 Al ® o

REOJF - TRBEHNE 2 B aETEIRT —229BF %F 32 3h T,

*44 —



10. Nephritic factor (Ner) &1 § F% eh e Partial Lipodystrophy(PLD) o) — 47|

WRX-mH ¥ m oz, @ %=, ®KE ¥F% ratd
TR BRE, THED XS

HEERXX= WEF Ma KT

AMBE AT § - B/ BRI, kX mE

AR FRFRE EF KB (% ay

PID xR T oREWY 2 X o H AAMER T ITRRFRo & h 5% B
B3, 2o FB oRBEBIFR =T Ner " HFIRE R £ R won
ro BHAAEE cHBCTHEI M. FR - AEL 2 s EL Lo BAF A
TEBxh Tt w3, M I NXBewo s o¥EE 5\\5?\%"\:%1 <, 3 &
NeF o MBET EMITIEFIE B v, S BN ¢ T NeF BB o prp 5 BEL | _
NeF ¢ in vitro 1= H T IMBXEHzF 0 BT\ T o vWE T3,
[=EA%Y wx %8,
<CEF > AREHoF R - s/ T T
CBRART > < RET > BIW IS » W\
<HBRT > 6 XRY) TBRE » BHy H > ht@ s 852, TR @R A
Fe  mfF Sl SBFas T RT3, MABRS & Bessig, T
3T OGCEARLMFT RS PLD X 2 3 R,
CRERBO>ATY) 5 aBir 2 BRE@WMr3. $TERE ¢ <3 EX
)7, B Ry E'\#.
< MBEXRE IR D> DA E@E & § WAA T A1 ( Table 1): CH50 (I Mayer 5%,

Cl - COZE\E\F Intermediate cell % B « 1= Table 1 Complement profile
tube =%, B D ¥ Minta Martin & © =@ CH50 9.3 u (42,0 )
’ ’ ;
: ) €l 105,000 u ( 121,000
Y = 7°Zk, factor B @BiH & single radial ’ )
’ c4 33,000 u (64,000 )
immuno diffution =3 1z T FWIE |\ =, . IR c2 620 u 950 )
» fB 5 MBF :RF | & pooled normal human C3 800 u ( 47,000 )
_ C5 195,000 u ( 249,000 )
serum ( NHS ) » ABE & F. cHso m £ T, c6 12,000 u ( 10,300 )
ABAEN AT FC3MW At WA =zl E L. c7 14,000 u (13,600 )
/ * o5 . T Cc8 144,000 u ( 160,000 )
. = roperdin b
BABZ S5\ =W 5, 3 B co 29,200 u (31,800 )

A" BE T VN, 1, i3 117.1 (100 )
2) NeF =gt @ B MIFp » Ner =T E . D 8l.2 & (100 )
B 12.8 mg/dl ( 8.1-29.3 )

oo

Immunoelectrophoresis (I.E.p.) =& , 3 B

W g (> \ggiﬁ\ﬁ s o= Wo.(?&%) _ Arnout o BiH B 95+3 % ( 100 )
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Ay & MARK. ks S. REE ek L
Gl @ N (BBEE KRG . AR | X VEP)
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Fig.6
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TABLE 1  Reactivity of guinea pig SC5b-9 as complement component

L
4t
Per cent lysis

Intermediate :ell’) With SCSb-?B) With SCSh-9b) + reagent describedc)

3 0 -

EA 0 0.3 (C4/C2/C-EDTA)

EACT 0 0 (C2/C-EDTA)

EACT,4b 0 0 (C-EDTA)

EACT,4b,2a 0 0 (€5-¢9)

EACT,3b,Za,3b 0 1.1 (c6-C9)

EAC1-5b 0 0 (c7-¢9)

EAC1-6 0 45.1  (C8+C9)

EAC1-7 0 0 (c9)

EAC1-8 92.5 &

0.2r

a) 2x 107cells/ml in reaction mixtures after all the reagents were added.
0.1 n L L L L L L L b) SC5b-9 complex was used at 100 times the amount for 63% lysis of EAC1-8.

¢ Relalizve Conc:ntrahon ?)f Antiseraum c) Bars fndicate successive additions of reagents.

A4 O, ¥icq, 4 Ficst
EAC-8 A FiC5 305 ingf FAC-3
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ER Fig.3 Structure of Glycyrrhizin =nd related
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19. Bce, ok-432 (Picibanil), PS-K (Krestin) 5 § Wilevamisole ©® & w® v ‘i

M K4 2898,

dodfcakt, @BER. A Ere. S0l hx, B Ek f)Hed ( T
HELERMAY $3AB) . whon (@ %I AR)

{1 %20 —

R, REABA -GS EGT o1, BEAH < HEK D immuno-
potentiator ™M E H T D, UL Tk IMHF AN EH > b
94 % Y ( in vitro) , in vivo K % « T ® O0K-432, PS-K, Levamisole 4" & | '
HBvawvaergsed e “4R%E L =, A)@ ¥, BCG, 0K-432, PS-K, Leva-
misole O3 FFMM 0 G- M ST THTHET VE s PrHS LV, Ty
EHoNHEEx e wves FhA R T2IEMIEE x> TRHE L
toofis 3,

<HB BN FxK 7

% )4 & & % ; HartleyR T vz 5 } x BCG 10 mg/kg, 2 mg/kg 45 § u L ma/kg,
OK-432 0.2 mg/kg, 0.02 mg/kg ¢; § w° 0.002 mg/kg ¥ 7 W "4 & T LM ", PSK
2000 mg/kg, 600 mg/kg® ¥ A" 60 mg/kg , Levamisole 100 mg/kg, 30 mg/kg 4 & 4
3mg/kg LI THEBe T, 30aMEINE LE,

@A ERYGH PPN EGh/088 FrSREY ) e L, E 5B
- 70°Cv Rz L &,

WH A R ~ ARy nA Y P, cus0 ¥R RH(EA) o2
@ %, acuso & 7 T HReH (RaE) o FaF vHLL .

WA EORF e vy Pt 3mE( ELRE) « B v, LAIE
KTBR LT,

<t %>

Nox-432 § &= v » Fi#AgR A 229

OK-432 0.2 mg/kg ¥ & r &, -(cnso,ACHSOyéf% 9 K.Lﬁ L £, 0.02 mg/kg,
0.002 mg/kg 4§ & VI E XA T U, 6098 kK 4 » TCHSO W) v A WK b &
2t acaso @AM Lk ok, ¢4, 3EAF bo2mg/kg# S Th T K
PEhe U2, 0.02 mg/kg, 0.002mg/kg T G I RX BRT L €.

2 ps-k 0 € LTy FIAFL A ")%ﬂg

PS-K 2000 mg/kg, 600 mg/kg 44 % w & Y CH50, ACH50 V& %aﬂ KER L, HK



acuso Y G Tt b2 b w LB LT /60% KL, 60 ng/kg # 5 T
Wemso i kB ANAT €«F L, acmsod s e O F 6L Gh > B, 4ER
FRIUEHRT AT WE T UL > TN, 37§ 2000 ng/kg H I 180 % <
W U, 600 mg/kaff G K & > TO2EmuL e &, 60 ma/kg 45 ¢ d15 € O b
t LS N

Decc px e v FAR AR

BCG 2 mg/kg # & T cmso, acuso W& e x L% L, 10ng/kg G x &> T8
Y B L&YW, 1nmg/ke¥ F v A2 UEMWRBYTLU YN > k. 493,
BINABI K KT U, 4 & 1510 na/kg f S2fCEHE oo o M &,
€3 2 mg/kg, 10 mg/kg, lmg/kga) 4§ 7 +% vy o Kk,

4)Levamisole ¢ £ 1 & v |k m,ﬁ?\ N q)%j@

Levamisole 30 mg/kg ¢4 & T"cHso, acuso W £ F L & A" 3 mg/kg ¥ & IR
T U, 608 gV ARk es &, 100mg/kg # §7S & F 3T
B EMGHY  RIR vB T L, cHS0, ACHSO K b A F YHAL\JIH S N YUY
o t, C4d3ma/kadf & < HEARL e Av, 100 ma/kg @ & 1@ 1 € 4 F AL
Yo K, 0330 mg/kg 4 & ‘("'Lf)bw M O A, 3 mg/kgdl T W13 L
Ly vty - <,

<X £

cH Y0 immunopotentiator #ErEs T, TR GFF 5 3 cuso, AcHS0
9 e JWPETLEH 2 €T L e, cuso, acuso 0B b 4, 3EHF e
ORIt E T D e, EENUE 4y b 30 Feisier & 5 T cnso,
ACHSO oy BOAEA WHM E M T w3 ) x 72 £, 3058 imx Q&AL
Gy WY n B Ho , 6 EFH 0L 5F ¢ oS0, ACHO , , B
42, ok-432, sk TWWHSFEUYFL NS 9 2 F WE L« e,
Levamisole O A-F 44 & 1"\J & L » CH50, ACH50 @) L#‘J*‘V@J’s‘ N e, Iﬁ’]ﬂﬁ’Kc,ﬁ
% 0% bW 2 Mz, I Y 45 9 inmunopotentiator  H\ in vivo" ¢'9) &
YA LE it AT 20 b I N, SR Y FH G T ewd
> TC3usEIm L, 2 A" cnso, acus0 BLFLE T w3 E Y WHKRLON D,
M LB I3 BMUL A RE 0T, ¢ )by ERHIFRIGN 1
w B, AF RN Y 2N Y inmunopotentiator v 4, eEQE P
BV, cHS0, ACHSO o X X ¥R L, T 0K L VAL T T L <TUES
DRt BAET 2T TG s H .,
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20. ARERERRMOWE CssM ) o < K @IBRS 5 5 0w AREE <
T & > 88

BETESR BEAEA 0 RERT  StdaR
FMWETER *[ AT *&E®RE

(REM T EMRT E£ 3y WiY s s tw‘*‘f;\ AN

[wz])

AREASHFTIRT \REXRKRASAILESBEI: LT, § Uit peg &
FUNEFTINCH>AaRFREHERMERPTTBR I N, B<a KE 3 5
FTuwde JaffREBE , v yNEEBD T T7 R 7:-2 &8 B & § 2
SRR EMMWMERMIET 2 8 W3 ZZARS WA, S WSafiad s

in vitro v ARMA R EHEAMEAL T2 L an B ), e AABREDC ¢\ B S
TERVWARES, EBRER c 0 TEEGRBMMEECT W3 o T13EF W
N ®&Z TSI TME. 3 2 T BCG, OK-432, PS-K AN in vitro TARIES X & L T
alternative pathway% >SAE it LU , 3 (= OK-432, PS-K, Levamisole n* in vivo ¢ ®© W/
Tw b RTVErR»RAAEFMELETS €2 88 8T L, T FHKE T
(&

AEINE, Wh WA "RdAd T H7F Y. = L THELS W3 8sM (Specific Substance

Maruyama) " £ k o T REE & § CARMA R A F IHB > BT =,

[rares s s e R )
DIF & RS Ax EEEAT T, TUEABEAmAIYREC . 3 AE

BoERCATHRIRNAGEMICE ) £EFAFTRAIAFZ =2 & FACT 3 ~ooniz,
KIEEESERAABEINE ¢ B, T Hhobs corMUl A mEEFSTE 2
Lo s, PPD Erki, PBARBRRIK AGIES RI (2% FEL, T8 &
SSM-A (2ug/ml) % , f¢a S %K = SSM-B (0.2ug/ml) g 2 A 0 | B\ wk & :E 2 &l
B = BnARAEE . >TEEEESR (2. BRSNS 5 0 RS EEEsk —5 N
e CIFEM U, M E -0t TARMI L TR .
2) B R e 2 PPD & (N & i \= \¥ diagnostic tuberculin & - PHA T& W kit (=
(¥ Difco #ta Bactophytohemagglutinin-pP @ O.lwml & & Al R WU4EN 1T BIRFS & 1] Do
Bfe, Tl AAEHM &3 0 T LA EEEFRART o LI EAAZE (wmm ) T & o7 U
Ee TR CaAMAB L, RrdFhvadsEs 32 Me®EE &,
NETR a7y Ve I UARIARR Y07 o TUE ¢ 22EREYG FRfn \ T= i 3%
SGaW T — & %j&;ﬁﬁi&m\\ L IgG, IgA, IgM, C4, C3, C5, C9, Clqg, cI-INH, C3A




& & w properdin & BuJE ( = .

4) fHOF B CEAE 2 AR T RRIgp classical pathway 4 smae r, § RUF R s

(EA) # & fm 1= ¥ 2 cus0 T, 3 AWK alternative pathway o SBWE @&, 38 RR(E 7
T % R fn S (RaE) o &M= 3 3 ACH50 T 4F\v . =2 W % 0 buffer & ( ¢ cvett

5 & U 0.03M EGTA-Mg ™ T-GVvB & @ w = .

5) in vitro (= &y 2 AAESErEqT @ XEEMOF oovwl =, gypttE T g.03M

EGTA-Mg'T-gve THEx » RWE = B/EE U T goy oawlE3 M R T IV'C T (v, R T

€ =4% . evBt™® = 0.03M EcTa-MgTT-gvBT B Y GE G AIR U, BAE & 3 &
m %= Tclassical pathway &, ¥ T=RaE = 3 2 Y& fn &= T alternative pathway » o9

AT B ARRT L TR

[ =2 R

1) &R R e PHA R RS (3, sSM-A AR T W I S a4 - S o, 27 8 &

AMRITAMWMHP NP IHRIT L, S ORI FLr2EFEITRTIAGE S = L=,
mm

PPD &M & v T & FBIAR o & A" S sl 1=, 20 4
’ PHA ]
SSM-B £ T3, §IXAT & ARG 5 3 R A ; ) O
Lo LT Sy
, = <« “w 3% — =E (3 &N " 10 4 . ¢t 1 b V-
5, & &% 3 A o, gsM-A A% F & & ER 5 : ?\L‘_T_L\J»é
T oA > = (Fig.l), J i i i -
0 T e o R e T B i A e Mo i v B S
NE/R TSIV BRTUTIVaE A 20
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FeHmRLUT T, SFE - Fakhiffhias sanl [ L/]j
- I o= s N
s Tz e 10 ID l JT-,\.G
&1 1 J o b1
1 -
3) in vivo\s ¥ v & classical & 3 W alter- i
v - - R
native pathway \c v & 2 5 & . BRIITR S . .
a2 fE& oo/ & L, 5 5% 2 ¥ s & means * s.e. 2 L 2 3 4 5m
TEWw TR, BB ST, IIF 4R (2 CHSO T %
130 A

B rB 0 ISSMHMEEESTHT I A

e os b 2HREIE, 2 AMRE FTTER &,

ACKHSTE = Fv v T & B ER o @ AR S otz (Fig.2), ]
. ) 100
DaE Ry = emT 2T BRET ST

130 H ]
, - H5
B & ooy e L, TRS4RaTNE & means * s.e. i L ,En—/’!;‘t \l\L
. i [
Y i 0 LR |
&4, L . C4, C3, C5, CIT 1T, SSM-B 3% L | L ‘?-L».A 1
L

Sm 5y, ¥ YIEIUT D @EAaH S K A /

. 100 4--- e P
SSM-A T \FT 3 ¢ A & EATw T A, (=, SSM
Tiydose responsey 3 o 4l 3, T 3 FHHE 2 0 1 2 3 4 5m
(Fig.2)
E= - \ & = =
R®= &9 c4, c3, c5, co YA T wSHEmM oo SSM-A (2ug/ml) -

o—=a SSM-B (0.2pug/ml) n=5
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. 120 C4 i I T
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(Fig.3), 80
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- 0.02 u3/% 2 BB T\F classical & ® Walter-

80"
native pathway (= & < 24 E R TG o, . 1207
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Ta v m s v (SSM) (FARERE §9 A8 ]
e | EARIAG SR AATES TARA ¢ 3 A001—
2 T B REEM o mFRE & LT RR TN 12?)-
A, BaciEe T s > TIRBEEA LT
REBTn T wd., 8B TS ERAL & 100
ssM E4% 8 §2 2 &\ 5V PHA & 85 W PPD 132:
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3 WRaE wiT3 3 FWm3&EAMETE I L X

1001 --

80"
Elxw d 2 Aaea, =, @& FL/07 A 1200

1= >\« T\¥, gssM-B A U c4, c3, €5, €9, Cla, 100{-

cI-INH = T|M A" & S i TE A SSM-A B T\E Q1 -

W3 & A e EAT R <, SRS E % " '
Wi TR B A ot Do WE, iy vitro 0o 1 2 3 4 5 m

% = Fig.3)
TE T E ACAMBERCHAT S xm oA, &, (Fig

F o 5 : 3 0-----0 §6M-A (2ug/ml)  n=7
AR FATER T 32 & T &R &R - U8 » 2 o BN (gl e
CA\T A AR FETE ATENR R G o TR @ S D

S E I A FERTUBEINT w3, AF 4

RET T g =39 BA 330U RE o BmF g B« = R L ARK B0 TR
TR, 2U03AERsy . MFL S & \ TRERESHRAS . w8 e

AUE > AaBWEIFTESY T 94%F 32 65 2 5 wr.
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BHE S 0 vadical B HIE SLE @3F5¥ 30 2%
— I ve £ I- ¥ o5 —
AL :BET IR PE TR, BRI, g E

(899D . Fc L zmiike ¢ 79— (FcR, C4R, CIR ) 13BHAE
@ B, BEBK  bo1. A7 v v#Fih o, RAFAHElS
EWBEILE T, hmorid Faclon i< F M LR . AHGa
kb A L BB Rk S I U A 5028, FCR 3R 0 9%
KEREI V1L ), B o, YoFAY L. taiEHiFE B0 k.
NEDZ B tbas KL NG, — 5. PDHIECERT HBE#A D
Suf;q"r‘oz(iole radical ( 0z ) \TEPENKEIEFAL AL . A ERY
2 HI vm«m/MfIq&mm LHEMABRIE L, BEIND -
wfé%\«rmy%f it -8 A =5 2 F v HETD

A5Y B E T o W lry L3 1 L. H ke A4 /Jéﬁ?ﬁ%%z
3 1:4 CY AN h, AEELIFer - F2(SLE D) ok
21, BEBAME(T.C) XA S 5 ’fmcfm/f\xgﬁﬁa“@, > 45 .
Ko s BUHEBEE L |l 103 AFM 279 - FFz, 07 B ek s
l;’i"/;f SLE @iFEAF o5 o 0 A BRI Ee 2 &,
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L/c/a\%lib, MIER G K (Edk 1: EFK2 )i, hizdhmksEan
34, HAAh . Krebs Konger éﬁ@jn/&z (KRP )% 117 Hank’s Rt

A %, ShandonpBlémi2EME o0 S il > f)%ﬁﬁiﬁi’z 2587 2 XN
W, 224 F2Cy bu, scorpm, &5 BIEM. Gl FITC G
cb lgG v [qM. Igh  C3 s, RLRE L4710 . %%ﬁ’iliim
AN o ANEBEE L4165 T FLR FF 1w 1d. foo #EHi ath v 2

Sk A (A) 0 TS S (Cordis ) t bw & mik (E )< RUEA 2
St P OAFS K EATS EAl ok, C4REBF U (3R nTBFx n/mw
AVEAC/IS, EAC /423 £ T=. EAC /4% @4l—ﬂcliﬁorwsbﬂ/5/f, o
Tew 3 512 EAC/4 LXRBLTL CZ (B%E) 5 &1 C3 (Cordrs ) & R
KA vy EAC/423 EIEN LV . z2x/5mli:BBEC L » e EA7s , EAC
/%, EAC /423 ﬂé\zs/ul b v 7 R R T &x 0%l K ﬁa&/ﬁuwv%ﬁ
psz/J EAe v 109, O HPALH. BB skE . Josth. N v |
ShU. Ao/ M- R 9 274K LT, v, 348U
PEBAAEL 4 L8 L et o F Bt L, vty Bl g F ¢
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BEEDA Y hoC o bRERE. 2 EAAF L. VMo S HE4T G
s F, AR, SLERAET )24 v >y 4 a-w (PEG ) 1t TAGE L,
Lo MBED G sl B Adi i, BHA EvT - RXHE. v ey
LR ST, 351, JnSLEAF 0wl F CTT, )2 G-20012T 5
BEATE o, GBIkl 20 BB mEL 7 - v, Bk A5 psl
BHRAKL BB ik, ATk vt o | ALRALE, % . 974 (SLE
A0 TGS ) o/ml | Con A (Smypue ) 24l TA VNG, 2 E
( Dovpeg/ml ) 26pd, VBT ( &mtl ) conl - KRP & w2, ZFE
23md kL. 0001l BT BE BT TR 195, KRPILAYA (AL
BRI c2mh (4x/00 ) E . 37°C, SodBRERAE. B i 0C
WKRE L. zecorpm. & HHEM L L RD 0.D5F0 Eprgr oy, ¥ 0 EE
NBT BZRBY Lk, ociiz Rt 8. C dismulase ( SOD ) %
o2 F, ML o2 - By LAEY & ( Table 1) . SLE &
Hrzmbat Zs 79 72 G-200 V2 & BHBEITGT . 2RE 4 DB
—w L., Bz A5 B%lic. YEe Vb L B NET B2 B
I RL 1., b, Hypoxanthine ( 27zp3/ml ) 62ml,
Xanthine oxidase ( 40/43/)1[) O/l FkRP Jmbiigoz . 27C
y 3o Ml Burh tDstonBEXEEC0r77 ) LB (K ) L L. &F»r
BLBE oKz TdT3 e NBT B2ZE(F) b LI,

(45 %) @ SLE B EBBHK B 15 FCR, (4R, (3k 9 BHFEIZ4 b
Y. Table 2 n &2, AN I BEA -T2 v A FEATE 70 &
cRERFIMEL SLE A T KRR AS 2. C4R. (3R (T, X %
W =%/ %, 37 % kO b oWk Ak SINT, BEE A BH kLAY S
YA A R AB Y. (4R (3RIG—E N, +80% 3 HFiv €, f tids
K%b L Zae 380, ko 20 SLER:Fo t A SN B O N A
LEC- 78 BB AL HRIRT 2 v . (2L 3k (7L N TA
L WK NSy 47, B2 H58 =T -40L b/, B3 BB 1.
-20% =404 r V€ FRYXAL ST, G\ SLEARF 2 PAG xR <
d EMHBET 1 HR T3 e (Table 3) vt o F XA FE 2 35 40
e, Lol Lo« BBkt FIR@ . bt BEG - 5L A4 H
Sdite, — % ABUR D A0 PEG XUTR 1= & 3 HAEDTE ~ L g L3127
BHAL AR LB e, Ve, F AN IT L v B8 v o g
A, 7. SLEEFBHA LT TNby 4k 3k ko BREL D »
CHANBBHEE B o (4R CIRISETABR] 8 4.0 W TeG HXN
o LA KRB IR TES N1 ( Tabled ) , 81 SLE 5 & 3



ARERFIMTEE AT - VBT B Z F Hypoxanthine - X anthine oxidase
B 530k T3 NBTERZ (2077 ) 1° 3143 LtF 2220 3 ¥ (
Table 1 ) 26722791 %1 ). 2dvix SoD t w23 e, 78.7% 6.7
%o vBT BZHMELRAZIAE. — % %% 0k &3 BHHE <AL 712
NBT B 29Tl 7% e [B8LABRET o T, SLE B o€ %F . 7 X
B $3FBVL N L BT BZ 225, %) 5B k). 367 %
Y2h5Bc102% B3TBc1sC ). Hasd g bz L.

s s ) Re o NBT BablEe kst

(47 ) SLE £ BBBH o FCR, (5L, C3RIFBEF vz e . A X 4R
Tt s MTofbdreta. @i A3 a0k 230k, Tledd . (4R
(3RIET 2 B Y | 1B F o (% &~ Lig (3 &EBLC1x5 DL €Y
— 0y JEE IR [.C A o e EMIIBT I KA TS . (%

, €3 fragment ¥ pH 3421 €7 9 - inhibiter o F L 2y 24K
o = 3. FALE B8 ) BHWIKG K NBT BEZFXR» I~ 2 0
B SoDEMZ S b nd ), A TJD Sy VBB v T K
Sf-Ts 2 e 5. OGRBHEINBT Bt |l 7 &0 Zbd b, ok
Hk o BEAS T A ARTy )27 B0 k| HB RUBAK I MK,
wl . (ABIBEN AT RIXE A A3 05 4. SLERFAT - ¢ VBHK
SR MR 3 CoMAFEBEEAN L L 24, (3 BLt 9 -
LV SLE AR EVMEF IS - r G L2l 23 25 0@ &
Iu - PR AEI L e (TTSLE 5203 ¥ (| <, T.CEE - %
B, BRUVBCTELIE, {5 h b, (4« 4116 (3 &% L0 ¥
DX BEW I Le 79— 1cbE L. 2ds & 3 BB G AZRIEX 21 15
TCER-PY)., 0: BAAPEINS, 2 oBd¥Hr 24 V7 - n# £
LGB I3, Soth s B FEEESHY S ko 3 L Sy —AE
nFEAY | 1. WhE 0 [.CEHIGH)L . o iAS 3 AS » BIF 515 A
R ) '?)‘ Kho REPY T XX E T 5 h. ) - ke $AMthC s L
€79 = oaffimty kBT 3 AR R RD. A% 05 15 ERITE L
G AT 0 E D RAAIEE 5 L o % 5 I 4AEEE o BRI F
4307 24387728 3 4 3
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disease . J.Clin. Invest.57:836,1976. 7).Boyum A.:Isolation of mononuclear cells and granulo-
cytes from human blood. Isolation of mononuclear cells by one centrifugation, and of granulocytes
By combining centrifugation and sedimentation at 1 g. J.Clin.Lab.Invest. 21(Suppl. 97):77,1968.
8).Borsos T. and Rapp H.J.:Hemolysin titration based on fixation of the actibated first component
of complement. Evidence that one molecule of hemolysin suffices to sensitize aneruthrocyte.

J.Immunol. 95:559,1965.
9).Smith M.D., Verroust J., Adam C., et al.:A study of the material inhibiting EAC-rosette

formation in the sera of patients with nephropathies. Clin.Exp.Immunol. 30:364,1977.

10). Sacks T.,Moldow C.F. Craddock P.R., et al.:0xygen radicals mediate endothelial cell damage
by complement-stimulated granulocytes. An in vitro model of immune vascular damage. J.Clin.Invest
. 59:1161,1978. 1) P W 310f-3% sk &, HAG E. SLERE @ § B 1 M
w54 A k2% % /2 4dh81% % v C; Z; 4 F 8 W superoxide diemutase | F 78 gk

WA R B34l Viamses bH, %75 .

1.M8T Reduction by Polymorphonuclear Teukocyte(PWN) stimulated by 3. Rosette fmhibitien fractiens trested with
SLE Serum polyethylenegl ycol (PES).
granulocyta " "Serum Serum traction rosetts TRATBTETEA
ﬁi’:"“““ ;\% Nelo_ (2) N2 (3) W=3 faL s (5) NS (Pes) EACIA____ EACIAZY.
o . . . orml(1)  SLE  pellet w4
N8BT 0.2 m 2 " " supernatant -148 -20%
PMN(Normal) 0.2 m » " - 0 " (2) u pellet -728% -88%:
Serum 0.1(SLEW1 " g 0.1(Norwal) 0.1(SLE) " * supernatant -32% -425
" (3) normal pellet -6 % + 3
SoD(sigma) O m 75 Units 0 0 ¢ . . swernatant 8%+ 5%
Temperature  23°C 2% 0'c 3% 2%
NBT reduction 26.72%7.9% 78.7%6.9% % 4.9%0.6% 3.62%0.69% 0%
(%_control)

NBT Reduction by Xanthine-Xanthine Oxidase system (K= 0.177)
* % inhibiton , KRP = Krebs Ringer phosphate buffer.

2. Percent of rosette-forming polymorphonuclear leukocytes(PMN) 4. Cytoplasmic inclusion bodies and CA- and C3-receptors.
in patients with connective tissue diseases and blood diseases.

- x TncTugTons ™~~~ CAR(R)™ """~~~ X .1¢ ) I
subjects (nunber) EA7s EACHY ENazy K 1g6(+) 20.7411.5  23.4817.9
Systenic_lupus wata 2l wxffa o () o8z 3.0t 2.9
erythematosus (N=16) 1g(+) 23.5413.5  11.5¢ 3.5
Rligustold 48111255 36.7010.00  46.9f14.28 0% (=) A.7t.2 283405
arthritis  (N=14) €3(+) 19.3410.1  23.8410.6
Progressive systemic + 0*13. 29.2%12.4% 0% (-) 27.7¢401.2  21.7t 8.5
Progressive Sy then | M4-1417.2%  27.0113.1%

Acute myelocytic + 7. 47.0%10.6% 0%

e lhea) | 545t 635 a0.0t 7.9

Normal persons(N<15) | 52.6#14.3%  38.9%11.68  47.0811.1% 03
« p<0.02, **P<0.01 , #++ p<0.001,
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GRAFR L Factor B 2ER 70T

nA&k% - ©WEE RLBE
(BEERBITER - & - REM)

ED DIARRARAY, 4, 2 P Poprdinka Facly B o5, <
7377 -3 (M) =S )AEKIMN, Thz LBTF3ERSErs, HHC
R aA | 2uv32 e, Mo # Fe veceptvy ,  C3b veceptor FH>>ef
e, ERRRET2MEEQa®Z L, B2 oBEr LBRE (T v
B, 2R LBPE A, H3 v wmovitn T He & LPSBIEI K<
Wi, Facter B @i it\"?\{b@'é T es, %iliﬁﬁ:( =

AEE, My WEMEAR | RBEE factoy Brerad ) UEAETT
MR 1=,

7
Jo TARY > Schuyder g Baggislini o D75 (T Exp.Hed., 148,
jqud ) B L, MEM<EE s e R, J M HE 4aY 2 2w A vl
ISHTABAE L ( 20 ), MERB e Mm@z 2 T BIE | & (2),
2. 29075y -2  FBECBUFACERA .
3. Prageofleiia Mo /{EG ) Lo 4 = >EM2, 3T 2 B
Bk, LAF B kT4 BT Ve ABRE L, BBERE Hkic W2
THE URAIR, T4 EvEMLEY M) B | k.
4, Facter B o A FubLoaF ik ( Bkn T, £, /93 ) rd 5 E.
5. BEEE AT 1Y =3 Parry Lo ( Prc. Seo. Exp.
Biol. Hed., 119, 384), B AL X 77 ¢ — 2 2 Andersch b a 7725 ( Awer.
T Clin. Path., (7, 571 ), UBE#AKZEEEF. (LDH) 1= Wiiblewski Lo 3
ﬁ(%u$LW$MWMV@,ﬂ0)kJOﬁ%(ko

PN BELIS, RArALHRG, QEMEL PBS T4Z L,
[ % Triton X~100 THIMEE BB, BT | &.

6 REMABE AN 20w 7EEBARHE & May-Gribwnld
Gremsa ZE L. My 100ABE ) 2 FARME o T4 2 T > 0 e K F.

;. TA e Ty 2B AR, WALt 2T AR T H
9, Table |. LTl )R, ZC 2K BLERDANT AR,



Table I. B2/ FTILTHRA| TV I,
2. Foctor B ”’/% 2 Table 1.
2LV 2 2 B & . 2 hr  3rd day 5th day 7th day
M o Factor B o % o E z 1 1 1 1
{'74/\’ 5— E} 6 lt l;v 2C VR ZC 1.73 1.38 1551 2.39
rLaldHkE- kR (Ry 1),
3. YYV4 -k 3,4 BT
i- °Z“"°1 5, s Ay, MLtk AT L
0.5 —a= g NGB E B, D 6aRRERE, R
i Br S ) sphrAEobEntd ¥- K
(PRg 2).

0.01[

o
b

i 3 >
Days in culture
Fig. 1

A T%/min

0.005

4, BHLZ 77 9 - €%

Ahr Yo BT, Bl 2>2C
>R BTH k. MRAEE O
tEIBTH- RoS, 5HB KL,

I ----intracellular

——extracellular

Days in culture

Fig. 2
200525 )& ES B (Fige 3 D, )
5. LDH#t  BAhrHd,mHid,
2. 20 B ORTY B - &,
Lok A Mo Bt A< I DEL ), 58
i Hri3 20 28 Lol I KRE- K
El s (g4
= K /,' T---e
% 0.5 5t /9‘
:; ////Oﬂ-"“"'-—-«;




AR
Mo 2 2C WT'da ) B Ye BB Tt Faclor Bog % wE2
N, HBEBIH, invitvo o LPSHELE L. 2 hH THERNTH- <
AR i & SR

He ¥4 ET Y ERABRT 3 « KWDM enzojme 2/,  LDH o BX,
Srat N EIL A 1N, N — BB E e BRERPH. AEE, 2
BB F 3w BIFFEILBEER T o, L2 >, T 7°9= yL3 R 2C
I, 4, SHARITBHEL R 27 §— 2 259, LDHo AN, AW w2
L@l ok, )G Lt R LN, o< anB R o R,
R RERLAEHI AN BlErrELIY R X Table 1. kT
FEAHAR, @@Qm'ﬁ/ﬁm& de Bz Ttd v, 3, 48FTIL2rRB
< AR, BRI A MT 3L, 20 BREFCE B U B
NTEE NN Bt D, b recepor EAT | T o, Fix BRABSK o &,
BEEBH» oo, QT oBEFoBlstLEBEF 2. T
A, AR, My 2AET 3o mitikbo ket ) > v k70, 2

N U,
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VyFFrCEomgE BEREGLLERHRESEE <y T -V
FEOBEE — HEB®HCETLER —

HEEB, BEF—. ARG (ROXK - RRHFAR)
H.U. Schorlemmer, U. Hadding, D. Bitter-Suermann
(Inst. fur Medizinische Mikrobiologie der
Universitat Mainz, B.R.D.)

(ZELwic)

HEBRESE Y ¥ F 5~ diIn vivo, In vitro ORFORICH N T, MEEEET ) » <K
(cTL)DOFEEFHEICH® L, X, SRBC CXf3 5% pfc #F#% In vivo, In vitro
CKENnTHRT 2, CORCEEEFEUCRNTOERZMACIHET, v F >y ORERYE
REOBF LKL AME TN,

vyFFridk APC OFEMLE AL, HOEMELRX, vF >4 F LK C3b, Bb, D
BUMD 7 m_n v R#ER D complexation Ly T8 unit enzyme M T AT LICL LB
BPYWCETZ 5o 1| Hv v FF ~d fh OImmunomodulatord JAA &k apc  EMILE ) xR % b
In vitro LMW T, murine MF HEHEIL LA W2, In vivo CFWTEEHILT 5, v~
Fr UL HEETSI180 BRFEIEMEORZ LS OEPN5 L In vivo k) 2 5 M B ke &
ME FHIEM L S180RMEMICE, RFZAMELRBO LA %,

ChLDORBOV Y FF Y ORBEHRUERACHTHEHELBA TN, BEHMBEESE< 2=
7T-VHERL, vyFFrRF ECEMEN S unit enzyme IC £ 5 C3 @ feedback
activation O % HE T %,

(EBRAHERVKER)

VyFF L ARMEE 2 EBOEMEL

C4 deficient guinea pig serum (C4dgps) %4« OWEDOV > F 7> L 3 7T, lhr
incubation &, BEOWEMEIIC L b, . Cc3, 5, factor B EHEZHET A LE 1L ICRT
BIC, 3D0EFOMN S HERIL TNk, & OEMILE, normal gps FICTdABEICET
Y, vy FF kL by path AP =X A TEEIT L ENERINL (XBER ),
BCk~Xsvy7r BESERL M- “e~<7 B E, AN dFABED c3, 5, factor B
OEELER L.




vyFF R F ETOC3 cleaving enzyme DHEK

c4dgps 100 ul € pevet WEBLALYFF (519 /n) %100 pL FML, 37
C 4 min, incubationL7cf, 9,9 50 ¢ T1 min &# L. k% DGVvB" (€T, 2 E+AK
e L, CCICiBbNn pellets KR €3 (10 unit)Zd&HMmML. 3 7CTRIE L, &AFC3
EMERE LA, 1R T 3 ABEEETT unit enzyme (PX) PERL TV S
T EMEB Lk, TO unit enzyme @ €3 SHIEHIE. 3 7 C THBML 4 min TH D7,
PX 5 Bb 2 L7c decayed PXx=Pxd (. factor B PHEMIC L Y px KRY, BY (3
SEBEKEY =TT, X. ItOD regeneration{d anti-serum B O HFHE FI block TN b,

vy F rRUBESEICL 2ERIMNEOFE

CBA/T =V AV YyFFRUBELZEY 2n9/Kg, 3AM i.pBEL3BERU6HEBEIKC
PEC %HE LT, lcr EWMP 81 5% @MMBEE LT3 7CICT 1ghrs SlorilihT < | &
ArERMEEEEE BN ABRER2IKCTET. ChLEMOS 18 0 BMEEME &ER MR
EE#4pEc OFEFEHOMICRGAHELIROL LN,

BERME LVD) Y V- 2aBEREEICRIEZT VT OHR

VyFF PO E D zymosan (X In vitrolCEHFW T, ME & incubation 354 &
lysosomal enzymex BT HC EDHBL TR B, vy FF Y OBAIIE, COHRIBER
InF(ER3 ), M2ErT . M3 KIbEEKINK C3 OME Fib lysosomal enzyme (€
15 c3b ~OFBEALI LT, In vitro KFT A, c3p  EN Ly EHLROD
amplification loop [d#A& L %W,

VyFFrrOFETLEEME OV YV - sBEREN

vyF 5 <% NMRr 7V A 2ng/Kg, 3HM, j pBERABEIC pgpe BERE 3 pp P
adherence PO, M1 9 93 AF 2 4 hrs H#E %, adherent cell XRUEEWBRFOp _
glucuronidase WEHZERE L%k, V¥ FFrREBMOMEREE MaCtL., p -
glucuronidase OFENEMTLLHIC, AFEROREE LE~OHMIBBIC LR L (K4

c3b KErEHEMBEEE MBOFHH

RCARNEFECLY LY FF AN Tpx #BML, ¥&c3 & pevs™ HCT3 7
C, 4 min JIEH, KIt LE ( REBEEXKBOIKC c3b &c3a %&L) 2% normal PEC
adherent cell ( PEC 2 x 10° ®37C. 3 hrs ) WML+ 24 hrs incuvationl
czic Plor-psls WML, AP 8 1 5 OMMMEREZAE LALLT D, o3 EBROKIEE




BT, 1lysis 168 $ THD2DICH L, v > FFhskpx & 3 ORIELE TR, 6 4 %
LHALICEEMREEE NS OFHENHI LN T,

(% #) vrFF ik APC OIEMILEEZ AT 525, In vitro KW Tk MBEMLEE
£3INT, Allison bLORMWT 2 aApc FEHALHI= MBEMKILE L ORICEER LAV, Th
o apc EHALHD MEL VOV Y V-~ aBROEMETTLET L L, V¥ FF Y CEE
WEARML, VY Y - aBRCLACI O Cb D777,y TF-varyrerlbnitt®
Zbhb, VyFFrBF LR unit enzyme® B EN c3 L b c3b HER L. ME 2EHEAL
INBEER, vyFFrrONERBHEBELEZELXLLTERTDH 5,
T cell adjuvant 72 AV ¥ F F YOEATESTD ) »HA 14 LB ME OIFEMHIL C3b

EAMd OIEHII &Y functional CE— DESHIL MEVFHEINLEHLEL ORI RSG5 EDO

RETH 5o

=1
Consumption (%) 100 -
factor Conc of lentinan (u7/mt)
5 25 50 250 500 2500
Ca 0 16 48 68 78 82 &
Cs = = 30 39 30 20 13
B = 16 39 60 78 70 2
5
*®2 a
lysis (%)
P S d3 d6
lentinan 45 80 T
pachyman 3 23
pachymaran 42 60
HE-pachyman-1 0 21
" =2 62 57
#3 Complement activation
alternative pathway
conc B—glu
lentinan (gMé) totalX release(%) 1
0 1.82 5.5 C3b
10 2.34 3.2 \
50 2.18 8.0 c
200 1.80 4.2
500 1.74 57
Zymosan 1.44 2758 C3b B
Zymosan 50u¢/nl ¥ my/né \
LoD
Macr —8
% 4 \ lacrophage /
B — gl X /
] - glu /
VitES total(mymL) release(%) \\ ///
normal = 4.08 11.5 Mo i
lentinan 3.92 14,3 ™ Lysosomal enzymes ™~
zZymosan 4.45 47.9
lentinan - 11.6 30.6
induced lentinan 11.5 29.6 Macrophage activation
Zymosan 10.0 54.8




(*Cl-L-Leucine ® BB J v N HHE~ANDRAH
WA T F FELFR) , M A& IBE F S EERKRF

¥EBWREDORBEBWCH 2»d b 3, Staphylococcus aureus? & 4 & & 2 &,
MAEOBHMAEAREEIBER Y — 2 L L A—RB a2 EERALN, THIC
REPWCER T LHELHRETL, 5B27THBEHIIVBLEAL T B
ErBg8Ihrk, TOHBREDbDbHNhbHhH (L [st Complement response & H L
A #1 % lInd Complement response & &1} 42, & © % & responsel Dn T,
Ist Complement response(d, REICXH L, 2B A EFEEZL 2 EL L LDLOH
thitio LA & L, HBEEORBPICE > TETL, ¥ 56K lInd Compleme-
nt response A REDOEREMBE > T, HE, HGARILCERI N I2HHK
i EANS B0 LEZ TN,

GH, COLABRCFPTLILHBE~NOBERT I VROBIABILCDnTH
L AR HERBBLCSTIHBEOELEELEH LD THE T 5,

% 7S
B4 ; Sprague Dawley % (SPF), #E¥H 7 v b, 30 E#FEHL &,
¥EEH; 18 %A HAAR (Vitamin Free Casein ), 05 4 “ABH &R %+ 5 %,
SHEHMHEBT L 2o MAEWE 20 2/day/rat (4 BM) & X O 30 ¢/day rat
(5 ~88AM) #HBRLTEXL, KEABEBICERIHE L,
Y% ;5 Staphylococcus aureus 226 tk % v, 18 # B C X 8 X10°/m %
# 0.2m, 0.5% BFICIX 2X10°,/m% 0.2m % £ F CHEEL L,
B# 7 /B (“Cl—L—Leucinex v, 10xCizHERBRRNCEHL, 25
MkIC18 B ERHK LD, 05 FHEK THK L OVHEML (“C) OHlF
gt L o

Wkt o (“C)—L—Leucine OHIE 5 & ¥ & @ stroma (X1) 0.2 5m (T H
m# (X150) # 0.25m % Mz C37%C, 60' T incubate L, H B — il &
ke EDOCD, 7 v+ (M) mM¥E (X1) £ 05=mmx T, 20T, 60' T
incubate L 7% #% , 3 [ gelatin veronal buffer (GVB™) T v, & #1
AN E, Lk, MGG EMEK (Ag-Ab-C-complex) O TUh &I & 5, C
NERSILARL I 2707 402 —THREIH, EBRBERIATATCNES
TAY =TT EBZHE LA,

(*#CJ)—L—Leucine ® #ll & IC (X Liquid Scintillation Spectrometer (Pa-
ckard,U.S.A.)) A w, 5 4HHEZE L o

BEHEA

1)) HE-—HA-—HUAhEEdroERFHRE



2) [("“C)—L—Leucine OB ) AH EH O HEE
3) HME-—-HG-—HMAEBEEOHR
4) REBFE3IHAERP IV I3 HEORMBICRIATN R FREEEEO AlE

& R
1) Ag-Ab-C-complex O EF E£HF v v v stroma EW IC, HL M, X50,
X100, X2000%&H &, FLME X200 THFREXL, X2, X4 LCRFE L
ERIERRBRO Nk, AR EE*XPCEL S WD, & Y Jstroma,
X1 L, HmMEX15042FTH/EHLEREL L,

2) ("“CJ)—L—Leucine 10#Ci # 2 v POBEEALCEHF L, £O0H 1545,
2BEfE, 4BFf, 8 REfl, 24 B, 30RMH, 48 B M B WCEH ML, (*C)
OBMYRARAEFEATE LA, 1R FTZELS, BV RALOVY— 27 3 EHB
2EHEMEC» bbb, aRMECEIZH 2THEEZR L, 8HHMUBEDOR DA
AE LT TEdok, LR TEHBEZEMERIALIDO E—27 L LT
i &1 %o o

3) Ag-Ab-C-complex ORI OV T, EHEILI N MEUND AR
BOHKE*HRRBT bbb, Ca Mg" o F# L # v EDTA (0.04M) % £ 5
WeELT, MELES LA WREOD Ag-Ab-C-complex ® A, T+ % b b @&
oHEHELEZVWRED IO L, GVBY T 2b b Ca Mgt o5+ 28 B <,
Ag-Ab-C-complex ORBEDO DL H®mL T, (*C) HAELRLEZ A,
R1CFEFTCEL, wFhoktKkiCrwnw s, GVBY o 4 i L,EDTA

(004aM) DB &, B.GE Lt AHKKCEE % L, GVBY" f Tt tko A &8
FLTWAZLEHRL o
4) BRYPp®% 38, 13ABoMBBEMmMELE (CH50), ("*Cl—L—Leucine®
dpm/m¢ (1% ) % & OF Specific Activity (SA) (7 v M 1 m % b O H
*hEsmEEo IMICT 46, ME1mwOHERICEHIATNALT A4 Y b —
THEMHRE) BR2ECRT LD TH b,

18 28, 0528 LI CREEXRIBBEOMAEB~NDOT IV F—7TROAHR
A, FRLEBCI LAEBCEH, EBFmLEHEDL EAL Twnwbs 2, SAMHE
bHEE B MM ER LK,

— 513 BB TCH18 P HAKREIHREBMBELR LA, ("CIOED A
HE LMK, CH50 3 EH@EHWKCET L Tnbd, L o TSAEDEC,
EREHFLERKEOERM ZE &R L o

0.5 B TECH50 2 18 2B LEEE*R L Twan, (*ClATE=E
FELHLBVWELETRL, ThEFREHLCEPNW THIRAKCHEEZLCE NE
R Lk, SAMEIRBKLCEVWELZR Lk, T 13 B EBEREHEISNE



AL, SAEYEVEZEZSR LA,

0.5 IR ELEOFEECHDODLT, 18 s KCKL, ("CIOER DIAIR
BECES, AEBOEXECH T 5 (*C) OBRIVAIERIELL{(BENC
EMBBH LM E &R ok,

EJ o)

HMAEODABRBHBE CL(CE®RLLINAFTEEDR D 2 v,

BME~NORIAIPOBMIBZEC, 2BHMTE+OE -2 % RT3 EHBHL
ek ok,

BEXERETCHMBEERBFERETLTYwSEHE, M4 o miE & CHS0)
ZETF A2 MED incorporation [ HEHEF R BN BB LA, KHE
KREWCH T 5K DO Turnover WE L LW EEFHE I N 5,

BREB3AEOHBOY — 27 RE, REHEL2IREHIIEGE, COR
ko LB CHE > T, #A O incorporation $ % o TWn b &MRHEL
bk ok
BLEl L D2AEDOBREI L 5 T incorporation $ £ %2 b, RENEE %
B4 %A O incorporation $ W &2 HEH I A 5,

@ | g

Incoporation of (“C MHeucine into serum complement

14
" 7 e NHIBITION OF BINDING C]- LEUCINE FRACTION TO ANTIGEN
of rats in various nutritional states ez [ ]

ANT1BODY compLEX BY EDTA

°fo%

SAMPLE NO. 1 2 3 L} B.G
g+ 8 w0 E | 43,0 B30 12,0 5.5 | 17.0
o 18% INF. | 103.8  108.4 - = 17.6

100 . 0.5%7 [*c]

x 18% }lO/-ei
o e e7A [BE w0 me. | 150 156 160 17.7| 17.0
R s (0.04 182wk, | 132 2L4 - -l 17.6

15min,  2hrs. s, Bhes. ites. 30ns . 4Bhrs.

Hours atter (*C)-leucine injection

450 AnD[IC)- Levctng N compLEMENT In RAT sERA
ON 3RD AND 13TH DAY IN S.AUREUS INFECTION

DIET AND 3ro DAY 13tH DAY
D 2), 3) 7
srgup CHS0 ¢ ¢ Pseeccr.”] 50 P2 i @ soecncr.”
138.4 2444 1.80 7.6 90.0 0.7
""‘“""” +522  +B07 +007| £225  +R2.92  +029
-
=l 106.0 128.6 121 106.0 8u.1 0.80
liNrecrion)  +1.00  +11.93  +0.13| +£1.00 #2466  +0.231
1 13,2 558.1 097 2.6 363.6 540
o MFECTION 4097 41773 s0a04| 12 0@ +0.302
b | .. . .. -
S v 358" 306.9 3.63 3.2 2.2 3.25
INFECTION + 1.5 +67.5 £0.750 [ * 1.46 + 26,56 +0.367
BG W 17.6 1.8

.
1) CHS0 L:vzu% OF RAT SERUM DETERMINED BY SAKAMOTO'S METHOD.

2) DPM/ML OF [*'C)-LEUCINE [NCORPORATED IN SERA.

3) Spec. Act. : Ratio oF [L4C] 1N compLeMENT/CHSO IN 1ML OF RAT SERUM.

4) B.G. : Back GROUND COUNT OF ISOTOPE.

o iP 0.01)SIGNIFICANT DIFFERENCES BETWEEN 18% anp 0.57 GROUP IN BOTH GROUPS
e :p 0.05



25, D4 WRFRIHETIHFA Cl} 0 AESBE — L < (= HBs LR Lo A
Th AR FIOIL—

Frto—, ARE, BAHR, REM, BLAE LEER
5 B4 5 MBS (% BAK 5- ARt XERumER AH)

HEY : e g | ik & o C/f_)szﬂﬁﬁﬁﬁﬁs‘"ﬁ > W/»fﬂwa?f v BRI
BELIN e B RRIO T & L e RS HY, U, ﬁ%ﬁaﬁm@//ym
KRE I bR A s IS ERSEE THr - 3 HFHL (1L 233),
TS 2o BREMEIGE L 21 T T TR BREE b aEEE o MEH
3B et , ) NEoF T RO B 3D H B = 3
FES 2 & TERE £A ) A4 ) AEE, LS IREA Lo BEMF
AP AT S Ao et HR v LT o C/}@E]Ziﬁ}\f& TR S
AWAZEN L, HEHE e FR LB LE O TRETS 3.

A& & v hn FFRAF e L P X oL, BRI FLH > 30
3B 1= & ) ABBEIOHT o FEIE. U 1 AculR BpalittS (AH) a8, Fiubminand L~
Hdis (FH) 18U, Chrowic waiwﬂ.fmtz%‘s CCPH) 48U, Chronic agpessive ﬂfm-
Litis CCAR) @ (24) 38, (2B)ISSY v Lines civhosis (LC) 58y, W"ZM‘”
cancamoma CHCC) 6%y %‘*b»fu{;ua(, &fazf't/‘s CiH) 38, Brfal fidinos's
CPF) (B ott4o8lo FHREMG «FH O E. =0 55, RPHASR =+ > HBsAa_ B
AR, 5038, BIE IS v HB. Cy o AEARAFEEY e HRKRS 2%
e L TRBITABEZFZRLST o, EIEFER =L TG ax NZhwan pis
NS MR ERBS O LW@BAEFPE L > KEtAOE. —BFoES v o VI
RY v FABOR R < cs, ch o RAFRD | B4, A4, BH o2 RET 2
V> IR £5T v, BPERARAS) = > ) TRABo e < Bl
rhodamine. T, U T HEs by BRI« H o < =2 REB LG 0 O &
HBs A&%ﬂﬁﬁ)ﬂﬁ%‘l"fﬂﬁg%&O Db yag > OB 2R LE,

B D AR T, Clgpr P < BAGAE BRIt B 3 2008
© 3, REA o R L 0k oBA £ BE v o £,
D CPHT BAH 2 BEFM B cER For>hn d > 2,
3 B I ERNEAT R A, C 3 BIEIR Eo B o t o B precemest noevos's Ff
=~ LT Ummcene o/ H o B £ or, B = % o BF RE3G, C3,
Ch g Bok, FlRo mEBRER = £ Ste, BREMRA H L 3BT 8
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F"g' 1 Localization of Cig in liver tissue

The connective tissue Localization on lymphocytes
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Tobke 2 Detections of positive Clg on hepatic cell membrane
in various liver diseases

HBsAg Positive HBsAg Negative

Histological  No.Cases No.Positive ~ No.  No.  No.  No.
diagnosis Cases Positive Cases Positive

BH 2 0 1 0 1 0

CPH 4 0 2 0 2 0

CAH (2A) 3 0 2 0 1 0

CAH (2B) 15 4 (26.7)2 8 2 7 2

c 5 2 4 2 1 0

IH 3 1 0 3 1

HCC 6 2 4 2 2 0

Other type 2 0 2 0 0

Total 40 9 (22.5) 23 6 (26.0) 17 3 (17.0)

a. Number in parentheses, number in percentage



Ta&.& z_ Detections of tissue HBsAg and tissue Clq in HBsAg positive
liver disease patients

HBsAg pattern HBsAg pattern
in lobules in cells Localizations of Clg
Hils 1 No.
F 7 Extra-hepatic Hepatic Mebrane & Cytoplasma Lymphocytes Immme deposits
diagnosis Cases  cenn cell cytoplasma only et R T IR Pty
AH b e 1 XL 1 2
CPH 2 2 2 2 2
CAH (28) 2 2 1 1 1 1 2
CaAH (2B) 8(2) 2 6(2) 5(2) 1 6(1)2(1) 1 3(14@)
©c 4(2) 1) 3(1) 2(1) I yit 2(1)1@) 2 202)
HCC 2(2) 2(2) 2(2) 1(1) 1) 2(2)
Total 19(6) 3(1) 16(5) 9(3) 7(2) 4(1)10(2)4(2)1(1) 1 12(3)6(3)

a. Number in parentheses, number in positive Clg on liver cell membrane patients

Table 3. Clg, €3, C4 and immmnoglobulins on liver cell membranes

Ig G Ig A IgM c3 c4
HBsAG No.cases # = + = + = + = +
Positive group 5 2 3 0 5 0 5 0 5 0
Negative group 3 1 2 0o 3 0 3 0 3 0
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76 R¥ T, RBRAE K LT, ko AKMEE R U (Fi9.2), 204
bilirubin  AL-Pase % 2 K &HE 12 @ AR @ Gy MG o . RIIARE 2
£5 LPs 9 REMH Tz, LzMA% , k-7¢6 2% 1= Kupffer #afe, A2 A 9 FH»
B3N &=K-T76 T T kapffertalon o BN K3 I E
incluston body Bho RBETT 698 59, RRKX 2B B 2ILE,

(4t « %)

E k2B H »E|ILM L 9% &€ endotoxtn + KIE Rfafe 9% is ¥ 9 0 2
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Fig.1 S-GOT Levels in Various Groups of Experimental Endotoxin-
induced Hepatitis.
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Inhibitor,Activator O EH A2 T B L, X2 RBEOHFUEARSTIEFE A
X N2 TORSD EHEEZ TR L. HILG, CCis G BH VLS OHEL
(K1, M), OK—432% 51 » AR OHABRAKOEH I HEABEKC &HE %2R T
BoRHBEERIEBETH L, 2ROV ICEICEHBELL 2, REFIBE THEE
RN AR EHEBEE» SR TCecTH S (KNI ),

Citve Gaacr Csbrve AR EFMICEFEAOZ N LOVEMEER L, 205 BTH
CiinahHBEDOH O, Lo L properdin G EFEAL TOMHE %2 &3 O0O08% 1,
OK—432# 5 # (3 properdin NE WEFA THMBERA LR SN, Thd 48,5
DH>bHEGEEHTZ (KI ),

properdin, Cing Csacr Csbive EHOEH & FHREKR . X h 5HAE
Mick 32 BEH 22270, OK4228 5kt T £ h£hE B&KE
HEE®RZEZ Xk (&1 )., 24HMKAT, tORD bbE VR HEHY
RESAL LA, €055 T bproperdind Csbrna, Crina & Cancr Co, Cs 25,
CibrnasCod 2 s HBEM 2 /R L. OK—432 8 5 8] #% Tx Cirvad Csc, Caacr B8,
Carcr &Cse Csdd, Csbrnu&Cimve K O HBEH IR B 3,

CHyf A RBR A OEHE LOBELM 572 »,0K-43285 /] % © &
Bl % ECHo%2 Ry B & KCHo E AR I B &L K WCHe EH B & L& L
(RI), EXFARMBHRICENE, SHEBHEEHEAE RS R S Eproperdin
PARLTEHEVEER L, 20 Z2O0RE 3C,C, CGs G, Cing DIET K & 10
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Alteration of C, INH. C,b INH. properdin and C,activator
in cancer patients treated with OK-432

€, Inhibitor C.b Inhibitor

post treatment (1 M)

Alteration of in cancer patients
treated with immunopotentiator, OK-432

100 200 % 100
Csc Cs,

post treatment ( 1 month)

8:79.3 8407.7
w20 w0020

: |
com [ e
Ac 0.65 A 0.8

pre treatment with OK-432

Comparison of protein in complement system with low and high CH,, titer groups

NeNormal adult

HaCancer patients
with high CH,, titer

200 L=Cancer patients.
with low CHyg_titer

TR L
o1

NHL NHL NHL NHL NHL NHL NHL NHL NHL NHL N H L
Caq | Cs Ca Cot C, Co |CINH[CBINH| P | C,Act || n9sisesa

IUOHIH H

Interrelation between complement inhibitor. activator and

i 1 complement components in cancer patients treated with OK-432
: T—X Ciq €8 Ci Cic G C, C,NH C,a Prop C,biNH
pre ) 0.00  0.00 b‘m‘ 006  0.24 9 0.15
. 0.03 -0.00 (059 0.5  0.60 m 0.42
136 140 89 31 82
CINH e 0.18 0.00 B 0 0.20 0 N g
A 0.55 —0.05 | 0.5 0.43 0.93
8 7 155 4 64 6 7%
e o 0. [
A 0. 0
. 8 0
properdin o 0.
A 0.
B8
pre
A
B8
CaiAct o
B8
pre )
A
B
CbINH
A
B8

7 indicated coefficient of correlation
A and B indicated linear. y=AX+8
pre and post showed pre-treatment and post-treatment

— 102 —



29.

IV R CAEErHiE e N ES
BEEHE. 28%3 & RNE (RKK. {/E. $28)

Y RAAEFAIRDONRE . L7 FrRaFs: THa TR
LE BRI 7ed sDTA-C" ERSFE (B-CR) v, B Vussenawig $
HBELE BAC 2™ cabT EMRSFE (4D eiard 3. BRHREY
L HAT e GXEERL.T W3 FEFTEIR. A0 2T 2o 25
OMRET BREoLcr3taTdm B, 8%t Ra T WS
T 3.

(F R e ZR)
D% e % CAXEaR W =D0 T

BMB/c .DDPI (SN o> w2 . B-CErv @ % ax A mttEay 282
B, CADERTEE LA AR AR ) T EAE 3R LB
ECH R AR, IR F GO oaT AWHNE. € 30NN Td
H 3 C5 sham T3 Bl0.Dsfo @ DDDTWF 4D F 1R 3 2 mif,
mEet-o, S rnETReA L EnTh.E. %K. T
THR U HBERNRT Iz 29Z CballSadielEnZ2 3 3.

sevyum plasrma
steoim . o B b B
DDI. BALB/ St cs” 4o ko 200 Lo
Blo.Dy/o, DOD s C5” o 3bo 6 1
c3H Qs? ¢5t e 3o o "2
AKR Sst ¢y” 0 360 o o

2 Sephadex G200 |k & 3 ABATHIERR

Nussemzuia & (= & 0 & SoxmE® 218 bp & AL T 34
DE 71 Ceen W TR LT VWS, T aF e A T g%
Mo X oy & AREELAE D B3 ATSAEMNIEY . AAFE
Vst ¥t EOTA-VES 0 bufferZ G226 YUZ L T BV 4
HlE o N7 - LEMWRE

BERAFIR MF ol ELCITHFRIS-H A AT
A% BR) 4, P29 2R v F S RAR F 3 A, CaDS 2
P29 coanFiErashEe GRBHSE B, 4Do

— 103



BAZTP28-7 COaFJUttro e, T3 3 @mF T

I N ECETHWHHIK, P2 1218 i o
AR 2L T e W T dN B

DOT P\am C3H Sevum
Auo
(E5)
2000 /~ 12000

\
\
\
- \ 7 ‘\ looo
= \
\

e aP \ -2 2P ) EE bt VBSHTHR T L L,
BUSETHN3 e SHEEPLE -9 4P L e —9 % BL b
vehW\§ LaDE TR €0 TH-E.

Thianseds BC T bp e BA LE (ASHITE (FR3 4
CADHEIT Smen L4 Lo Gl¥e LT HSWBLEE 3N,

2. ¢ oam ik .

2ooRRF LA WET A3z DD assoy T RGBT b 3

CFZE3 s 3. 239 2 free €4 € 1T eflective 1= BROH 3
N C4. w{,&,{\e(}ﬁl\’&u:<n: EAX33W3. LeL 2™

e 2P F KFERI T frae QR LT HRITHEN M
eftectve l:'bb"s"‘f cm?b/x'-g-“ﬂ’ (SN AW i %ﬁc'@&nt‘—- .7

assay 1T & 3 A4St By OPRINEER», S 3 e FE32
3.

— 104 —



30. IR CB QR G sz ) b B BEIKR
Wiy’ F|pt—upt REEET HHHE

L BRKE AT R B AP
2 AR KRG EFEFR S IES

2 ARCD 9 MEBEEBIE (e 74 7) Y — o HEFEIT 2 T g
s Lot 4 H-29Xt 5k | 7 3 2t R Aws) 93F %
P— 0 > T /7P A RS ko (L 2), LRk A LB
=1 Aocus e G4 L, X 9fc RV Z2C397ei 4 PrRFT I T e Rt
Ao oA K S0 e3-1 »EETEF TH 2t TR CGEBHE
12 Co—/ Dooriy o AL B 300 FFL 2 v R WEHER Y A
2B AN T3 2 2 EORS A (R (A 5) B~ locws th H-220
5 41 contimogan (ctt) gleEinbs >+ LRBULFRE (T 380 #-29
ERB| 12 23 TR &3 1 (4 300 T B> 1, FIRT G, <Y R o
J 770 S s F - —e (T Af EP G She C3/ e ol
RRLB HND 2 b0 T Q3md 9 Jeey —ako il t REL
[

[(7&] A kBesk» =2 VR, (TF/Gnle xMc)Fz X TF fonle, 2 2f
GRIL (e —ak s ARG Y TR0 4K 3 FH §Ta i) E
FLATRIAE T30 ¢ 28 2T 27, A97A <V A9 EDTA=R
AT E3 7e P 4 7°'£;75/il 7a. C3F7e 7 4 T7KENR. (U;/:o:} Rl
73 M9 F e 9 FRERY £ Cumunsfisalio CRE 4 3-5) @F =3
4 7PREIGCKGE Y “4) o BABRA R > LIT 27

[‘fﬁ&zx%ﬁj C3—1 s 2fRI—) = E—= 125 32 2R L XB8 < v X
climEB GRER( < BB I K <o B K ~2604, pLooor) M L Fectn
Ainalion 2 8B 24025 c3-/ & H-2 9HBA 9 Reordinals
Sraguiney C/1p) &) EIDIAIR T Af & H-2 2 FEGGl TN
, Af ¢ centromire 2 FBREE TH THS, —F TR C3-/ v -2 988
BEG 11 cH T &E 365, ¢3-] 9 BER )77 ) —arTH2E)
LELA| R R RS Ao, D10 C3=1 HAEET (K (E),
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[AE] B vhHdrtw 9 % > 1~ 258 0O Kh o 81842 39 )22 "
b o ZEMFREFIN T3 3 GFLE LUERT) Rux) 49 %
AWtk E o MBI R oBABA TBH3 Cicy BEF R AT EE
ﬂﬂfﬁ( W o IR T ( W %W&M? Cl)«fuéx . MHe) & 1EE)
—ggi123-!24‘7 TEEAN T3 8 eABASHKIR G A, S92

Ik FR e Ao MHC TRE 2 44T (BR & Ay BHERA) vy b (2.

AN o Bt o BB TREE ( CILFERR( T3 ( L9 Ty —
Pl AF SHH 28 BIFA S G >H e EE s KE Tad Zibr

*MMW mWMW liﬂ\zﬁ*‘t‘ﬁlﬁfe)‘,

® 1 037 locws 2. =92 HI7) 2V - )it E

H2K S H2D Tla

| : 1 |
7 L 7 ] 1

2
- Il cM -

24 cM
>

+ -

L]

) Natsvire -Adobai ot ol T Ionmunsl. (2L, 47, 1972,

€) Da Adlia , FP ot al. Pec NMAS 25 ; 943, /978

Q) Haliwiino-ALakal, S, et al, T Immunsld 2215 2025 1778,

@) Nodawine -Aokat, S, gbal. T, Tumunsl, 25 @ prad, 1779,
& Bmanro, s, ot al, T, Immunsd. /22 ) 426, /973,

© Nalinume- dabai, S T Immanid, (23, i press, 1979

) Laohmann, P T. and HI Hobarb. ol Med Bull, 34 . 247, /978
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31. FEREoOMWAR 1. ik &/ IROMWIAEL £7° § —

Ba %3 - 4 Ky (FEK M fi)
G @8 (Rx TR ELY)

IAL 274 - (IAR) K ERBTRaIK LI BRI RIAE T 3 £ 2
DTV, (DIEEB LT EM LAY =t s End 30
H2I30 7 HIEL FNBMEITTHZ YL L HERFREEIN EAE< R o,
Rt (LeEc H 3 BEFALCIFERE L Sv 7, w3 v aniotdikE
AV T ARmAEOIAR ERR L, TRENIIRD IR ERtEy F32THH 7 3
FBEEE L TRIRL, reH RAETA9ER L 1T,

[LA:A] JER4E I IAREDT G FAURE I3 DIETEBIBL L T

CY Y R@HER Yy VAR GQMAKTERE L (EAn) , AR EEH
NEFEIME L RINTC TEACEIR . & 30 1@ EAnCI4%%2 £ EDTA- VBT
IR L 0\ 5 EAC BIER (Rt o 34 3. ML 3diho RE, R b
Bl X R oMIKICH>1 T20~30%HE R G381 e 1. BIRER» 4
REBRI1250%8mF 3IFT £ 472 o EAMCIA23 (C3: b}, & LEy

b, Y 2) IS [ REBMERS S ER L R,

ipde 5Bk 0.02M EDTA-PBS ELD P53 25 v 13 Vv VERLVL TSR
MREFEARL , P 7RAF w IEANBBEIRANRE DS RV PIRER L TR
WL, FES)AmMEKE PEEs VAOKABR EI8 k. @K PBST
S~4mIELPBS KA (ko GBKHBRIT1000vpm 05 FIVE 2 B

CHRLULTYYNEKERF, EHE 3000 vpm 105 B L T B4R EHBLD

t, PBST 3 ®ikitkl T PRSI B> L 1=.

Dy FRIX D D). suspensiomFBE H 3V IE DI A v rFARFTL- k3
tERV R,

1). Cooke 72U T 19099 4§ -7V —Fo ¥ EAC( w:o"/ml)zs)d

EAIR MBS (1% 10"/ ) 25 LERER U 37C bo5 S EIAAFon 1R 555 C

LB EDEAC E4dA L R mBE o8 4% s FRRETIS3HEL L B, REIc
EAC (1x108/me) 25l £ FRESBIRE W E3RF L | 1ooorpm 5 4 F v L

T3 60 EIL AT T BRI T R ANIREM A L REACO BHE

Ko, D.F bo Vv IHIEI- 1 -RBZFEEwA L k., PLL T 1e3®
( &k FaleomTt¥ 1 Y0 F R b 7°L -~ 30341k EAC (R 3 ffmaK) E1THT

¥, PLL o BB % B & FEig A FRISIEIR ( RIS EAC) Ehe i 37°C = 73 8
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$7°L - FERBEL TXARIo®O mAVAR ( 213 EAC) ERER G o+, BRINERTF
Koey FRREERIR LE,

[RRuAR] ARaxEoUhreFy- : EACI423™ 2 13 EACI1423%¢
BuIRIEIIL (I @) & FHYVE =Ry P, A= TN, 7

E“ AT LTI’ E AR
& 18, mzKoTALETI— ME LY 55 0V BH m
4;;,_ - o -0 EAC|423%4 oty kTR G
$ Q oo t£AC1423% 3. FTrAYILAT
b&EITHE079 7
60 v, 2 rhEE,
% e 9RE > F —153F
40} Blgdu, AT FY
WwERTIEFE 7 AR F
a0t HL oV EAC 1423

ZB< Rjv 3 3N, &2
39T 55 < fiREE
K32 RN L
X N> R,
— 4 g T r 8T Rt
bl A A1 = x T FY vt BIRER mF s ERLE
EAC (7 T 2" 7i%)

IEBEAC(AREYLAE) ERLVI L (R V), 775 A TILEFazkE
Buoty bR ERL , 7AREFLBlok o) FZRARITI L, 77
TRETWETTFIY LA REE Buwot'y FERERIN ) 2PN
B, VAT IWIEBRBEU. SN - Y -E &y b, RIERROT TN
32" A0-2 YR TEEQMMBERL T Lo RMIGRIALEFY - &
nIDNTILO S e

o & SR EEERoEUEILD B TR IALE P Y -HBEr KiL
L, BieYc b F RN T L 3L DF 4134 EAC 1423F4 g R LT L
W AR OMBFEIR O TR LR BEACL TR/ T 3, | & LRIRERMEEK
ILIEV TN BFERV T EIALET I - EREI 3 = LV T ThH, K,
MAFROIALE 7°Y — . FF FHY LSS W I RT LMo F 2 F 9wzt
O @MNRIZEVTHOWRE R VTLIALETY) —ERB TS v
BNk, AEEERO PO RNRRIALEY I - O FREI N E13
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D2y, FAAR ST THY cmbsider, ELEy R, D3, £
AT noifFE Butd ol y FEIRNR S5 d ,EmE 2IA L 2 79
NAFAE 0 AP R IE< RT3F 3 o LIt AT H 3. FmI LRt ro Ry
FAIAAA D 24NV R 300, Z3vABEAoL TSI~ HENE S 00
thon L. BEHCISRAMIISTIALE ) — VTIPS Az H 3 0 I3
PBEcHBorr# 52, Y20z v T¥om)fFRizIALE?Y - o3t
wha, FekceAncTAve 2?9 - 0380 5 M 3 ¢ o T AR IR
HENKENs e LBVLELE Sk, VTF CIRORIBERIALE PY - &
380 5 n3 WO L 5S 0 Te v IAve 9 -ovglehs h R,

21 BEHA@E o IALEYY- (58U E53)

= 7 7 X 14+ Y % A 2 =
EAC LA 673 9 : = 2 £ ;Tr 7 s
PR = 2 c F o8 5§ 7
n v pn v X T 2R F

L F 4 56 54 56 23 35 2 82 92
N =wArn |42 48 44 39 84 75 0 66
754 4 |10 81 15 72 82 20 0 15
WHILEV S - 7 21 20 22 6 45 I 13
NykEE L6 66 51 5% 82 34 ___o____l_
Yoz | 2 73 79 66 Y5 85 8¢ T4 | o o
74 3% (o] 8l 72 14 % 99 81 o0 0 43
7 & ¥v 6 2 9 29 22 28 28 63 0o 3 o
U S A 1% Il 5 o 6 3 3 3 13 0o 2 4

NT_®es+) 0 0 O 0 _ 0 O 2 0 o0 O
TAP32( o 06 o o 0 o o | o0 ©0 o
A R-rY A 0 0 | o | 0 g o 1 0
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32. BRI 3173 CLRAT EoBhz v 2-3 01t

PgEp ek MRER  LAE" b miga
D MOk ER EERKYG, BAZ 2 ARK, NLEF

(B49) RE:-&y3 Cb K4 &. Rother et al, (1961)1=% 9 K4
Ve s —Réb e BRI, X ok XXy T (Bito and Garcia
1965) # & 7 vy 7Y Clachmanm, 1970) > 24k1= 3 1 £ R 5%
tws., BHyix, RE o BwikEtio B - FSHMEL AR 2
Wb 1, Ty~ RErF T CRALLLL. 2 9 2 vt
P 14 6 DEBIIARR A FRE LR, X ol X o R&EA 1D
CbRAIGMY» BAaHA, (R F-RCbIEXR & & CEFnINLF = HT 3
XXRANE, Cb3BILarbik, (d RuFF o Cb v HfaFRen
Wi a2 LE o TERE TS,

(F38) xix): Bmok@h ke iseh < PAsEE D L <49% 2 hx
WPy XL o 56 FAE B L. B g sk / AT M - R
L. 80 C B &B{FBL 12,

M-PCLAER : CLRBERRompY 55 s (CEIL LR
RinsE =m0 v FCA & SR BMLE I L2y E %I ©EHRL, 28
Btk e EPpR T - BHEHL R e Z PR 8 ® Bk L 7.

BB THREYS 0 BIE © 05% 0B~ TRAIFSRBC £ | b7 Hu—
RFAREAF 0 . BRI B IR = & ) BE L 1=, KB s roplr L,
RICHPH s &%, 2 ) BFR 2 5 1=3T¢c, / PTP)e L £

CoE oBE: P-BCLimwr B UREZEBECE:E- £, WA
B4, REPTR ¢ B8 72 85 L,

CébBYEnRIE : SAHRIES R BC /oml, HEECERIBImE 025 »l 5&
Ol AR = RNy 7 RIER G TEml BIRFOLT: £ 0k F N T L FAR
EAEY, BB BEAE EiE LR, Mo B S L,

Cb B VEPAEIASE : wh3h o/ ml 12 - RCLH #RImK 0.1 mL EBAVL
37 305 EI foCl BYEE P WHBE MR k) BE L, BB L
TCLRIGIEE Al o BEE &, palie conrol ofB % [00 ¥ L 1 FH 3
M R =,

( R#Ers o rAR) @) 7> 27 8 4@ » BawilikR B8k 3, &/
T 25 L (494)TH ), RBBGEEAIMEA A CF§3hH s m T
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BHU it ERo &) H o 1.

Céb RIBRE: 7 3 @B BER & table 115 R T h 3 & 5 12 RHE X
R¥Q o Z8E o\ 5 18 RAG4BR0 # B h, RI8 x TH 0 Kk deny iz K 18181
v ERAEE o B FNIEn a3 e RIEME Y Blfhp < BB L D
Sy BHFER Lo IVEETE b o L e NHEER T

Table 1. Inheritance of C6 deficiency in Angora rabbits.

Mating type No. of Offspring %2
familieg Normal Deficient
*
N X N 9 9 (7.48) 0 (1.52) 1.829
N X 4a 19 14 (14.11) 10 (9.89) 0.002
el X d 5 0 (0) 7 (7)) =

* Expected numbers
() C6RBERr: BB ERGEmsEt ERTLTE 2 v &) B K
R/ Ao SEPEEEE R T BAABRE Y ki, AFERo EFmsE <0 2R
WEE WL B % X hotmF o CABYENFALE IR Z 2 L AH | 2o
iﬁ%:i H—RCLTH D LIBEI M, ( Table 2)

Table 2. Inhibition test of C6 activity by anti-rabbit C6.

Antiserum dilution Saline

Animal serum Antiserum -—yy— 7.5 7:4 1:8 I:16 control

. Anti-cé 0 0 0 .06 .40 1.00 **
Rabhitt Control * .70 .70 .80 .93 .93 1.00
—— Anti-C6 0 .01 .30 1.00 1.00 1.00
AR { Control .50 .81 1.00 1.00 1.00 1.00
- Anti-Cé 0 0 .19 .38 .69  1.00
g Control .30 .40 .50 .60 .87 1.00
— Anti-Cé6 0 .01 .40 1.00 1.00 1.00
Control .60 .70 =I5 .80 .90 1.00

* C6 deficient rabbit serum were used as antiserum control.

**C6 activity were expressed as relative value to saline control (1.00).

2 hiss o fumf LA CAImEE Yo 6y 3 RARAILE
ouchterlony % #% 0" Counter current immunoelectrophoresis )z & 2 ¢ ¥ N7: v 2
Srebles Famz ki, A4, B, 4B, bE, R, Bieeslh,
YR (aayy "HLTREMEFLEN B, NarRy—, Bi2xto ik
RARAAL 8% 7 b fim o oo RR C6 AR £ A0 R RUFS R B C
”’?\z‘fﬂ?—ﬁ‘ 2E 0 ARImsE o JEITOIC b SBVYEE LB L ry = 3 , CéE¥t
LERRRIERET UL R LT s 0o fo THb5 | Bsaf i HLECY
LRANENGE TG o ot CABYEGIRA S M, —F <Y A <1k B LRI
YEg B2 N Cb SEVEVGE 0 » RE oV 12,
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Table 3. Cross-reactivity of various animal sera
anti-rabbit C6, and comparison of C6
activity in the sera

Animal Number of Cross- Relative C6
samples reactivity activity
Normal
rabbit 5 +++ 1.00
C6 deficient
rabbit 5 - 0
Human 1 ++ 2.46
Cattle 5 4 6.14
Horse 5 - 2.79
Pig 5 + 3+81
Sheep 5 + 4.59
Goat 5 o 2.10
Dog 2 ++ 5.30
Guinea pig 1 + 8.81
Hamster 1 - 0.25
Mouse 1 ++ 0
Chicken 5 - 0.05

(3) 7>2"758%@ 28 B E o Cole W-KRCb AT 2R~
Y % Fig.l 1=xX k3 k) I3, E{?\, XN ot a bl wd)éﬁ%i’m
tn 228, KMot o 283| 03BF:KF 2 By 2 h B2 dpiE. Cb
B HExEAAS () N B (A b2 0] nJBE (5 Aos) BT 3 v ARE
LEBLa BiF B FQ —2LL 2o 3R CLRIR 7L 37 2B (d/d) X
B =a-3"-3> N HRT4 b HE(N/N) o ZGED FEh 1o FI (NR) 8Fn Ch
Fu., ER094E<H oo ha ey, RRuFEF) CLE A
Hia3n s 2 B69EEs 37 ¢ 0 tiB By bt
Fig.l. Distribution of C6 level

in the sera of Angora
[ é.ﬁ 2—,‘%,‘] rabbit population.

7y T En —Fé1-Cb R % :I
A NESEE A5/ TE 0 v b EE I ~1
INERE VS NN R o
VEHEIA<HD L sHERL. B
Ft o CbREEEIR s IR
VA SRR R IR Y
CoRBRBReET LIS - 2Ch
1. AR U YT 3 Al 0 1055
Wb AXRicHEE F T v 5BH
Hhaviz L e 0 r'n . ;

Phenotype e —
Deficient Normal

Genotype 4/d4 N/d N/N

100

C6 level
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33.

AALKHYS c3 (Biméy) 22HE& am

THALER  #EF: @Rgen WOH - LEESF
MENG L ot EReI- L REBAE WETE
BoREREHEK L ER RGBS
KUFLAA L > 2~ 1 R B

DA (%) PpEFAABtA> c F. RewA L L7 C3 band v U/
LU, 2o pattern TRGIGK LEHLN 3 Z 20010 > TV 30 Alper & Propp
(1968)9#E ., BRETHO bU3 S cimME) tBOGWEF 2
By, 20f8k £ 9 ariants W EAEA L VR DI M zod, TE C3 silent
gene (C37) WAL, “ORRHELF N C3RE (B3-D)EFTSH L RA
INE. 19 K hypomorphic variant , 73 ) phenotpe & vy 23 F S BT P
390, FROEBR Lnomal BFSEaF 0 & BB Y <, phenotype £
(3 CZFgene REVHER)IUZ « Bon3 Folx varant EBRELUNTUI, <
WS Tz o phenotype T BREF Lo B0 B oL ERY, WL @ 3
B3 3. BRI AR Ty PR B o U T3, R BFEAL
BEAE L LT 30 Bl seREoRIT LA, F.

CIBMBBA - bpng 3 /REGRY L5,L 0o RAERAL, Tro-
A5 B E® Akt (0%m, |.Eh bk 26 b ) cUFRAIELL B Zhi
ZK &Y . Kk, f;k?ﬂ‘? ., Lf ll/’)%%‘ﬂ\"atfiﬁf\iu )ﬁ; ﬁjjffﬁa < %4%|
AW T2y BECEFE LV RB LK, &FIRI LT 2 2T veronal| buffer (Teis-
berq (970) pHS6 T 4P 3 F %K 2o WA RE CMe=0.6~019) 9 Agarose AT
() ezl &,

(1) B2 Ao0 3%

DEE R om0 R 042 HK20 T C3RTHAE T3 ¢, Los2 H I3
SSE, 9H11C3-FSHE, | H 13 C3-SSue B (RFDTH > K. TH 5SS H
LHIE LAY 00 FK gendtype T C3° o KE 040, C35/c3 0 (353" %
INTFOELAUITEMNHIN Lap)Flatg, Ty, XHao Z8
A4 (z5hiidn) ToBRDE Fel K5 F. FsRaA LR b 257
Kou T EERBLH. KA. T T 9 phenotype IBREGF L 0B Fols
L gene (C3F, (3% )aldoht AR IHNT L %‘p\%%ﬂi (G LoV
SHhEw BEK o Ko C3AKMNE b2 SSalew T 17 29 phenotype & Z KT 3
gene o A ERF L BN 3 WEFMBA ALY 0 T BRI T H3 LIF
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ME T4 0. WEaBAAABEY) ELTHAE 2 C3%-099c L@y, A
BZ691< 13 8L (35075, AlpersPopp 1968) & ) BAREKT H3 0

(2) 3 24 (G3-D)5%#E

C3 &% C3BHEoREKREY C3 Z# (C3-D) TH 3 B i)
k284 e R DERAR B2 B v C3tpgt s, & (B REHH).
C3Z6R b ruBHERNHS 0 TUS  GEFBS T H3 BF 2 T2
BT C3-SHR W band 2 F L phenotype (3 SS v H LI U=, KK KGR
Bl NHS 2393 ML 5.3 @A TE 3-SHRELIE 2K band ¥ f)
LU, phenotype 2 €3-(S-) v L&, C3-Dafllif Tz 3K band T HShi
B, £ (3-(-). Men B EBEL T 2L 9 C3-D 7 %2 3-(5)a B0
DEVTHY, T9%F 9T 0T o BF 9 C3 phenstype!d L35 £ C37 4 gene
NWE b A T %’fﬁ/{ Lz 13 %—uf'fg%’ﬁ 17, % H F}\eno(ype [ genﬂ‘f/}vcﬂﬂ‘ﬂ
e Fy.2 k49,

TMeuk, GRbsv I/ Awrtb k3 TR [ A2%
Ko c3-D v @B opatten TH3 ZRNBRH LUK, HO b1 3R E
Fg3kEfd. LrlL 29 3D v BhdEEAoMRIEHEle RAER %
B, 1o @A NhSERALEERISE) C3-NeFzbtr T3 Fa
FHE M’ b, #aM gnolype 13 C3°/C3* B3 o * C/3T T H3 Y Rk
tB<, B4%671C3-D ¥ LEO,

(3) (3 hypomorphic variant « & N3 ) #

C3 hypomorphic variant 13 THF T (< ZEEL N T3 (Alper etal 1971,
McLoan of o 1873) 4, \\H (b phenobpe (2 S B TH3. R4 3 52% 0 BE
TEANRURNRI R0 &) BB variant £ E M3 #la R LE,
CHED 17 32 (NHS= 4w ), C3BAB ANNS 0 L9.6% T h- K. KD BL
AMBTE C3-SHFHL AN L) 22 GINE 9 K20 PR Falea &Ko
band & 2 1, XS ANB 9 peak L F L AR = w#) LE D2 w5 M £
S#79 band (3 normal @ C3-SSB N FEAK b 5 < LUAI0T o peak & K
e Xl Rk oK1 band 9 c3 B 1 2 SHAEMNT B, B
AN C3F EVIKBNE T H3. 41T XA 0BEREE F1 8 5]
Wcmy UBERIY COHBRBIEEHE LR 3, BWEo K2y
%’flt LB SUEEY ToMiE o phenatype & - Ry 3% ¢ LK
Lﬁﬁ.é})o o) BRI Hat IAMUARS, 1t h Y, BEMEr Y. 1o
trancferrin (TF-C) « 1315 @%;@ﬁ\n (al,q-jlobul.‘r\ HALCE Y 5 WTEE,

— 114 —



WMEWR TMIT B WK EWHRIBE T,

BA AR B TR BEA E KA 3% 0 vanants R0 T F oS B
Hrhs. LR, TMEATRE TN TOIRKIRERE X crshic fbrosis 2
i%@ =13 C3-F Pgs}t;ue n%f}( ~Bo (Sprensen % Dissing 1978, Schigtz et al.
q98) v S, varant cEREvoBiRt BN e AR BEI3 F o Hi
ThrL LW, BY 400l 0 B NOKBUTES BB L Tt wiant
/AR AL, k.

Fig- 1
ﬁ\_ﬂAlb. Fj z
§ N
\ III-4 ITI-14
N\ —— ()
z c3%/c3” c35/c3”
TE e B
L (T£-C) l IV-20 Iv-21
') ]
$ees = == ® ® O
c3-s
l% ( ) c3%/c3” 37 /03
4 origin
=) SSg 1oy SS FS FF (1a

glob.
C3 phenotypes
[20v/cm, 2.5hr.]

(+)

F@.4. Electrophoretic
pattern of C3-f*S
Fq.3 ,
13
C3 conc. (NHS=103 mg/dl) (+) i J (=)
(CH50; NHS=44.5u) f”f ‘S
(SFU
R P 200
e3°/c3 c3®/c3
S— L .t — C3-f*g
57 \ 22 190 o normal
Mo'fj {31.8) 100f ®"° £3-88
c35/c3® 50}
or .
g3~ /a3 0
or _ _
c3 /c3 gel section
0 59 Measurement of C3 hemolytic
1oy (36.0) activity
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34.

HMLMAN; Amrl,. Edema ( HAE) o — & % ikt RAMEA <
Wi3xtR

P Amhy BARR BA HEAA
o= M

FUuBBEARESH Y 20 H
W HHNARIHR X AP

HAE 2 CIINH o %895 3 B ®uRbrl-Rbro3m3 #H
FuARRt  MhsBRe i Bugbe BgeiBuimesi:
LMoL 0d, AT IRP TR AN LFEREI ML E
. 4. KKR. RBF o F o, 20 et R¥gmmi 5h2 w3, H
AE ntlit s XA r R L 2 3. D MK HEEkcrrbhd 2%
proteinace v proleinase anhifilor o Coscndle o sk 2 v 30 T E
2t o RB 3 3. CIINHoRDIre > vk, Wellee o HAE o B % 2-
B I viee = &u 0 Br " Rl MM a L RE1IT B B £ D
A B Wep Hh 2 DD,

Lok tabtpre S8 op% 7% HAE o RAS R L v, 42%lo R
AU L)L AMERROKAERRT IR ERR 2l L2 20 R
£33.
< 1EH >

KY. 16 T
EAegR s V4%, AiE T L RPRA L ERBD MRS ER TSI L
Yy, Fld3r-MAtHRZEI3IL IS, F, 206 -BEKL2vE
. 138%R ) AwHE MARGSIRRE L. BAEArz Rk T E5HeEW L
K. #UBLBBOH T &IV MME W 4814 1 B3 hon - plling 2doma  #~
bh). 4ekds - BEg P ., coABMrEDL - ML fikr s
7., BeHEn Xty S w3, HAE 8B  1AToa d 5 uRiT e
14> F
<HHB e 7% >
BReF e £2-7°C = MHAE L. REFRE L2 A vk, REERAER
BB I v Lk, FBER L} 0o BL 204 218 %% ¢
perl L -ptC =Rl LA LR L,

CHso 1 Ma.}w") Vz.r“ﬁ'iiﬂfv E,
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Cl, (4 17 Bsrwso t Rapp © ¥R, C2,¢c3 C& @dkEX 5o FE -4
> o C1INH, o(i-MvutawM, o(2-onm?f¢{w&;\— W A B.c«bw'n;_
werke 38 M- parligen plale £ B w r.

C1INH o functional adcsny i CLs & emggme = L. AGLHe &
2% 13 LAgronamale 5. ATEE £ BH £ 73 pH sl A =) 5
2olonaae M 2 B R L £, Edlewar Hie Bl a2 LK F ¥ ke ae PR
T KRR L B

<CEER >

CHo i BB 0 JERM™ 320w, B 34/ u e T L2vR,. BHE2
le $ s Rohdr, . 2. BERArCHoftlie R LA &, &,
(®1)

Cl I3 HEaR1M8F NRMEFeldr. REARBCT LI 283 H
Sht e, E.

C4 i o, HRIERF 4L, RIEEF USh t ZMEET L 20 B2
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c3*/ ¢c3” 15
c3*/ 3 16
€31 €37 17
c3’/ c3° 18
£3'f 63" 19
c3*/ ¢3” 20
c3*/ c3” 21
c3*/ c3’ 22
c3’/ ¢3 23
C3s/ C3: Control
€3°/ ¢3 NHS
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Case

Sex,

Age

Name
Diagnosis

CH50

hemolytic activity of complement

Cl
ch
c2
€3
c5
cé
c7
cé
€9

A.CH50

SFU(% of NHS)

(CH50 of alternative pathway
by rabbit RBC)

Immunochemical quantitation of
complement and complement
related proteins

BIC/1A
GIE
BIF

B

BIH

(mg/d1)

(mg/d1, % of NHS)
(% of NHS)
(mg/d1, % of NHS)
(mg/d1, % of NHS)

Reconstitution of CH50 by

purified C3

before addition of C3

after addition of C3

Immune Adherence

by EA

by EAC142

Immune bactericidal activity (E.coli)

without
with Ab

Ab

Reconstitution with C3

without
with Ab

Ab

Vi-10
proposita
Female, 14

Tl
SLE

5.2

71,200 (42.9%)

19,200 (17.6%)

625 (43.1%)

70 (0.16%)
315,000 (105.0%)
12,550 (135.0%)
20,300 (108.0%)
75,000 (114.0%)
45,400 (214.1%)

< 2.4

not detected
15.5 (39.7%)
158.1%
34.0 (197.7%)
75.0 (143.1%)

5¢2
35.7

32
64

10
10

4o
160

— 121 —

Vi-18

Male, 15
¥l
heal thy

6.9

192,500 (116,0%)
24,000 (22.0%)

810 (55.9%)

64 (0.15%)
242,000 (80.7%)
4,400 (101.1%)
15,500 (79.8%)
56,400 (85.5%)
38,300 (180.7%)

6.0

not detected
13.5 (34.6%)
82.6%
18.8 (109.3%)
33.0 (63.0%)

6.9
33.6

0

NHS

40.0

166,000
109,000
1,450
42,400
300,000
9,300
18,800
66,000
21,200

68.0
39.0
100%
17.2
52.4%13.7

4o.0

not tested

256

64(inhibition) 16,000

20
20

80
160

Lo
160

not tested

not tested
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Fig:1l [Inhibition of C.A. by NaCl
20
0.53-1.13 mol.
~0
0.43 mol.
CH50
10
NaCl added serum.
“~a
Untreated serum 0.33 mol.
0{ —— o ® ]
0 1 2 4 6 24
Time (hours) at 4°C
Table 1. Effect of ionic strength on CH50
of normal human serum.
the final ionic strength
CEEE Age BEX of the mixture
0 0.33 0.43 0.53
1. N.M. 30 31 31 32 31
2., T.H. 31 = 35 35 35 35
3. M.W. 30 m 49 49 49 49
4, S.Y¥. 22 ¢ 39 40 39 39
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Table 1. Anti-immunoglobulins reactive with human IgG in the sera with CAC

Anti-Ig (Pg/ml) reactive with human IgG

Case CAC cryoglobulin
IgG IgA IgM
1. + + 151 16 21
2 + + 75 275 250
3 + + 157.5 16 18
4 + - 113.5 12.5 10
Normals = 80.7+7.1 12.3£1.3 13.4+6.8

Table 2. Time course of the residual complement hemolytic activity of normal

human serum mixed with adsorbed or unadsorbed heat inactivated CAC positive serum

at 4°cC
Residual C. hemolysis (%) after kept at 4°C for
0 2 4 6 24hours
NHS + unadsorbed serum 89.4 82.3 75.1 59.7 6.7
NHS + adsorbed serum 89.9 88.8 88.1 78.9 48.5
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FRIDAY, AUGUST 24, 1979

SESSION 1 : 14:00-15: 25
Chairmen : H. Okada and S. Nagasawa

1. Serum Complement of Suncus murinus, A.Miyama, H.Ichikawa,
H.Takahashi, S.Hirosawa and Y.Kawamoto.

2. Simple Methods for Preparing EACI, 4b, 2a, 3b and EAC4b, 3b Using
an Anticomplementary Compound, K-76 Monocarboxylic Acid, K. Hong,
T. Kinoshita and K. Inoue.

3. Clinical Significance of TPIA Test, T.Suzuki, K. Madarame, S. Tanaka
and K.Shimada.

4. A Simple Colorimetric Assay for Complement-Components Using
Synthetic Substrate, M. Niinobe, Y. Hitomi, N. Ikari and S. Fujii.

WORKSHOP 1: 15:45-17: 25
Chairmen : S. Hirose and M. Takahashi

Clinical Topics : Immune Complexes and Nephritic Factor

5. Detection and Immunochemical Analysis of Circurating Immune
Complexes in Viral Hepatitis Patients Using '?°l- Labelled Clq,
K.Araki, T.Tsuji, K.Onoue, J.Inoue, T.Shinohara, M. Tsuchiya,
H.Nagashima and K. Naito.

6. Circulating Immune Complexes and Complement Activation in
Glomerulonephritis and Systemic Lupus Erythematosus, S. Nakayama,
T. Sakurai, H. Koide, J. Ohno and N. Tamura.

7. Detection of Circulating Immune Complexes in Pathological Human
Sera, M. Yasuda, |. Ezaki, K. Sakai, M. Nobunaga, T. Ota and K. Okochi.

8. Detection of Immune Complex in Liver Tissues From Patients with
Chronic Active Liver Diseases by Direct Immunofluorescent Technique
Used with FITC-Labelled Human Clq, T.Tsuji, K.Araki, J.Inoue,
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10.

10

12.
13.
14.
15.

16.
17.

K.Onoue, M. Tsuchiya, T. Shinohara, H. Nagashima and K. Naito.

A Study of an Alternative Complement Pathway Activating Factor
Detected in a Series of Renal Disease Patients, H.Ohi, H.Miyaji,
M. Seki, R.Abe, K.Kanazawa, N.Nawa and M. Hatano.
Complement Abnormalities in Partial Lipodystrophy (PLD), |. Nakanishi,
Y. Akagaki, Y. Fujiwara, N.Ueda, A. Ando, H. Abe, Y. Orita, S.Inai and
K. Nagaki.

SESSION 2 : 19: 00-21: 25

Chairmen : K. Inoue and K. Nagaki

Fractionation of the Components of Human Complement with
Polyethylene Glycol, S.Tanaka, K.Madarame, F.Kitamura, T.Suzuki,
K.Shimada and K. Nishioka.

Limited Proteolysis of C4b lIsolation of a New C4b Derivative,
S.Nagasawa, C.Ichihara and R. M. Stroud.

Purification of Mouse Serum Protein with Binding Activity for Human
C4b, S.Kai, V. Nussenzweig and T. Fujita.

Cleavage of Cell-bound C3b, K.lida, K. Nagaki and S. Inai.

The Isolation of a Low Molecular Weight Inactivator of the Alternative
Pathway from Urine and Its Reaction Mechanisms, K.Nagaki,
M. Matsumoto, E.Kitano and S.Inai.

Effect of Sugar on the Lysis of EACI-8, H. Kitamura and S. Inai.
C9 Hemolytic Activity of the Soluble C5b-9 Complex of Guinea Pig
Complement, Analogous to Human SC5b-9, T. Kinoshita, K. Hong and
K. Inoue.
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SATURDAY, AUGUST 25, 1979

18.
19.

20.

21.

22,

25"

SESSION 3 : 8: 30-10: 35

Chairmen : M. Kondo and M. Torisu

Inhibition of Activation of Cls, M. Yoshida and A. Takada.

Effect of BCG, OK-432 (Picibanil), PS-K (Krestin) and Levamisole on
Guinea Pig Complement System in Vivo, H.Kato, H. Nishihori,
Y. Wakamatsu, Y. Furukawa, N. Yokoe, K. Hosokawa and M. Kondo.
Effect of SSM (Specific Substance Maruyama) on Human Complement
System in Vitro and in Vivo, N. Yokoe, Y. Furukawa, Y. Wakamatsu,
H. Kato, M. lIkezaki, K. Hosokawa and M. Kondo.

Effect of SLE serum on O2 Generation by Human Polymorphonuclear
Leukocytes : Possible Role of Complement Receptors, M.Shingu, K.Sakai
and M. Nobunaga.

The Effect of Phagocytosis on the Production of Factor B by Mouse
Peritoneal Macrophages, Y. Kawamoto, H. Ichikawa and A. Miyama.
Correlation between the Activation of Alternative Pathway of
Complement and the Induction of Tumor Cytotoxic Macrophages
by Lentinan, J.Hamuro, K.Kashima, K.Mitsugi, H.U.Schorlemmer,
U. Hadding and D. Bitter-Suerman.

GUEST ADDRESS : 10:55-11: 55
Chairman : K. Nishioka

Complement : Review of Regulator Activities, R. M. Stroud

SESSION 4: 14:00-15: 45
Chairmen : A. Miyama and T. Tsuji

24. Incorporation of '*C-L-Leucine into Complement in Experimental

Infection of Rats in Various Nutritional Stages, M. Sakamoto,
K. Nishioka and K. Shimada.
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26.
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28.

29.
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31.

32,

33.

34.

35.

36.

Detection of Tissue Clg and Existence of Liver HB Surface Antigen
in Patients with Various Liver Diseases By Direct Immunofluorescent
Double Staining Technique, J. Inoue, T. Tsuji, S. Araki, T. Shinohara,
K. Onoue, M. Tsuchiya, H. Nagashima and K. Naito.

Inhibitory Effect of Anti-Complementary Agent (K-76) in Experimental
Endotoxin-Induced Liver Injury, K.Onoue, T.Tsuji, K.Araki, T.Shinohara,
M. Tsuchiya, J. Inoue, H. Nagashima and K. Naito.

Complement in Primary Hepatoma, H.Tagami, K.Watanabe, T.Yoshikawa,
M.Kondo, N. Matsumura, K. Nishida and K. Hosokawa.

Quantitative Changes in the Protein of Complement Components in
Patients with Malignant Tumors Treated with Immunopotentiator
0K-432 (Picibanil), S. Funahashi, J. Kodama, A. Okazaki, T. Kawahara,
N. Numata, M. Ozawa, H.Tamura, and S.Shimoe.

WORKSHOP 2 : 16: 05-18: 05

Chairmen: T. Tachibana and H. Kitamura

Phenotypes and Genetic Controls
of the Complement System and Its Abnormalities

Dependence of C4 Activity in Molecular States on Different Hemolytic
Assays, Y. Fukuoka, T. Okuda and T. Tachibana. :
Genetic Mapping of the Locus Controlling Structural Variations of
Murine C3 in the Chromosome 17, S. Natsuume-Sakai, J. Hayakawa,
S. Amano and M. Takahashi.

The Primate Complements. ll. Immune Adherence Receptors on
Erythrocytes and Platelets, T. Okuda, K. Takahashi and T. Tachibana.
Genetics and Some Characterization of C6 Deficiency in Rabbits,
T.Abe, M. Komatsu, K.Yamamoto and S. Migita.

Study on C3 Polymorphism in the Japanese Population, H. Nishimukai,
K.Sakata, K.Yamasawa, Y.Hyodo, K.kosuge, T.Yazaki and H.Kitamura.
Hereditary Angioedema : A Case Report and Studies of the Mechanism
of Episodic Edema, M. Kohno, T.Chimoto, A.Fujisaku, H.Himemiya
and A. Mikami.

Hereditary C3 Deficiency in a Patient with SLE, Y. Hyodo, K. Kosuge,
H.Kitamura, K. Nagaki and S.Inai.

Hereditary Deficiency of the Ninth Component of Complement (C9),
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Y. Yukiyama, T. Chihara, K. Tanimoto, S. Hirose and Y. Horiuch.

RECEPTION : 18: 15-20: 00

SUNDAY, AUGUST 26, 1979

35

38.

39.

40.

41.

42.

SESSION 5: 8: 30-9:55
Chairmen : S. Shiraishi and H. Teshima

Concentrations of Complement Components of Clg and C3 in Sera
and Synovial Fluids of Patients with Bone and Joint Diseases, M. Ueda,
T.Sasaki, K.Yonemasu, S.Kashiba and T. Ochi.

Clg in Various Diseases Sera, H. Yoshida, Y. Hosokawa, K.Watanabe,
S. Suzuki, M. Satoh, T. Morito and R. Kasukawa.

Elevated Level ot Serum C5 and Manifestation of Atopic Dermatitis
Symptoms, T. Kawashima, M. Koga, Y.Yasuki, K.Horiuchi, K.Shimada
and K. Nishioka.

The Different Complement Profile in Both Attack and Remission of
Urticaria, K. Kan, N. Nakajima and T. Sugisaki.

SESSION 6: 10: 15-12: 00

Chairmen : Y.Yukiyama and T. Amano

The Complement Profile in Systemic Lupus Erythematosus, K. Kan,
N. Nakajima and T. Sugisaki.
Cold Activation of Complement : Usefulness of NaCl in Its Inhibition,
T.Hotta, S. Takemura, M. Kondo, H.Nishihori, N. Matsumura, K. Nishida,
M. Ikezaki and K.Hosokawa.
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43.

44,

45.

Cold Activation of Complement and Its Responsible Factors, S. Takemura,
H.Tagami, K. Watanabe, T.Hotta, T.Yoshikawa, K.Hosokawa and
M. Kondo.

Complement-Dependent Solubilization of Immune Precipitates Formed
from Human Antibodies, M. Takahashi, M. Nonaka and S. Hirose.
Effects of Rheumatoid Factor on Interaction between Immune Complexes
and Complement, S. Hirose, Y. Ohama, Y. Yukiyama and M. Takahashi.
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ABSTRACT

Complement : Review of Regulator Activities
Robert M. Stroud, M.D.

The complement system is not as complex as it seemed when there were
only R reagents and 100% hemolytic units for assay purposes. In fact, the
in-depth study of the complement proteins has recently facilitated under-
standing to such an extent that research emphasis has shifted from
methodology and improved purification techniques to biochemical and
physiological control of the remarkable activities of these proteins. The
properties and activities of these control proteins will be discussed and
new studies on the Clq inactivator will be described. This is another of
the fascinating molecules that influence complement activities. Future

directions of biochemical and biological research will be emphasized.
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1 Serum Complement of Suncus murinus
. -
Akio Miyama, Hidetaka Ichikawa, Hisahide Takahashi,
Susumu Hirosawa and Yasuko Kawamoto
Department of Microbiology, Fujita-Gakuen University School of Medicine,

Toyoake, Aichi

Insectivora is an order of mammals said to be the direct lineal ancestors of primates
and to have a closer affinity with primates than any other such order.

We have collected wild Suncus murinus, a species of insectivores, and successfully
bred them for laboratory animalization. One of our purposes is to determine whether
Suncus murinus are suitable as laboratory animals for the complement studies. We will
report on the data concernig measurement of the complement of Suncus murinus.

Whole complement titer ( CH50 ) of serum obtained from Suncus murinus aging between
300 and 600 days was determined by the conventional method using EA. It was 133 £ 35
and was considerably higher than human serum. When individual serum was pooled together
and then frozen at -80°C, its CH50 decreased remarkably by unknown reason. The first
component of suncus complement ( Clsm') could be measured only by the reagent composed of
EAC4BP or EAC4MY, C28P and EDTA-rat C. Replacement of C28P by 0xycohU resylted in a
drop of Cl titer, indicating incompatibility between c1%™ and CZhu. The measurement of

hu or Clgp.

suncus C4 was unsuccessful by the possible incompatibility between C4sm and C1
The hemolytic assay of C25™ and ¢3°™ was also impossible. However, the reactivity of
suncus serum with EAC1428P was confirmed by the immune adherence reaction, giving a value
within the limit of 1:3,200.

Protein profile revealed by cellulose-acetate electrophoresis demonstrated that

suncus serum contained large amount of homogeneous protein which had a B-mobility and

appeared to be a M component. Identification of this protein is under investigation.
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:2 Simple methods for preparing EACT,4b,2a,3b and EAC4b,3b using an
.

anticomplementary compound, K-76 monocarboxylic acid

KYONGSU HONG, TAROH KINOSHITA and KOZO INOUE

Department of Bacteriology, Osaka University Medical School, Suita, Osaka

Simple methods will be presented for preparing EACT,ZBTEETEE, EAC4b, 3b,
EACI}ZETEETEE,E and EAC4b,3b,P with either guinea pig or human complement
components. The methods are based on the inactivation of C5 in serum or serum
deficient in properdin (RP) with the anticomplementary compound, K-76 mono-
carboxylic acid (K-76 COOH) . EACI}ZETE;TEE}E are readily obtained by incubating
sensitized erythrocytes (EA) with whole complement serum pretreated with K-76
COOH, EACT}ZETESTSE is obtained similarly usinq RP instead of the whole serum.
EAC4b, 3b,P and EAC4b,3b are obtained by removing Cl with ethylenediaminetetra-
acetate (EDTA) and incubating the mixture at 37°C to allow decay of C2a.

These intermediate cells can initiate the alternative pathway of
complement activation in the presence of Mg ion and ethyleneglycol-bis
(aminoethyl) tetraacetate (EGTA).

Guinea pig C5 is more effectively titrated with the intermediate cells
EACI}4b,2a,3b or EACT,4b,2a,3b,E, containing guinea pig complement components,
than with those containing human components; human C5 is more effectively

titrated with the intermediate cells containing human components.
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Clinical significance of TPIA test.
Takakazu Suzuki, Kimie Madarame,Shinobu Tanaka and Kooichi Shimada.
(Division of Complementology, Tokyo Metrovolitan Institute of Medical Science.)

Immune adherence phenomenon was first described by R.A. Nelson in 1953.
He emploved Treponema pallidum (TP) as antigen in the test (TPIA test). The test
has not been widely used foe it's technical complexity. It's usefullness for
clinical investigations has not been well known.

In this meeting, we will report results obtained bv TPIA test with which
antibody titer in the sera from syphilitic patients were measured in the course
of therapeutic treatment.

Materials and Methods.

The modified TPIA test was employed; 0.3 ml of TP antigen suspension,
0.05 ml of the test serum, 0.05 ml of guinea pig serum and 0.1 ml of 50% group
0 human red cells were incubated at 37°C for 30 minutes. 5 1 of the supernatant
was obtained by centrifugation at 1000 rpm for 3 minutes and the number of
organisms was counted. The results were expressed as the TA index which was
the ratio of the number of organisms in the supernatant between each sample
and control.

Results and Discussion
1.Comparison with other serodiagnostic method.

Using sera from 340 patients with syphilis, the TPIA test was compared with
glass plate, TPHA,and FTA-ABS tests. In qualitative point, the results of the
TPIA test agreed with those of the glass plate, TPHA and FTA-ABS tests in 65,

82 and 73% of the cases, respectively. In the quantitative,TPIA test showed no
significant correlation with other methods. It indicates that TPIA test has
different significances from the other tests. By gel filteration analysis, it

was clearified that the test showed high sensitivity to IgM antibodies. The

TPIA test may.therefore, be suitable for the detection of antibodies in the

early stages on the desease. To assume this idea, other experiments were

carried out as below.

2. Clinical significance of the TPIA test and evaluation of therapeutic treatment.

Antibody titers were measured by the test in patients with clinical
syphilis, and the relationship between the effect of the treatment and the
changes of the TPIA titers was investigated.

In the TPHA test little change in antibody titer occured after treatment
while,in the FTA-ABS test, only a slight decrease occured. The antibody titer
in the TPIA test markedly decreased. The gel filteration analysis of the sera
obtained from patients at different intervals after the treatment clarified
that the decrease in antibody titers after treatment mainly depended on those
in IgM antibodies. Because of the high sensitivity of the TPIA test to IeM
antibody, the titer of the TPIA test is well correlative with the effect of
treatment for syphilis.




4, A Simple Colorimetric Assay for Complement-components Using Synthetic Substrate
Institute for Protein Research, Osaka University

Michio Niinobe, Yuji Hitomi, Nobuhiko Ikari and Setsuro Fujii

Complement-components are usually determined using hemolytic method or hydro-
lytic capacity to a synthetic substrate on the components had enzyme activity.
Generally, hemolytic method is sensitive, whereas the procedure is complicated. On
the other hand, in the case of synthetic substrate, though the procedure is simple,
the sensitivity is low.

Recently, we developed new synthetic substrates for various proteases, o-
naphthylester derivatives such as acetyl-L-Tyr-%-naphthylester (ATNE), tosyl-L-Lys-«-—
naphthylester (TLNE) , acetyl-Gly-L-Lys-X-naphthylester (AGLNE), tosyl-L-Arg-X-naphthyl-
ester, L-Pro-L-Phe-L-Arg-«-naphthylester, benzoyl-L-Phe-L-Val-L-Arg-X-naphthylester
and D-Val-L-Leu-L-lys-X-naphthylester. We are now studying on the development of
micro-assay on various proteases contained in tissues and body fluids using «-
naphthylester derivatives as substrates. In this symposium, we will have a present-
ation on micro-assay of Clesterase in serum level using ATNE as substrate.

First, the substrate specificities of Clesterase and Cl¥ were studied using
various X-naphthylesters and alkylesters as substrates. As alkylester derivatives,
acetyl-L-Tyr-ethylester (ATEE), acetyl-L-Arg-methylester (AAME), acetyl-Gly-L-Lys-
methylester (AGLME) , tosyl-L-Arg-methylester and tosyl-L-Lys-methylester were used.
Esterolytic activities on «-naphthylester derivatives were determined using a diazo-
coupling reaction between &-naphthol released by the enzyme reaction and a diazo-
nium salt. On the other hand, esterolytic activities on alkylester derivatives were
determined by hydroxamate-method. Consequently, Clesterase hydrolyzed in order
of TLNE, AGLNE and ATNE, while in alkylesters hydrolyzed in order of AGLME, AAME
and ATEE, respectively. Further, the results of comparison of sensitivity on both
assay methods showed that in X-naphthylester derivatives was more sensitive than in
alkylester derivatives ; in Clesterase, increase of the sensitivity in ATNE hydro-
lysis was about 30-times as compared with that in ATEE hydrolysis. On the other hand,
AGLNE was the best substrate in Clr ; this substrate showed increase of the sensi-
tivity of about 40-times as compared with AGLME. These results demonstrate that this
assay method is more sensitive than hydroxamate-method, and that is possible to detect
the change in very small quantity of proteases in various pathological conditions.

So we studied on the quantitative property of Clesterase in serum using ATNE
as substrate. The assay was performed by the following method ; after activation of
Cl by the addition of antigen-antibody complex, its complex was centrifuged and the
resultant precipitate was washed with 50mM sodium phosphate buffer, pH7.0, several
times (enzymes which hydrolyzed ATNE with the exception of Clesterase were removed
by this procedure), and then the precipitate was suspended in the same buffer cont-
aining EDTA, and the suspension was centrifuged, and the supernatant was used as the
enzyme source. ATNE hydrolyzing activity of the supernatant was almost inhibited
by the antibody of Clesterase or Clesterase inhibitor. In this method, a minimal
detectable amounts of serum on Clesterase was abouts 25ul.

These results suggest that the change of complement system in classical path-

way can be detected easily in small amount of serum.
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£ _DETECTION AND IMMUNOCHEMICAL ANALYSIS OF CIRCURATING IMMUNE COMPLEXES IN
VIRAL HEPATITIS PATIENTS USING 12°1 LABELLED Cla

ARAKI,K,,TSUJI,T.,0ONOUE,K., INOUE,J., SHINOHARA,T., TSUCHIYA,M.,
NAGASHIMA,H.% and NAITO,K.** (*First Department of Internal Medicine,
Okavama University Medical School, Okavama, Janan; **Department of Internal
Medicine, Kumayama Hospital, Okayama, Janan; )

Circurating immune complexes seem to play an important role in immune
reaktions in liver diseases. The 1251—Clq binding test is accented as a
reliable method for the detection of circulating immune complexes.

The present study was attempted to detect circulating immune complexes

and to analyse their antigens. Cla binding activities were relatively

low in acute hepatitis, but significantly increased in type-B or non-B
chronic hepatitis. A serial studies showed di-phesic increasing cig
bindingactivities in the acute exacerbation of the type B or non-B chronic
hepatitis. The molecular size of circulatina immune comnlexes examined
using sucrose density cradient ultra-centrifuaation was characterized

as a molecule as large as, or larger than 19s and another as 7s molecule.
Our last experiment is determination of the antigens of circulating
immune complexes. The precipitates prepared using 5I-Clq binding test
were radio-iodinated and dissociated in isotonic citrate buffer pH 3.2,
then the preparative SDS-PAGE was followed. SDS-PAGE showed the four
radio-active peaks. The fourth of them was detected as free 1251, and
the third as 1gG. The first peak was associated with henatitis virus,
e.g. HBsAg, in comparison with the pattern of SDS-PAGE of purified HBsAg
(adr) .
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6 CIRCULATING IMMUNE COMPLEXES AND COMPLEMENT ACTIVATION IN
GLOMERULONEPHRITIS AND SYSTEMIC LUPUS ERYTHEMATCSUS.

Syuei Nakayama, Tetsushi Sakurai, Hikaru Koide, Johji Ohno,

Noboru Tamura.

Div. Nephrol,. Dept. Int. Med., Juntendo Univ. School of
Med., Tokyo., Div. Allergy, Dept. Int. Med., Tsukuba Univ.
School of Med., Ibaraci.

Immune complexes are thought to exert a pathogenic role of
many of the glomerulonephritis, but only limited data concerning
their profile and the relation to complement system in those
diseases is available. The purpose of this studies is to inves-
tigate the relationship between immune complexes, complement
components and clinical activity.

Sera were obtained from 11 patients with minimal changes
(MC), 13 patients with acute glomerulonephritis (AGN), 17 patients
with membranous nephropathy (MN), 15 patients with membrano-
proliferative glomerulonephritis(MPGN), 18 patients with systemic
lupus erythematosus (SLE) and 14 patients with sarcoidosis.

Purified human Clg was prepared according to the method of
Yonemasu et al. Immune complexes were reasured by 125I--Clq
deviation test of Sobel et al. Complement concentration was
determined by single radial immunodiffusicn.

Immune complexes were detected in 72% of patients with SLE,
53% of MPGN, 50% of AGN and 29% MN on the initial sample. The
levels of immune complexes were significantly increased in patients
with those diseases. 1In many patients with MPGN and active
SLE, serial immune complexes levels correlated well with
changes in complement profile, clinical status and biological
results. Marked reduction of immune complexes was observed
after prednisolone therapy in some patients with MPGN and active
SLE. Regression analysis revealed a significantly negative
correlation between immune complexes and C4, C3 in MPGN, and
between immune complexes and Clg, C4, C3, properdin in SLE.

The present observations suggests that the detection of
immune complexes are available for clinical evaluation, and
that complement system is mainly activated through the classical
pathway by immune complexes in SLE, while it is secondarily
activated by C3b feedback cycle by C3b generated through the
classical pathway in MPGN.
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7 . DETECTION OF CIRCULATION INNUNE COMPLEXES IN PATHOLOGICAL HUMAN SERA

Masayuki Yasuda, M.D , Ichiko Ezaki, Ph.D:, Kouko Sakai, M.D:,
Masashi Nobunagd,M.D., Toshiyuki Ota, M.D., Kazuo Okochi, M.D,

* Department of Internal Medicine, Institute of Balneotherapeutics,
Kyushu University, Beppu 874, Japan,

** Department of Clinical Laboratory, Kyushu University Hospital,
Kyushu University, Fukuoka 812, Japan.

The results of attempts to detect circulating immune complexes( CIC ) in
pathological sera by different four methods are described. The methods employed
here are (1); Cla precipitation, (2); the inhibition of Clg binding to sensitized
erythrocytes, (3); polyethylene glycol( PEG ) precipitation, and (4); the inhibi-
tion of agglutination of sensitized erythrocytes by human anti-antibody.

(I): Positive precipitation reactions with Cla by gel diffusion were obtained

in 17 of 33 sera of sustemic lupus erythematodes( SLE ), 3 of 17 sera of malignant
rheumatoid arthritis( MRA ), and 1 of 47 sera of rheumatoid arthritisC RA ),

10 of 22 synovial fluid of RA gave positive results.

(2): Clg deviation test showed more than 5 wg/ml in 10 of 15 sera of SLE with
7 cases showing more than 20 wg/ml, all of which revealed positive Clg precipita-
tion reaction in gel diffusion.

(3): Immune complexes in sera of MRA, RA and Sj8gren’s syndrome were detected
in high percentage by PEG method, but only limited anounts were in SLE.

(4): High incidence of inhibitory sera among rheumatic diseases were shown by the
ohti-antibody test, This included the sera of 7 of 8 patients with MRA and
10 of 17 with RA.

The tests for CIC employed here are restricted in that they are based on only
one biological characteristics of immune complexes. Efficasy of these methods
to detect CIC were recgnized in that to some extent relationships are found
between the immune complexes and complement levels.
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DETECTION OF IMMUNE COMPLEX IN LIVER TISSUES FROM PATIENTS WITH CHRONIC
ACTIVE LIVER DISEASES BY DIRECT IMMUNOFLUORESCENT TECHNIQUE USED WITH
FITC-LABELLED HUMAN Clg

TSUJI, T., ARAKI, K., INOUE, J., ONOUE, K., TSUCHIYA, M., SHINOHARA, T.,

NAGASHIMA, H.* and NAITO, K.** (*First Department of Internal Medicine,
Okayama University Medical School, Okayama, Japan; **Department of Internal
Medicine, Kumayama Hospital, Okayama, Japan)

Immune comlpex in liver specimens from 10 patients with chronic active liver
diseases ( 2 cases of chronic persistent hepatitis:CPH, 3 cases of chronic aggre-
ssive hepatitis with moderate activity:CAH 2A, 3 cases of chronic aggressive
hepatitis with severe activity:CAH 2B, and 2 cases of liver cirrhosis ) was
detected by a direct immunofluorescent technique used with FITC-labelled human
purified Clg ( FITC-Clg ). FITC-Cla was bound to nuclei of all cells, e.g.
hepatic cells, infiltrated cells, Kupffer cells and fibrocytes, in liver tissue.
But, positive nuclei were disappeared after a DNase treatment , and a few amounts
of immune complex was detected at piecemeal necrosis in portal areas of the
specimens from chronic hepatitis patients with active form. It is supported
that immune complex bound newly to complement is a few amounts in liver organ,
and complement has already bound to immune complex as a physiological process
which enables rapid immune clearance.
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9 A STUDY OF AN ALTERNATIVE COMPLEMENT PATHWAY ACTIVATING
FACTOR DETECTED IN A SERIES OF RENAL DISEASE PATIENTS

Hiroyuki Ohi, Hidenao Miyaji, Masato Seki, Riichiro Abe,

Kazutosi Kanazawa, Noriyuki Nawa and Michinobu Hatano

Second Department of Internal Medicine, Nihon University School

of Medicine and Hamamatsu Medical Center

Six hundred serum samples collected from 200 patients were tested by
the method proposed by C.A. Alper et al. using guinea pigs and also by the
method of Vallota.

A result of these tests was the detection of a factor activating the
alternative complement pathway in the serum samples of 7 patients. Table I
The factor as detected in 3 patients with MPGN was identified as being
thermostabiles, with persistent hypocomplementemia observed in these 3 pa-
tients during the course of their progress. The factor as detected in 2
patients with AGN and 2 patients with SLE was identified as being thermo-
labile, and was observed to transiently emerge when the patients were affe-
cted by serious renal symptoms along with hypocomplementemia. It was found
that the factor was not absorbed when placed in 2 mg/ml of zymosan at 15-
17°C oxr 37°C. (Fig 1)

An immunoadsorption test was carried out with, respectively, the ther-
mostabile factor and the thermolabile factor, using the sucrose gradient
study and anti-IgG sephrose 4B. The results indicated that both the ther-
molabile and thermostabile factor registered an almost similar sucrose
gradient of 7s, could be absorbed by IgG sepharose, and also could be sepa-
rated out as an eluate with acids. (Fig 2.3)

Abstract

1. The results obtained with Alper's method utilizing the blood cells
of guinea pigs did not always coincide with those as determined by Vallota's
method, but there was coincidence in the severity of symptoms regarding the
stage at which both the thermolabile and thermostabile factor were detected.
The serum samples demonstrating this correlation between the two methods
were used for this study.

2. The thermostabile factor was detected only in those serum samples
taken from patients with MPGN, which therefore implies a specificity as to
the type of disease. Data on the factor further coincided with those of
other reports, implying the possibility that it was IgG.

3. The thermolabile factor was detected transiently at the stage of
hypocomplementemia in such diseases as AGN and SLE.

Further investigation is necessary to determine the exact identity
of the detected factor.
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1() COMPLEMENT ABNORMALITIES IN FARTIAL LIPODYSTROPHY (PLD)

Isao Nakanishi, Yoji Akagaki, Yoshihiro Fujiwara, Naohiko Ueda,
Akio Ando, Hiroshi Abe, Yoshimasa Orita*, Shinya Inai**,
Kazuyoshi Nagaki**.

lst Dept. Int. Med., Osaka Univ. Medical School, Osaka.

*3rd Dept. Int. Med., Shiga Univ. Medical Science, Shiga.

**The Center for Adult Disease, Osaka.

The present study was aimed to investigate the complement abnormalities in
the serum of PLD (l10-year-old girl, no evidence of renal disease), and to know
the reaction mechanisms of nephritic factor (NeF) in the complement system in
vitro using partially purified NeF from her serum.

The hemolytic activities of the complement components were measured using
intermediate cells. Alternative pathway C3/C5 convertase on the cell surface
was generated on EAC43b by the addition of factor B and D.

1) The complement components profiles in her serum is shown in Table 1. The
serum had markedly reduced CH50 and C3 activity, but other complement
components were normal or slightly depressed.

2) After incubating the mixture of NeF positive serum and normal human serum
(NHS) , only C3 activity was markedly depressed and factor B conversion
partially occured, but C4, C2 and C5 activities were not depressed (Fig 1).

3) Partially purified NeF, as well as activated properdin (P), dose-dependently
stabilized C3/C5 convertase (Fig 2). But P-stabilized C3/C5 convertase was
easily decayed by purified B1H globulin, while NeF-stabilized C3/C5
convertase was resistant to A1lH globulin (Table 3).

In conclusion, it was suggested that the stable C3/C5 convertase may
be generated when NeF binds to the cell surface C3bB complex, while in the
fluid phase NeF generateds only C3 convertase, but not C5 convertase, and
this may be one of the mechanisms why only C3 and CH50, but not C5, are

depressed in her serum.
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Fractionation of the components of human complement with polyethylene glycol.

Shinobu Tanaka, Kimie Madarame, Fujiko Kitamura, Takakazu Suzuki,
Kookichi Shimada and Kusuva Nishioka.

( Division of Complementology, Tokyo Metropolitan Institute of Medical Science )

Recently, the fractionation using polvethylen glycol (PEG) have been
performed to prepare complement components. The method of fractionation with
PEG have not, however, been established.

In this meeting, we analyse effects of pH, salt concentration and
moleculer weight of PEG on the fractionation of complement components.

Materials and Methods.

Each 50g of PEG with different moleculer weight (400 - 7500) was dissolved in
phosphate buffer (PB) and filled up to 100ml (50% PEG) in 0.01 - 0.20M PB with

pH 4.0 - 8.0. Sequential fractionation was emploved and precipitate obtained

at each step was refered as 5, 7, 10....30P, respectively. The precipitates

were dissolved in 0.1M PB, pH 7.0, and the amounts of the components were

estimated by hemolytic activity as well as gel diffusion and immuno electrophoresis.
Results.

1. Effect of moleculer weight of PEG.

As shown in Fig la, PEG with low moleculer weight made much amounts of
complement components precipitate at higher concentration, but , in the cases
of high moleculer weight PEG, the components were precipitated at lower concentra-
tion. However, PEG fractionation failed to separate the components of complement
each other excepnt C2. Because of technical reasons, PEG 4000 is recommended for the
preparation.

2. Effect of salt concentration.

Salt concentration of the buffer showed marked influences on the activities
and the fractionation of the components. In 0.01 and 0.05M PB, pH 7.0, the
activities were reduced during dialysis. On the other hand, at the higher concen=
tration, the larger amounts of PEG needed to precipitate the same quantities
of the components. The results indicated that 0.1 - 0.15M PB are suitable for
the PEG fractionation.

3. Effect of pH.

As shown in Fig.lc, the components were precipitated bv lower PEG concentra-
tion in acidic condition but, in alkalin condition, they distributed in the
fractions by higher PEG concentration. In the fraction obtained at pH 4.0 and 5,
larger amounts of serum proteins were contaminated and, at pH 8.0, the amounts
were yielded in more broad fractions. It was, therefore, concluded that the
optimum pH for the fractionation was 6.0 - 7.0.

Conclusion

For high recovery of complement components, PEG 4000 in 0.10 - 0.15M
PB with pH 6 - 7 are recommended.

For the separation of each complement components, The fractionation with
PEG by itself is not suitable.
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Limited proteolysis of C4b ; Isolation of a new C4b derivative

Shigeharu Nagasawa and Chikako Ichihara (Hokkaido University)

Robert M. Stroud (University of Alabama in Birmingham, U.S.A.)

It is well known that C4b is cleaved into C4c and C4d by a plasma protease,
C4b inactivator (C4bINA). We have reported that a macromolecular weight cofactor
is essential for the cleavage of C4b by C4bINA.

In the present investigations, we re-examined in detail the process of
cleavage of C4b into C4c and C4d.

It was found that the X chain of C4b disappeared rapidly prior to the
formation of C4c and C4d fragments. This suggested the formation of a nicked
form of C4b, as in the case of cleavage of C3b and CSb.

The nicked (C4b, tentatively termed C4b', was isolated by a preparative Disc-
polyacrylamide gel electrophoresis (PAGE). C4b' is consisted of disulfide-linked

X? and Y chains and two fragments of X chain. The apparent molecular weight
and the mobility on Disc-PAGE of C4b' were the same as those of Cd4b. Cé4b' was
cleaved by C4bINA in the presence of a macromolecular weight cofactor into Céc
and C4d.

C4c and C4d were separated by isoelectric focusing. Cé4c gave a single band
on Disc- and SDS-PAGE. Although C4d was found to be single polypeptide chain of
50,000 daltons, it gave multiple bands on Disc-PAGE, suggesting the microhetero-
geneity of C4d. The reported genetic polymorphism of C4 would be due to the
microheterogeneity of C4d domain portion.

In addition, we established a simple and reproducible method for isolation
of a macromolecular weight cofactor of C4bINA and investigated its physico-
chemical properties. The molecular weight of cofactor was estimated to be 450,000
by SDS-PAGE and 1,000,000 by gel filtration on Biogel A-15m. The cofactor was

found to be composed of disulfide-linked six polypeptide chains of molecular

weight of 75,000. The cofactor was a glycoprotein of isoelectric point of 6.7.
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Purification of mouse serum protein with binding activity

for human Cé4b

Several regulators of the complement cascade have been recently purified
and characterized, and it has been cleared that characteristics of C4-binding
protein (C4-bp) are distinct from other those complement components.

We tried to purify mouse serum protein with binding activity for human
C4b in order to contribute to the understanding of the decay of human C4b
molecule.

AKR/j mice (Sg-low strain) sera were precipitated and concentrated by
PEG and separated with ion-exchangers; QAE-Sephadex A-50, CM-Sephadex C-50,
and Sepharose 4B coupled with heparin column chromatographies. Rocket
immunoelectrophoresis (RIE) was performed for monitoring of mouse C4-bp.
From 91 ml of sera, 0.54 mg of purified C4-bp were obtained. The yield
was 47 and purification index about 500.

The molecular weight of this material is about 77,000 or 70,000 daltons
checked by SDS-polyacrylamide gel electrophoresis or immunoprecipitation
method. In EDTA-plasma, C4-bp is about 960,000 daltons. From these data
it is indicated that C4-bp consists of several disulfide bounded protomers
of 77,000 or 70,000 daltons.

The binding activity of this material for human C4b was proved in fluid

phase and solid phase (for cell-bound C4b).
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Cleavage of cell-bound C3b
Kyoko lida, Kazuyoshi Nagaki and Shinya Inai
The Center for Adult Diseases, 0Osaka
It has been considered that the cell-bound C3b is cleaved by C3bINA into two small fragments,

C3c and C3d, and that C3d remaining on cell does not have hemolytic activity but has conglutin-

ability. Recently, Nagasawa et al. reported the mode of C3 cleavage in fluid phase in detail.

They demonstrated that C3b was cleaved through two step reactions, first step with C3bINA and

high molecular weight cofactor and second step with plasmin. On the other hand, Linscott et al.

suggested the existence of transitional form of cell-bound C3 having conglutinability. We studied

the release of C3 molecules form cell by isolated B1H, C3bINA and plasmin, and the hemolytic,
immune adhering (1.A.) and conglutinating activities of the cell.

Results

1) Table 1 shows the conglutinability of intermediate cells. Only EACI-3k cell, made from EACI-3b
by the incubation with both FIH and C3bINA, revealed the activity.

2) Varing the dose of PIH and C3bINA, we made several intermediate EACI-3k cells and studied the
conglutinating, hemolytic and |.A. activities. Increasing the doses of eIH and C3bINA, the
conglutinating activity was enhanced and the hemolytic and |.A. activities were diminished.

3) By the reaction with plasmin, EACI-3k cell lost its conglutinability.

4) Table 2 shows the release of 125

1-C3 from the cell. 1In the first step, 17% of the C3 was
released by the action of @IH and C3bINA. Only 5% was released from control cell. In the
second step, 67% of C3 was released by the action of plasmin to @IH and C3bINA treated cell,
while 15% of C3 remained on cell.

5) Fig | shows the kinetic study of C3 cleavage by plasmin. The release of C3 from EACI-3k cell
was 73% at 10', and reached the plateau at 85%. EACI-3b cell slowly released the C3 molecules
by plasmin. None of these intermediate cells but EACI-3k showed conglutinability.

Discussion

By the action of @lH and C3bINA, cell-bound C3b is cleaved to C3k. C3k has conglutinability
but has no hemolytic activity. On the other hand, C3k has no receptor for GIH (Nagaki et al.;

IAAAL, 1976) . From these results, the conformation of C3k may be completely different from that

of C3b, although the two peptide chains,Mand @, of the C3k were still held together by the

interchain S-S linkages. Plasmin cleaves cell-bound C3b. C3k may have adequate conformation

to the action of plasmin, and so is cleaved rapidly. After treatment of cell-bound C3b with @IH,

C3bINA and plasmin, 15% of C3 molecules remained on the cell. Calculating from the M.W. of C3b

as 180,000 daltons, the M.W. of remaining C3 molecule is 27,000 daltons, and this shows the

good agreement with the M.W. of C3d.
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]_5 . The isolation of a low molecular weight inactivator of the alternative
pathway from urine and its reaction mechanisms
Kazuyoshi Nagaki, Misako Matsumoto, Etsuko Kitano and Shinya Inai
The Center for Adult Diseases, Osaka
We isolated a low molecular weight inactivator (LMW-INA) of the alternative pathway from human serum
and reported some of its characteristics at the 15th Complement Workshop in August, 1978. Because of the
difficulty of its isolation from serum and of its low molecular weight nature, we tried to isolate LMW-INA
from urine. This time, we will report the isolation method of LMW-INA from urine and the studies on its
reaction mechanisms.
Resul ts
1. Isolation of LMW-INA from urine. Two liters of freshly voided urine were collected from 10 healthy men.
After addition of sod. azide (to 0.05%), PMSF (to 0.5mM), EDTA (to 10mM) and EACA (to 0.2M), urine was
filtered through glass fiber filter to remove cellular constituents. Filtered urine was then ultra-
filtered using Amicon UM 20 membrane and the filtrate was concentrated using UM 2 membrane. LMJ-INA
was purified from the concentrate by the following procedures. Sephadex G-25 (Fig 1; active fraction,
between 70% and 80% of bed volume), DEAE (Fig 2; active fraction, between RSC 0.045 and 0.08),

Sephadex G-15 (Fig 3; active fraction, between 50% and 55% of bed volume)and QAE Sephadex A-25 (Fig 4;

50 —

active fraction, between RSC 0.19 and 0.22). Extinction coefficient (E} m) of LMW-INA was 0.05 at

(2]

260 nm and 13 at 230 nm. On amino acid analysis, only asparagine was demonstrated in an amount less
than 10% of weight. Carbohydrate was not demonstrated by phenol-sulfuric acid reaction. The MW of
LMW-INA was between 1,000 and 1,400.

2. The reaction mechanism
Fig. 5: Presence of LMW-INA during formation of EAC43bB (e—=®) inhibited formation of C3bB and
enhanced its decay.
Fig. 6: LMW-INA inhibited generation of C3 convertase on zymosan particle (zx). It also inhibited
regeneration of ZX from decayed ZX (ZXd).
Fig. 7: /BIH was unable to inhibit formation of CVF-B and to enhance its decay (Nagaki et al., fnt,
Archs Allergy appl. Immunol., 57:221, 1978) . When LMW-INA was reacted with C3, D, B or CVF, it
showed no effect on the activities of these substances. |t also had no effect on CVF'B formation and
on preformed CVF-B. But addition of LMW-INA at the activation step of CVF:B to CVF-B or to preformed
CTVF-B made inhibition of CVF-B activity. In this figure, // indicates the incubation at 37°C for 30 min
and / at 37°C for 15 min. The amounts of protein used were C3:100ng, D:17ng, B:Z.’vag, CVF:S.ﬁ/ag and
LMW-INA: 30040 g
Fig. 8: LMW-INA showed the same dose-response effects on the formation of EACEH3bB using EACL3b prepared
with 40/cell (©—© ), 200/cell (®---®) and 1,500/cell (€=®8) of C3 inputs. The number of hemolytic
sites per cell were 0.66, 0.64 and 0.62, respectively. This result indicates that LMW-INA has .no effect

on the B receptor of C3b.
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Effect of sugar on the lysis of EACI-8

Hajime Kitamura and Shinya Inai (The Center for Adult Diseases, Osaka)

Whole complement titer (CH50) of the serum from C9 deficient woman (C9D) was found to depend greatly on
the buffer used for the assay. Further study was carried out and it was revealed that spontaneous
lysis of EACI-8 in the absence of C9 was inhibited by the action of sugar in the buffer.

Methods Buffers; Gelatin veronal buffer (GVB, ionic strength (i.s.)=0.147), sucrose gelatin veronal

buffer (SGVB, i.s.=0.075) and glucose geratin veronal buffer (GGVB, i.s.=0.075) were prepared as usual.

Various kinds of buffers containing sugars or other reagents with various i.s. were also prepared. All

of these buffers were isotonic and pH were 7.3-7.5.

Resul ts

1. CH50 titer of C9D serum. As shown in Table 1, CH50 of C9D serum was much lower when assayed in
SGVB or GGVB than in GVB.

2. Number of C§ sites on EA by C9D serum. C9D serum was found to form C8 sites more effectively on EA
in GGVB or SGVB than in GVB (Fig. 1).

Further study was carried out using EACI-7 or EACI-8, prepared by isolated human complement
components, and purified C8 and C9, as follows.

3. Lysis of EACI-8 in GVB, GGVB or SGVB. Fig. 2 clearly showed that the degree of lysis of EACI-8 was
the function of the amount of C8 on the cell and highly dependent on the constituents of the buffer.

4, Buffers for the preparation of EACI-8. Lysis of EACI-8& was dependent not on the buffer for the
generation of EACI-8 but on the buffer for the suspension of the cell (Table 2).

5. Lysis of EACI-8 in various sugar buffers. 16 kinds of isotonic and low i.s. (i.s.=0.10) buffers
containing various sugars were prepared. EACI-8 were incubated in each of these buffers and the
degrees of the lysis were estimated. As shown in Fig. 3, any of these sugars was found to inhibit
lysis of EACI-8. Di-or tri-saccharides inhibited more effectively than monosaccharides. Another
experiment revealed that sugar had the dose dependent effect on the inhibition (not shown) .

6. Other low i.s. buffers. Low i.s. buffers (i.s.=0.10) containing urea, ethylene-glycol (EG) or
triethyleneglycol (TEG) instead of sugar were prepared and used for the experiment. In any of
these buffers lysis of EAC1-8 was not inhibited (Fig. 3), indicating that the lysis of EACI-8 was
inhibited not by the action of low i.s. of the buffer but by that of sugar in the buffer.

Conclusion

i) When CH50 was assayed in GGVB or SGVB, serum CH50 of C9D was much lower than that in GVB.

ii) This was because of the inhibition of lysis of EACI-8 which was formed by EA and C9D serum.

iii)Lysis of EAC1-8 was inhibited by the action of sugar in GGVB or SGVB.

iv) All sugars tested in this study inhibited the lysis of EACI-8. Di- or trisaccharides inhibited

more effectively than monosaccharides.
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]]7 .C9 hemolytic activity of the soluble C5b-9 complex of guinea pig complement,

analogous to human SC5b-9

TAROH KINOSHITA, KYONGSU HONG and KOZO INOUE

Department of Bacteriology, Osaka University Medical School, Suita, Osaka

When guinea pig serum was treated with zymosan, hemolytic activity of C9
appeared in a macromolecular complex with a molecular weight of about 1,000,000
daltons as well as free C9. The complex was isolated by sequential gel filtra-
tions and sucrose density gradient centrifugation. On immunodiffusion analysis
the C5 and C9 incorporated into the complex showed loss of some antigenic deter-
minants of the respective precursor proteins. Immunoelectrophoretic analysis
revealed that the complex moved faster than free C9. Preliminary estimation of
the subunit coposition of the complex by sodium dodecyl sulfate polyacrylamide
gel electrophoresis showed that it contained similar proteins to those found in
the human SC5b-9 complex. The complex seemed to contain one molecule each of
C5b, C6, C7, C8 and protein corresponding to human S protein and three molecules
of C9.

The C9 hemolytic activity of the complex was found to be very similar to
that of free C9 both dose-dependently and kinetically. It was neutralized with
antibody to free C9 in a first order fashion, but the antibody to C5 did not
neutralize the hemolytic activity in spite of its ability to precipitate the
complex. The complex showed C9 hemolytic activity and also slight C7 activity.
However, no other hemolytic activity was found when assayed with all the inter-
mediate cells along the classical pathway or when assayed as any other of the
components of complement. On the other hand, the human counterpart, SC5b-9,
showed no C9 hemolytic activity but competitively inhibited the hemolytic activity
of free C9 as reported previously by Kolb and Miller-Eberhard (J. Exp. Med. 138:

438, 1972).
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18.

INHIBITION OF ACTIVATION OF Cis

Masaya Yoshida Maruzen Pharmaceutical Co.,Ltd.
Akikazu Takada Department of Physiology,Hamamatsu University
School of Medicine

Inhibition of activation of Cl1s by various substances was studied by us-
ing the activation of C1 in diluted solution.,
1) Among L-Lysine or its related substances,L-Lysine,Arginine and Ornithine
had inhibitory activities,butw -Amino acids such as EACA or t-AMCHA did not
have such activities,
2) Among Glycyrrhizin or its related substances,Glycyrrhetic =acid,Dipotass-—
ium glycyrrhizinate,Glycyrrhefic acid hydrogen succinate and Testosterone
had inhibitory activities.Steroid structure seems to be required for the i-
nhibition of the activation of C1.
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19 . EFFECT OF BCG, OK-432 (PICIBANIL), PS-K (KRESTIN) AND LEVAMISOLE ON GUINEA
PIG COMPLEMENT SYSTEM IN VIVO.: HARUKI KATO, HIDETSUGU NISHIHORI, YOSHIKAZU
WAKAMATSU, YASUMASA FURUKAWA, NOBUYOSHI YOKOE, KEIMEI HOSOKAWA, and 'MOTOHARU
KONDO, Third Department and #First Department of Medicine, Kyoto Prefectural

University of Medicine, Kyoto.

So-called immunopotentiators, BCG, OK-432 (Picibanil), PS-K (Krestin) and
Levamisole were investigated for their abilities to increase serum complement
levels in guinea pigs.

Three different concentrations, 10 mg/kg, 2mg/kg and 1 mg/kg of BCG and
0.2 mg/kg, 0.02 mg/kg and 0.002 mg/kg of OK-432 were subcutaneously injected
every day for 30 days. 2000 mg/kg, 600 mg/kg and 60 mg/kg of PS-K and 100 mg/kg,
30 mg/kg and 3 mg/kg of Levamisole were orally administered for the same period.
CH50 was determined by a standard assay method employing sensitized sheep ery-
throcytes (EA) and cvett. ACH50 employing unsensitized rabbit erythrocytes (RaE)
was determined by assaying hemolysis in the presence of 0.03M EGTA—GVB—Mg++ as
a medium for selective activity of the alternative pathway. The detection of
concentration of complement components was measured by a SRID using specific
anti-sera against guinea pig C4 and C3. Sera were collected before and every 10
days during the administration of these immunopotentiators by cardiac puncture.

By the administration of 0.2 mg/kg of OK-432, and 2000 mg/kg or 600 mg/kg
of PS-K, CH50 and ACH50 in guinea pigs revealed marked elevation, while 0.02 mg/
kg or 0.002 mg/kg of OK-432 and 60 mg/kg of PS-K showed depression. Subcutaneous
injection of 10 mg/kg or 2 mg/kg of BCG also showed elevation of CH50 and ACHS50,
while 1 mg/kg of BCG did not show significant increase of complement. Oral use
of Levamisole of 30 mg/kg revealed marked increase of CH50 and ACH50, while 3 mg/
kg was not effective on serum complement. 100 mg/kg was lethally toxic. C4 protein
revealed no specific tendency by the use of these four immunopotentiators, while
C3 almost paralleled with the changes of CH50 and ACH50 during the observation.

The evidence that a certain dosage of these agents can increase CH50, ACH50,
C4 and C3 protein concentrations, suggests that the elevation of hemolytic comple-
ment activity may be due to the increase of C3, and so-called immunopotentiators
might have an additional function in potentiating the host-mediated immune re-
sponse against malignant tumor via the complement system. The precise mechanism
of the increase of CH50, ACH50 and complement components by the use of these

four immunopotentiators is not known.
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2(). EFFECT OF SSM (SPECIFIC SUBSTANCE MARUYAMA) ON HUMAN COMPLEMENT SYSTEM
IN VITRO AND IN VIVO.
Nobuyoshi YOKOE, Yasumasa FURUKAWA, Yoshikazu WAKAMATSU, Haruki KATO,
Minoru IKEZAKI, Keimei HOSOKAWA and *Motoharu KONDO.

(3rd and *1st Dept. of Med., Kyoto Pref. Univ. of Med.)

The mode of action of immunopotentiators has been explained by restoring
impaired immune response of the host, mainly its cellular immunity. In this
experiment, so-called "Maruyama Vaccine" (SSM) extracted from human type tuber-
cule bacilli, was investigated for its influence upon human serum complement
either in vitro or in vivo.

Twelve aged patients without malignancy revealing negative response against
intradermal injection of PPD and PHA, were selected as providing impaired
cellular immune response. They received intramuscular injection of two different
concentrations of SSM, 2 ug (SSM-A) or 0.2 pg (SSM-B) every two days, and the
blood samples were venously obtained before and every other month during the
treatment. The sera were stored at -70°C until used.

Hemolytic assay of CH50 was measured by a standard method using sensitized
sheep erythrocytes (EA) and ACH50 using unsensitized rabbit erythrocytes (RaE).
The protein concentration of complement components and immunoglobulins was mea-
sured by a single radial immunodiffusion method (SRID) using specific anti-sera
against human Clg, C4, C3, C5, C9, C3A, cI-INH and properdin.

For the in vitro activation of complement by SSM, two aliquots of fresh human
serum were mixed with an equal volume of different concentrations of SSM diluted
one in GvB'' and the other in 0.03M EGTA-GVB—Mg++, and incubated at 37°C for 1
hr. The mixtures were further diluted in cvB't for the measurement of the classi-

cal pathway and/or EGTA—GVB—Mg++

for the assay of the alternative pathway of the
complement.

It was concluded that SSM restored host-immune response in aged subjects during
the administration by measuring diameters of PPD and PHA skin tests (Fig.l).
It was also found that hemolytic complement activity CH50 and ACH50 was increased
both in SSM-A and SSM-B groups to the same extent (Fig.2). Complement components
c4, C3, C5, C9, CI-INH and Clg were also increased in SSM-B group, while not in
SSM-A group except for Clg (Fig.3). No in vitro activation of complement was ob-
served. The present evidence that SSM increases the serum complement level leads

us to conclude that this drug might have an additional function in potentiating

the host-mediated immune response through the complement system.
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231'.Effect of SLE serum on 02 generation by human polymorphonuclear leukocytes.
Possible role of complement receptors.
Masao Shingu, Koko Sakai and Masashi Nobunaga,
Institute of Balneo-therapy, Kyu-shu University, Beppu, Japan.

Fc receptor(FcR) or complement(C4, C3) receptors(C4R-C3R) of polymorphonuclear leukocytes have
important roles on mediating phagocytosis of opsonized particles. There are few reports of
receptor abnormalities of circulating lymphocytes in patients with connective tissue diseases
and blood diseases. PMNs, when exposed to appropriate stimuli, generate significant amounts of

02- radicals(02-) which are highly reactive. Non-phagocytosable stimuli such as immunoglobul-
ins or complement also stimulate PMN to generate 02~. We studied the effect of SLE serum on
PMN functions in relation to 02- generation and surface receptors. PMNs were isolated from

heparinized venous blood of patients with connective tissue diseases, blood diseases and normal
persons.  FcR, C4R and C3R of PMNs were investigated according to rosette technique using
antibody or complement coated sheep red blood cells. PMNs were preincubated with SLE or
normal serum, followed by rosette technique. SLE serum was fractionated by Sephadex G-200, and
serum fractions were collected. PMNs were preincubated with serum fractions, and rosette
technique were performed. SLE serum was treated with polyethgleneglycol(PEG), and PMNs were
preincubated with the pellet or the supernatant.

In patient with SLE, FcR-, C4R-,C3R-positive PMNs were 40.3%11.9 %, 23.9%11.6%, 26.3%12.2%
respectively, which were significantly low compared to those of normal persons.

C4R and C3R were inhibited'by preincubation with SLE serum but not with normal serum.

The serum factor inhibiting C4R and C3R were found to be mainly in the first fraction by
sephadex G-200 fractionation. The smaller molecular fractions of SLE serum also inhibited C4R
and C3R, but this was less degree than larger fraction. 02- genaration was assayed as follows

PMNs, nitroblue tetrazolium(NBT), Con A, Cytochalasin E and serum, with or without
superoxide dismutase(SOD) in Krebs Ringer's phosphate buffer(KRP) were incubated at 37°C, for
30 minutes, centrifuged and NBT reduction of supernatant was assayed at 0.D540. NBT reduction
was seen by SLE serum stimulated-PMN but not by normal serum. Serum factors
stimuTating PMN to generate 02- was mostly in the first fractions of SLE serum fractionated by
sephadex G-200. These results suggest that immune complex plays a major role on influencing

PMN functions, both in 02~ generation and surface receptor occupancies.

Thus, immune complex-PMN interaction leading to release of 02~ and lysosomal enzyme were
discussed on the basis of its pathogenetical importance in immune complex diseases.



:3:3 The Effect of Phagocytosis on the Production of Factor B

by Mouse Peritoneal Macrophages
Yasuko Kawamoto, Hidetaka Ichikawa and Akio Miyama
Department of Microbiology, Fujita-Gakuen University School of Medicine,

Toyoake, Aichi

We found that the production of Factor B by mouse peritoneal macrophages ( M6 ) was
enhanced when they were stimulated in vivo with LPS before harvesting or stimulated in
vitro after harvesting.

Considering that Factor B probably played some roles in recognition of foreign
substances and in immune response, we examined the effects of phagocytosis by M¢é on
the production of Factor B, acid phosphatase ( AcP ), lysozyme and lactic dehydrogenase
( LDH ). Zymosan sensitized with heated mouse serum ( Z ) and zymosan sensitized with
fresh mouse serum ( ZC ) were employed as phagocytizing particles. Z-phagocytized
macrophages ( Z-M¢ ) and ZC-phagocytized macrophages ( ZC-M¢ ) produced approximately
twice amounts of Factor B as that of non-phagocytized macrophages. Comparison of B
production by Z-M¢ with that by ZC-M¢ revealed that the initial rate of Factor B production
by 7C-M$ was slightly less than that of Z-M¢$ but the amount of Factor B outdid that of
Z-M¢ on 4th to 5th day after phagocytosis.

Intra- and extracellular activities of AcP, LDH and lysozyme were compared with each
others on both Z-M¢ and ZC-Mé. Intracellular AcP and LDH increased remarkably after
phagocytosis of Z or ZC, but Z-M¢ produced much more enzymes than ZC-M¢ until 3rd day.
Thereafter, ZC-M¢ outdid Z-M¢ in regard to the production of intracellular enzymes.

The release of lysozyme was depressed up to 3rd day by phagocytosis of ZC and then
greatly accelerated, so that the final amount in the culture supernatant outdid that
of Z-M¢. Intracellular lysozyme remainded at a constant level. In general,
phagocytosis of ZC caused an initial inhibition and then an enhancement of the produc-
tion of Factor B and other enzymes. These effects may be explained by the fact

that ZC was more effectively trapped than Z by M¢, but other explanation would be

that complement proteins on zymosan particles control the activation of macrophages.
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2:3 Correlation between the Activation of Alternative Pathway of Complement

and the Induction of Tumor Cytotoxic Macropliages by Lentinan

J. Hamuro, N. Kashima, K. Mitsugi
( Central Res. Laboratories, Ajinomoto Co., Inc. )
H. U. Schorlemmer, U. Hadding, D. Bitter-Suermann

( Inst. fur Medizinische Mikrobiologie der Universitat Mainz

Lentinan is well known to have inhibitory effects against some transplantable
tumors in murine system, and as a T-oriented immunopotentiator. From the previous
work it is known that lentinan stimulates or restores T-helper cells in antibody
synthesis and augments both in vitro as well as in vivo the induction of cytotoxic
T lymphocytes against alloantigens and hapten conjugated syngeneic lymphocytes.

To investigate the correlation between the activation of APC by lentinan and
its effects on macrophage activation, the detailed functions of activated macrophages
by lentinan and C3b was studied. Lentinan and the other 7 anologous Polysaccharides

(PS) were found.to be potent activators of APC, regardless of the potency of
inhibition of S180 growth in mice. The turnover of C3, C5 and factor B showed no
difference among these eight PS. The particles, isolated after the treatment of
lentinan with C4dGPS for 2 to 4 win at 37 °C, showed prominent C3 consuming activity.
C3 consuming activity of these particulate enzyme ( PX ) disappeared during prolonged
incubation. From this it follows that solid phase activation of APC may be relevant
for the antitumor activity of lentinan.

We also investigated the effects of PS on the nonspecific cytotoxic activity
of peritoneal exudate cells ( M¢ ) and found that macrophages of mice treated with
PS were highly cytotoxic to a variety of tumor cells. The cytotoxicity emerged
on day 3 after PS administration, and persisted for more than 25 days. None of
the PS investigated could activate PEC M¢ in vitro, while almost all of the other
immunomodulators could.

Since lentinan possessing APC activating potency could generate in vivo active
complement components such as C3b, and since C3b in turn is capable of rendering
macrophages cytotoxic, the activation of1w¢ by lentinan might be explained by
their APC activating effect. It was found that a neutral PS lentinan under in vitro
conditions are incapable the M@ dependent secretion of lysosomal enzymes which are
required to amplify the activation of M¢ via C3b in vitro. This condition could
explain why lentinan are incapable of rendering PEC M¢ in vitro cytotoxic.

The facts that PEC Mﬁ induced by injection of lentinan showed increased content
of lysosomal enzymes and raised level of lysosomal enzymes secretion lead us to

the concept C3b generated in vivo in the vicinal region of tumor mass' by activation
of APC plays a relevant role in the rejection by lentinan of transplantable tumors

in murine system.

The differentiation of activatedﬁmé by lymphokines produced by a T cell specific

immune adjuvant lentinan and by C3b is now in progress.



24 Incorporation of [14C ]-1-leucine into complement in experimental

infection of rats in various nutritional stages
Motoko Sakamoto (Wayo Women's University)
Kusuya Nishioka, Kohkichi Shimada (Tokyo
Metropolitan Institute of Medical Sciences)

The complement biosynthesis was examined in the first complement
response, that is elevation of complement level three days after
staphylococcus aureus infection, since this elevation is considered to
have a role in host defense mechanisms before antibody response.

[14C ]-leucine was used as a labeled amino acid to examine the
de novo synthesis of complement.

In the first complement response, the rats in the 0.5% protein
group, both infected and non-infected group, showed significantly higher
specific activity of newly synthesized complement activity than did the
rats in fhe 18% protein group. Compared with the non-infected group,
the infected rats also showed higher specific activity of de novo
synthesized complement.

The infected rats showed much higher rates of synthesis of comple-

ment and this effect was more predominant in the low protein group.
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25.

DETECTION OF TISSUE Cla AND EXISTENCE OF LIVER HB SURFACE ANTIGEN
IN PATIENTS WITH VARIOUS LIVER DISEASES BY DIRECT IMMUNOFLUORESCENT
DOUBLE STAINING TECHNIQUE

INOUE, J., TSUJI, T., ARAKI, S., SHINOHARA, T., ONOUE, K., TSUCHIYA, M.,
NAGASHIMA, H.* and NAITO, K.** ( * The First Department of Internal Medicine,

Okayama University Medical School, Okayama, Japan;** Department of Internal
Medicine, Kumayama Hospital, Okayama, Japan )

Tissue localizations of a subcomponent of the first component of complement
( Cla ) were examined in 40 liver biopsy specimens ( acute hepatitis 2 cases,

chronic persistent hepatitis 4 cases, chronic aggressive hepatitis( 2A ) 3 cases,
chronic aggressive hepatitis( 2B ) 15 cases, liver cirrhosis 5 cases, lupoid hepa-
titis 3 cases, hepatocellular carcinoma 6 cases and other type 2 cases ).
The direct immunofluorescent technique was used after fixation with 2 % paraform-
aldehyde in saturated ammonium sulphate or acetone fixation. For HB surface antigen
( 4Bs Ag ) positive specimens, double staning was carried out used with tetra-
methyl rhodamine labelled-anti HBs Ag and FITC-anti Clg. Clg on acute hepatitis
and chronic persistent hepatitis specimens was found slightly in collagen fibers
and the cytoplasma of fibroblasts in the connective tissues, on the contrary,
an amount of Clg was detected as immune deposit-like substances in piecemeal
necrosis of liver specimens from chronic hepatitis patients with active form. In
these immune deposit-like parts, Ig G was localized. Positive Clg on the liver cell
mermbrane was observed in 6 ( 26.0 % ) of 23 cases of HBs Ag positive liver diseases
and in 3 ( 17.0 Z ) of 17 cases of HBs Ag negative liver diseases. Membranous Clg
localization was not related to localizations of HBs Ag in the hepatocytes. In the
membranous Clg positive cases, Ig G was identified concomitantly in 2 of 5 cases
of HBs Ag positive liver diseases, 1 of 3 cases of HBs Ag negative liver diseases,
but Ig A, Ig M, C3 and C4 were not detected. It was supported that detection of
Cla bearing to liver cell membrane was appeared in the abnormal conditions of liver
cells in hepatitis patients with clinically active staces, and as one of the major
mechanisms responsible for immunologic liver tissue injury.
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26.

INHIBITORY EFFECT 'OF ANTI-COMPLEMENTARY AGENT(K-76) IN EXPERIMENTAL
ENDOTOXIN-INDUCED 'LIVER INJURY

ONOUE, K., TSUJI, T., ARAKI, K., SHINOHARA, T., TSUCHIYA, M.,
INOUE, J., NAGASHIMA, Hf, and NAITO, K.** (*First Department of Internal
Medicine, Okayama University Medical School, Okayama, Japan; **Department

of Internal Medicine, Kumayama Hospital, Okayama, Japan)

Endotoxin appears as one of the major mechanisms responsible for liver tissue
injury in fulminant hepatitis. In the present experimental study, relationship-
s between the function of reticuloendothelial system (RES), e.g. Kupffer cells
and macrophages, and endotoxin peritoneally injected was examined. Furthermore,
function of RES to an anti-complementary agent (K-76) was studied used with
rats with endotoxin-induced hepatitis. A series of 120 rats was investigated.
The histological diagnoses, liver function tests for sera and detection of tis-
sue endotoxin LPS used with direct immunofluorescent technique were performed.
LPS antigen in survival rats with endotoxin-induced hepatitis was detected mai-
nly in Kupffer cells, on the contrary in mortal rats, mainly in sinusoidal spa-
ces and in hepatic cells. Serum GOT levels of experimental rat groups were ele-
vated, and its of rats peritoneally administered K-76 (5mg/body) were remained
within normal limits. Furthermore, LPS antigen in the rats administered K-76
was not detected in hepatic cells, but detected in cytoplasma of Kupffer cells.

It is supported that decrease of function of Kupffer cells in experimental
rats lead an outbreak of endotoxin-induced hepatitis, and administration of K-

76 as an anti-complementary agent inhibits its outbreak.
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27 o COMPLEMENT IN PRIMARY HEPATOMA

HIROKI TAGAMI, KOICHI WATANABE, TOSHIKAZU YOSHIKAWA, MOTOHARU KONDO, *NAOYUKI
MATSUMURA, *KOICHI NISHIDA and *KEIMEI HOSOKAWA
First Department and *Third Department of Medicine, Kyoto Prefectural University

of Medicine, Kyoto, 602.

Numerous data have shown that serum complement level increases in patients
with malignancy following the growth of neoplasm, low complement level has been
reported in hepatoma. This decreased serum complement has been explained by
impaired synthesis of complement protein by the liver, and partly possible
participation of immune reaction in hepatoma patients. However, in these obser-
vations "cold activation of complement", that in some patients with liver diseases
serum hemolytic complement decreases during the storage of the sample in the cold,
have not been taken in account.

Eighteen patients with primary hepatoma were investigated for their serum
complement level using sensitized sheep erythrocytes (EA) for the classical
complement pathway activity (CH50) and unsensitized rabbit erythrocytes (RaE) for
the alternative pathway activity (ACH50), and complement components by single
radial immunodiffusion. Their serum samples obtained in the usual manner revealed
drcreased CH50 in all cases, while normal in ACH50. When sera were separated at
37°C and stored by the increasing ionic strength to pu=0.53, all these patients
maintained high CH50 and ACH50, indicating that patients sera provided high
complement level when cold activation of complement was prevented. Analysis of
complement components revealed high Clg and C5, and relatively high CIINH and C9.

It is concluded that serum complement levels in hepatoma patients showed

high serum complement levels as seen in other malignant tumors.
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28 Quantitative changes in the protein of complement components

in patients with malignant tumors treated with immunopotentiator,
OK-432 (Picibanil)

) 1L . .2 7)
Shuji Funahashi,MD, Junzo Kodama,MD, Akira Okazaki,MD, Tutomu Kawahara,MD,

Norio Numata%MD, Mituru Ozawa?MD, Hiroaki Tamura?MD and Shoji Shimoe?MD.

Osaka National Hospital, Department of Clinical Laboratory, Dep. of
Surgeryz, Dep. of Obsterics and Gynecology3f Dep. of Urology?
National Cardiovascular Center, Dep. of Clinical Laboratory and

Investigationl

Previously we have studied the changes in immunological Parameters, such as
skin test, lymphocyte population, MIF, immunoglobulins and CH50 titer in 40
patients with malignant tumors treated with non-specific immunopotentiator,
OK-432 (PIC). It is assumed that PIC administration could enhance the functions
of not only cellular but also humofal immunity as well as complement system in
those patients.

[Materials and methods]

In those patients, quantitative analysis was performed in the complement
components, such as Clgqg, Cls, C4, C3c, C5, C9, Cl-INH, C3b-INH, properdin and C3-
activator. Of these 40 patients, 10 had had stomach-, 8 uterine-, 4 lung-,4 bladder-,
4 kidney-, 2 breast-, 2 ovary-, 2 oesophageal carcinoma as well as 2 leukemia,

1 lymphosarcoma and 1 immunodefficiency. Nine of them were treated with only
PIC. Others were treated with chemotherapy and radiation therapy together with
PIC. PIC was administered principally s.c. with an initiating dosage of 0.2 KE
followed by gradual increase to the maintenance dosage of 2 KE.

Quantitative measurements of proteins of the complement components were
performed by means of the single radial immunodiffusion method using anti sera
to Clg, Cls, C5, C9 (Behring werke), anti sera to properdin, C3b-INH (Kent Lab.).
C3c, C3-activator and C4 were measured using M Partigen plate (Behring werke).
The results were represented as percentage of the values obtained using QS
standard serum as 100 percent.

[Results]

1) The proteins in the complement components of these patients with cancer
increased definitely in comparison with the those of healthy adults, with
excepsion of properdin. High values of protiens were observed in C9, C5, Cls,
C4, Cl-INH and C3-activator in this sequence. However,the properdin remained
in the normal range or rather decreased.

2) Following PIC administration, proteins in the complement components
increased generally. The rate of increase was marked in properdin but not
significant in Cl1-INH.

3) Comparison of complement components between patients with decreased CHS50
titer and those with increased CH50 titer, proteins in the components increased
more markedly in the group with increased CH50 titer. Properdin in the group
with decreased CH50 titer remarkably decreased in comparison with those with
increased CH50 titer.

4) Changes of Cl-INH correlated relatively well with the changes in C4 and C9.
The same correlation was observed between properdin and C3b-INH as well as

C3-activator and C9.
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29.

Dependence of C4 activity in molecular states on different hemolytic
assays
Yoshihiro Fukuoka, Tomoko Okuda and Takehiko Tachibana

Res. Inst. Tuberculosis and Cancer, Tohoku Univ.

There are two methods for hemolytic titration of C4. The one using EAC]gp,
OXYCZhu and EDTA-c9P (E-C method) was reported by us in this symposium in 1977
and the other using EAC1YP, oxyczhu and c40%" (C4D method) was recently reported
by Nussenzwig et al. We obtained the different results on C4 hemolytic activity
measured by the two methods. This discrepancy does not come from the difference
in the sensitivity of both methods.

As for BALB/c and DDI (Ssh C5+), C4 activity was higher in serum than plasma
by the E-C method, while the opposite results was obtained by the C4D method.
But B]O.Dz/o and DDD (Ssh C57) showed neither hemolytic activity in plasma by
both methods nor in serum by the C4D methods. The DDI serum was gel-filtered on
Sephadex G-200 with VBS++ and C4 activity of each fraction was measured by the
two methods. C4 activity appeared in the first and the second protein peak by
the E-C methods, while it was only detected in the second protein peak by the
C4D method. This difference does not depend on the participation of guinea pig

C2 supplied from C4D serum.
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3()'GENETIC MAPPING OF THE LOCUS CONTROLLING STRUCTURAL VARIATIONS OF MURINE

C3 IN THE CHROMOSOME 17.

Shunnosuke Natsuume-Sakai, Jun-Ichiro Hayakawa,Shigetoyo Amano and Morinobu
Takahashi. The Department of Immunobiology,Cancer Research Institute,Kana-
zawa University and the Institute of Experimental Animals,Kanazawa University

School of Medicine.

Backcross progeny, (NC x TF/GnLe)F; x TF/GnLe,was tested for the C3 allotype
controlled by C3-1 locus and the expression of mutant gene tf,repeated loss
and regrowth of hair. The recombination frequency between these two loci both
located in chromosome 17 of the mouse was 24.0 %. Taken together with our pre
vious linkage data,C3-1 is now localized to a position 1l centimorgans more

distal than the S region of H-2 on the chromosome 17.
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3].. The Primate Complements. II. Immune Adherence Receptors on Erythrocytes
and Platelets.

2

Tomoko 0kuda1, Kenji Takahashi™ and Takehiko Tachibana1

]‘Res. Inst. Tubeculosis & Cancer, Tohoku Univ.
2'Primate Res. Inst., Kyoto Univ.

Immune adherence (IA) receptors are said to be found on primate erythro-
cytes and non-primate platelets. To know if it is true, we examined the
IA receptors on erythrocytes and platelets from 11 non-human primates in
various staages of evolution.

The IA receptors were detected by rosette formation with EAC( E: sheep
erythrocytes, A: IgM fraction of rabbit anti-sheep erythrocytes antiserum,
C: complements of various species ).

Using EAC1423%P or EAC1423"Y the 1A receptors were detected on the
erythrocytes from the 01d World monkeys but not from the New World monkeys
or the Prosimiaes. The IA receptors on the erythrocytes from the New
World monkeys were detected using EAC made from the monkey complements.

But we could not detect IA receptors on the erythrocytes from the Prosimiaes
even though many species complements were used. From these results it is
clear that the detection of IA receptors on erythrocytes is strongly
affected by the sort of complements used.

The IA receptors on platelets were found only in the case of arand
galago and squirrel monkey.

Rabbits and guinea pigs have IA receptors on their platelets and also

on their erythrocytes to some extent.
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32.

Genetics and Some Characterization of C6 Deficiency in Rabbits

1) 1) 2)

Tsuneo Abe ,Masanori Komatsu~’ ,Ken-ichi Yamamoto®’, and Shunsuke Migita

1) Dept of Animal Genetics,National Institute of Animal Industry,Chiba 280
2) Dept of Molecular Immunology, Cancer Research Institute, Kanazawa
University , Kanazawa,Japan 920

Since Rother et al., (1961,1966) discovered C6 deficiency in a strain of
rabbits in Germany, two other strains of Cé6-deficient rabbits have been
descrived, one originating in Mexico,the other in Cambridge. We have also
found another C6 deficiency in a strain of Angora rabbits reared in Japan.

The family data were consistent with an autosomal recessive form of inheri-
tance. This and the previous reports indicate that C6 deficiency must be
fairly widespread in rabbits reared under normal conditions and thus the
total lack of hemolytic complement activity cannot be any serious survival
importance. Certainly these deficient rabbits appeared healthy and had
normal fertility.

Alloimmunization of C6 deficient rabbit with a normal rabbit serum pro-
duced a specific antibody, which gave a clear precipitin line to normal
rabbit sera,but not to C6 deficient rabbit sera. The data of inhibition
tests using with this alloantiserum indicate that the antibody inhibits
specifically C6 activity of not only rabbit serum but also other animal
sera. This result may proved the antibody to be C6 protein specific.

This antibody also cross-reacted against other animal sera ; human,
cattle ,sheep, goat, pig, dog, guinea pig and mouse serum, but not to horse,
hamster and chicken. This fact suggests the antiserum may be useful for
the measurment of C6 protein in some other amimals including human and for
detecting the allotypes of C6 protein.

The distribution of C6 level , measured by single radial immunodiffusion
method using with the alloantiserum, in the sera of Angora rabbits were
divided into three groups; normal, about a half and null level. The C6
level in th sera of Fl rabbits( N/d ) of cross between C6 deficient Angora
rabbit ( d/d ) and normal New Zealand White rabbit ( N/N ) were about
a half of normal level. These results suggested that the level of C6 in
the sera of the rabbits were under the dosage effect of the recessive gene
(d) or the dominant gene (N).
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33 - Study on C3 polymorphism in the Japanese population

H.Nishimukai, K.Sakata, K.Yamasawa, Y.Hyodo*, K.Kosuge*, T.Yazaki}, and

i * %k
H.Albamica g (Kyoto Pref.Univ.Med., Kanagawa Childrens Medical Center¥*,

Fujita Gakuen Univ.Med.%, The Center of Adult Dis. Osaka}*)

Over twenty genetic variants of C3 in normal human sera have been detected by
the techniques of high voltage starch or agarose gel electrophoresis and antibody
fixation. The most common C3 is designated C3-S (controlled by CBS gene) and the
less common of the two most prevalent forms is C3-F (controlled by C3F). Besides
the homozygous C3 deficiency (genotype C3 /C3 ; C3  is the silent gene on the C3
locus) and hypomorphic variant (phenotype C3-fS; f form was controlled by C3f
which synthesizes the decreased C3-F protein (Alper et al. 1971, McLean et al.
1978)) were described. The purpose of the present study was to investigate the C3
polymorphism in the Japanese population.

(1) Population study

C3 typing was carried out by the high voltage agarose gel electrophoresis (Tei-
sberg 1970; the pattern is shown in Fig.l) and antigen antibody crossed electropho-
resis. The sera of unrelated healthy 1,092 individuals were examined; 1,082 of SS,

9 of FS and one Ssslow'
mely higher than that of Caucasians (0.75, by Alper & Propp 1968).

The gene frequency of C3S was 0.995, which value is extre-

(2) C3 deficiency

Genetic analysis of a family with C3 deficiency was performed after the measure-
ment of C3 protein, functional hemolytic assay of C3 and CH50 titration in all sera
were carried out (see another subject). The propositus (IV-22) and his niece (IV-
21) with no C3 protein were genetic homozygous C3 deficiencies (C3™/C37); father
and mother of each had half-normal level of C3-S (C3S/C3_). No other variant, e.gq.
C3~F, could not be detected. Partial pedigree of the kindred with C3 deficiency
is shown in Fig.2.

Another family with a child who had no C3 protein was discovered. As his father,
mother and a sibling had half-normal level of C3-SS, he seemed to be the genetic
controlled C3 deficiency. But he was suffering from MPGN and it was suggested that
C3~NeF was contained in his serum experimentally, the genotype could not be affir-
med the homozygous C3~ (Fig.3).

(3) Hypomorphic variant of C3

A Japanese female (52 y.) with hypomorphic variant of C3 was discovered. She was
apparently in good health and had no history of serious illness. C3 level and CH50
in her serum were 69.5% of NHS and 32u (NHS=4lu), respectively. C3 phenotype was
tentatively designated f*S because a) the S portion contained about half-level of
normal C3-SS and the f* contained more decreased C3 protein (about 1/2 of her S
portion) ,b) the f* had C3 hemolytic activity, but lower than the S, c) the electro-
phoretic mobility of f* was not corresponded to the normal Japanese C3-F (situated

between F and S). This pattern was observed repeatedly in her fresh serum.

There are few variants of C3 in the Japanese population. Although some authors
reported the association between the C3F gene and diseases (atherosclerotic vascular
diseases by Sgrensen & Dissing 1975, cyctic fibrosis by Schigtz et al. 1978), it
is difficult to study on this theme in Japan; in fact, when we performed the C3 ty-
ping in 400 of Japanese athrosclerotic vascular diseases, no genetic variant was
detected.
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34 , Hereditary Angioedema
A case report and studies of the mechanism of episodic edema
Michifumi Kohno, Takehisa Chimoto, Atsushi Fujisaku, Hideyuki Himemiya, and
Akio Mikami*
2nd Department of Internal Medicine, Hokkaido University
*Department of Internal Medicine, Sapporo Hospital of Japan
National Railways
A 16 year-old girl was admitted because of swelling of forearms and colicky abdominal
pain recurrent since the age of 6 years.
She was found to have low total complement level. Of the complement components,
C4 was markedly decreased, and C2 to a mild degree. The levels of (H50, C4, and C2
showed no differences between at the attack and in remission.  Other complement
components, Cl, C3, and C5 were all normal.
Of the family members her mother showed low levels of C4 and ClINH, but she had
no clinical symptoms.
The protein amount of CLIINH was low, 32% at the attack and 36.5% in remission.
By functional assay, ClINH activity was 14.2% in remission. At the attack the activity
was not detected.
This may correlate to the hemideficiency hypothesis of Weiller. In our study, CLINH
activity was remaining in remission. By some unknown cause it was used up, which

led to the attack.
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35 . Hereditary C3 Deficiency in a Patient with SLE

Yukio Hyodo, Keiji, Kosuge,
Hajime Kitamura*, Kazuyoshi Nagaki*,

and Shinya Inai*
Kanagawa Childlen's Medical Center,
* The Center for Adult Diseases, Osaka

A l4-year-old female patient with SLE was found to lack C3 by Immunochemical
and hemolytic assays. Pedigree study revealed another C3 deficient subject,
15-year-old healthy boy, and many individuals with C3 levels approximetely
half-normal. It seems that these 2 subjects are hemozygous for C3 deficiency.
Studies were carried out on hemolytic activities and immunochemical protein

concentrations of complement components, immune adherence and bactericidal

activities in their sera, etc.

— 1&g —



36.

Hereditary deficiency of the ninth component of complement (C9)

Y. Yukiyama, T. Chihara, K. Tanimoto, S. Hirose and Y. Horiuchi

Department of Internal Medicine and Physical Therapy
University of Tokyo

The discovery of complement deficient state will much contribute tounderstand the
pathophysiology ofcomplement function in vivo. Here we describe a case of the ninth component
of complement (C9) deficiency, which is the second case in Japan.

Case summary: H.0., a 52-year-old male, was admitted to Tokyo University Hospital, Department
of Internal Medicine and Physical Therapy with intermittent fever up to 40°C. At 22 years of age,
he had gartroduodenectomy because of duodenal ulcer. A week later intestinal obstruction
developed and he was reoperated three times in order to detach adhesion and resect the fistel.
After that he had been healthy in twenty years. In 1971, he experienced high fever up to 40°C
with chill, which lasted for one or two days and developed once a month. He had suffered from this
attack for 6 months and was administered with antibiotics in successive 6 months. After-anti-
biotic treatment, he had no fever for another four years. In 1975, intermittent fever again
developed. An attending physician administered 10 to 15 mg of predonisolone per day for over two
years. Febrile attack, however, continued which was successfully treated with antibiotics. In 1979,
he visited to our hospital because of fever and withdrawal syndrome of steroid. On admission
he was well nourished and had no lymphadenopathy. Lungs and heart are intact and liver and spleen
are unpalpable. Laboratory findings showed within normal Timit except low complement titer
(10.0 CH50 vs. 25-40 CH50 of normal). Because of no febrile attack he was discharged. After two
weeks he readmitted with high fever and nausea. Laboratory findings showed white blood cell
18200 with neutruphilia, mild anemia, C reactive protein 2(+) and moderately elevated erythro-
sedimentation rate. Plain X-P of abdomen revealed incomplete intestina) obstruction, which
disappeared in two days with conservative treatment. Hemolytic complement titer again showed
low level and the complete absence of C9 was found.

Methods: Total hemolytic complement titration (CH50) was done by using 4 x 107 EA cell in
one-fifth reaction volume of Mayer's original method. Human C1, C4 and C2 were functionally
purified according to the methods described. C3, C5, C6, C7, C8 and C9 were purchased from Cordis
Co.. Individual complement component titration was done by using 2 x 107 EAC14 or EAC4 cells in
one ml. reaction volume. C4 and C6 were assayed by C4 deficient guinea pig sera and C6 deficient
rabbit sera. One of anti-sera to C9 was purchased from Hoechst Co. and another was the gift
from Dr. M. Takahashi, Cancer Institute of Kanazawa University.

Results: Complement titration (control or normal range); CH50, 72 (90-320); C1, 2.85 x 10"
(1.14-5.10 x 10*); c4, 4.14 x 10* &1.28-5.46 x 10*); €2, 2670 (2900-4700); C3, 50000 (160001
€5, 52500 (37700); C6, 1.62 x 10° (0.55-4.4 x 10°); €7, 3.2 x 10* (2.6 x 10*); C8, 4.0 x 10
(3.2 x 10*); €9 <€ 250 (7.3 x 10*); C3-C9 total activity 96 (357-610); C9 titer of H.0. showed
less than one-three hundredth of control sample.

Immunochemical analysis: There were no precipitin line between H.0. sera and anti-C9 sera
from either Hoechst Co. or Dr. M. Takahashi in Ouchterloney analysis. In contrast, control
sample applied to the well adjacent to H.D. straightly reached the H.0. well. Immunochemical
determination of C9 by Mancini method showed no precipitin ring in H.0. sera, while in control
samples they ranged from 53-124 pg/ml.

Family study: Three siblings (I.0., S.0., M.0.) showed lTow complement titer but C4 and C6
levels were within normal range. Ouchterloney analysis disclosed that all of I.0., S.0. and M.0.
made no precipitin Tine against anti-C9 sera, which suggested all four brothers had C9
deficiency. C9 levels of I.0., S.0. and M.0. were all undetectable by Mancini method. Therefore,
it seems highly probable that the type of heredity in C9 deficiency is autosomal dominant rather
than autosomal codominant or resessive ((1/2)" vs. (1/4)").

Discussion and conclusion: It is uncertain whether pyrexia might be due to the defect of
complement system or not. At least bactericidial activity in H.0. sera should decrease
because of the absence of C9.

Heredity of C9 resembles that of C1 inhibitor in autosomal dominant trait. However, it
produces detectable protein in the case of latter, which differs from this case of C9 deficiency.
In conclusion, a case of 52-year-old Japanese male proved to be the complete absence of

C9 in the criteria of hemolytic assay and precipitation reaction in gel.
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237. CONCENTRATIONS OF COMPLEMENT COMPONENTS OF Clg AND C3 IN SERA

AND SYNOVIAL FLUIDS OF PATIENTS WITH BONE AND JOINT DISEASES

*MASANAGA UEDA, TAKAKO SASAKI, KUNIO YONEMASU, SHUZO KASHIBA
**TAKAHIRO OCHI

*Department of Bacteriology, Nara Medical University
**Department of Orthopaedics, Osaka University School of Medicine

The amount of complement components (Clg and C3) were measured
immunochemically in sera and synovial fluids from patients with
various bone and joint diseases. Clg levels were conspicuously
elevated in rheumatoid arthritis, but the fluctuations of C3 level
were not conspicuous. Values of Clg and C3 in synovial fluids were
also expressed as ratios to that of albumin in the same specimens
and such appeared to be more reliable index for reflecting patholo-

gical conditions.
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38. Clg in various -disease: sera.

H. Yoshid., i.:losoxawa, K. watenabe, 5. suzuki, M, saton, T. Morito
ana . nadsuaawa.

‘The Second Department of lnterncl Medicine, Fukushima medical Ciilege
( Fukushima ).

clg in sera of patients with various disecases was estimated by weans
of a single radiul immunndiffusion, and the correlation with iumune complexes

in some ser: was discussed.

Sera were obtained from patients in our clinic and were stored at - 70°¢
until used. The amcunt of Clg 1n various sera were comparcd with tnat of pooled
neaithy serum of 100 4.

RuUSULTS & UIsCUSSIONs : Clg concentration was the highest of 168.3% 40 %
in ser« of patients with liver cirrho:is <nd nigher in sera ot paticnts with

liver discvéses including acute hepuatitis, cironic hepatitis, nepatoma and

intrauepatic cholestasis, chronic nephritis ana/or urewia and e:ophageal cancerS.

It seemed obvious that Clg w.s produced in some .rgand other than the

liver, as the nigher levels of Clq and the markcdly lo.er level ot (I50, C3

anad (4 were ootained in sera of patients with liver cirrhosis and fulminant hepatitis
.

The significunce of hign.r concentration of Clg in sera of patients with

advanced liver diseases was still unknown, and tne possibility ,¢ sither tne

acceleration of production or the decelerati.n of decayi.ug was su,gested.

In some IyG,_, lower levels oi Clg were observed, and heating tnem at
myeloma sera

45°c or 50°C induced decreases of Clg siynificantiy. Increased anticouple-
mentary activity ot such sera DYy heating inaicated that the ncat-lubile
wmonoclonal 1g G caused the increased binaing ot Cly or activation ot complement
system.

In the end, the amount ol immune couplexes were detected oy mcans of a
solid phase radioimuwunoassay iq@era of patients with 5., malignant RA and
liver cirrhosis, and tane correlation with serum Ciy levels was discussed.

Possibie count.r-correlation between the amount o0i immune complexes and Clg
suggesteqkhe different significance of Clg betwuen sis and LC sera.
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539 Elevated level of serum C5 and manifestation of atopic dermatitis symptoms

Dermatologic department of Okubo Metropolitan Hospital : Toshio Kawashima,
Michiyuki Koga, Yoshihiro Yasuki, Kayoko Horiuchi. Tokyo Metrovolitan clinical
Laboratory : Kohkichi Shimada, Kusuya Nishioka.

Increases of 1lg E level and eosinophilia as well as local infiltration of eosino-
plils in lichenificated areas are considered to be characteristic pattern of the
atopic dernatitis., Serum levels of whole complement activity and components of
complement were measured in various stages of this disease and the relation with
manifestation of the characteristic patterns of this disease as described above

was analysed. It was found that serum complement titer and complement comvonents
quantities correspond with the progress of the skin lesions. Changes of serum level
of complement system observed in these vpatients in various stages of the disease
were analysed to see the relationship with clinical manifestation such as increased
lg E level, eosinophilia and degree of skin lesions.

This time, we studied 59 cases about the serum CH50 and the quantities of Clq, Ci4,
C3, C5, C9 and C3PA and relation with their skin lesions, progresses, serum immuno-
globulins and peripherol WBC counts was analysed.

The consequences follow.

(1) The Ci50 titer were 40.2+4.8 unit/ml, and were high in severe skin lesion cases.
The levels of complement components also distributed in broad, and varied in disease
processes. Especially the mean C5 quantity was high, and paralleled with progress of
the skin lesion and its variation was wide.

(2) Among immunoglobulins, 1g E was high and paralleled with skin lesion progress in
many cases., Other immunoglobulins were not recognized to have any relationship. The
eosinophilia,on the otherhand, was recognized in most peripheral blood study, espe-
cially in severe skin lesions cases.

(3) We studied the relationship among C5, lg E, eosinoplilia and skin lesions. As
showvn in the table, in 11 cases with severe, wice spread skin lesions, all shoved
high 1g E level, 10 high C5 level and 6 eosinophilia.

In 10 cases with severe skin lesions, 6 high 1lg E, 7 high C5 level and 5 eosinophilia
In 1% cases with moderate skin lesions, 9 high 1g E, 6 high C5 and 7 eosinophilia.
In 10 cases with mild lesions, 8 high 1g E, 4 high C5 and 1 eosinophilia. In 15 con=
valescent cases, only 3 high 1lg E and 3 high C5. To summarize, prevalence of high
level of 1g E and C5 corresponds well to the degree of skin lesions, however in some
cases with moderate or mild lesions 1lg E level still showed high level even when
level of C5 returned to normal level.

(4) Clinical follow up studies, on the level of €5, lg E, cosinophilia and skin
lesions were carried nut. It is ncteworthy that level of C5 returncd to normal level
in the course of convalescence preceding to the healing of clinical symptoms and

return to the normal level of 1lg E. Therefore, measurement of complement level espe-
cially C5 will give an apvropriate marker to determine the prognosis of clinical syme-
ptoms of atopic dermatitis,
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4().The different complement profile in both attack and remission of urticaria.
Dept. of Int. Med. School of Med., Showa Univ.

Keiji Kan, Noriaki Nakajima, Tetsuzo Sugisaki.

The pathogenesis of urticaria have been generally believed that atopic
mechanism could play a major role. In the last symposium of this congress,
we reported that sera from patients suffering from attack of urticaria demonst-
rated significant low levels of C3 and C5, but not in femission, suggesting
complement system also involve for the development of urticaria. 1In this
symposium, in order to elucidate this problem, more various components of
complements and the associated factors were investigated. For quantification
of these complements, including Clg, Cls, C4, C3, C5, C9, C3a, Factor B, C3bINA,
ClINH and properdin, laser immunoassay was performed by using specific antisera
against each component in Laser nepherometer (Hyland Comp.). In addition of
this, the presence of conversion reaction of C3 and Factor B was determined by
crossed immunoelectrophoresis.

Results

Fifteen of 21 patients with attack of urticaria showed lower serum levels
of C3, C5 and properdin and rise of C3a and Factor B levels. The conversion
reaction of C3 to C3c, not of Factor B were also demonstrated. No changes of
Clg, Cls, C4 and C3bINA were observed. No patients showed decreased levels of
ClINH.

Two patients who developed urticaria after injection of contrast medium
(urographine) showed decreased levels of C5, C9, properdin and rise of Factor B
level. It was also observed positive conversion reaction in C3, but not in
Factor B. Sera from patients with urticaria in remission reacted in vitro with
the contrast medium showed the conversion of C3, but not of Factor B.

Discussion

We found that about 70% of patients with urticaria in attack, not in remission,
showed the activation of C3 and low level of C5. The activation could result
increase of C3a and C5a anaphylatoxins. Simultaneously, the sera also showed decreased
level of properdin and no evidence of activation of Clg, Cls, C4 and Factor B.
These two evidences suggested that activation of C3 could iniciated by alternative
pathway.

Therefore, further investigation is required for search of iniciating factor (s)

of properdin in the patients with attack of urticaria.
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4]_jme complement profile in systemic lupus erythematosus.
Dept. of Int. Med. School of Med., Showa Univ.

Keiji Kan, Noriaki Nakajima, Tetsuzo Sugisaki.

Various components of complement and the associated factors in sera from
patients with SLE were investigated. Pathway of complement activation was
also studied.

MATERIAL AND METHODS

Fourty-six sera from 24 patients with SLE which satisfied more than 4

criteria of ARA were investigated. The complements and the associated factors,

including Clg, Cls, C4, C5, C9, C3a, Factor B, C3bINH, ClINH and properdin
were quantified by specific antisera against each components in Laser nephero-
meter (Hyland Comp.). QS serum (Hoechst Comp.) was used as a standard serum
and scored as 100% for each sample. In addition of this, presence of C3 and
factor B convertion reaction in fresh serum was investigated by using crossed
immunoelectrophoresis.

RESULTS

In 21 out of 24 cases with SLE, all components of the complements were

proportionally depressed, whereas in the remained 3 cases, the early components

were not depressed, but the terminal components including C3 were depressed.

The serum levels of properdin, Factor B and C3bINA which were known as the

associated factors in alternative pathway amplification loop were highly corre-

lated with either C4 or C3 (between C4 and P: r=0.699, and B: r=0.707, and

C3bINA: r=0.734, between C3 and P: r=0.809, and B: r=0.688, and C3bINA: r=0.795).

The cases which showed depressed level in both C3 and the terminal components
also showed depressed level of properdin, Factor B and C3bINA. Cases with
depressed level of Cls showed increase of ClINA. Reversed correlation between
Cls and ClINH was observed (r=-0.569), whereas the case with no change of Cls

remained within normal range of ClINH. The level of C3 were significantly

correlated with the level of C3a (r=0.815). Presence of the positive conversion

reaction of C3 and Factor B was confirmed by crossed immunoelectrophoresis.
CONCLUSION
Activation by classical pathway were observed in 21 out of 24 patients

with SLE, interestingly the remained 3 patients showed alternative pathway.

It was also shown that amplification loop also involve in the classical pathway.

The low level of C3 and C3a was observed and closely correlated, which was

particularly seen in active stage of SLE.
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42.

COLD ACTIVATION OF COMPLEMENT—— Usefulness of NaCl in its inhibition
Tadahiro HOTTA, Shuhei TAKEMURA, Motoharu KONDO, *Hidetsugu NISHIHORI, *Naoyuki

MATSUMURA, *Koichi NISHIDA,*Minoru IKEZAKI and *Keimei HOSOKAWA.
(1st and *3rd Dept. of Med., Kyoto Pref. Univ. of Med., Kyoto, 602)

Clinical investigations on the complement have provided valuable informations
in the analysis of several diseases. However, since the report that the aera with
some patients showed decreased hemolytic complement titer while normal in EDTA-
treated or heparinized plasma, attention has been focused on the activation of the
complement system in vitro. Kondo et al reported the similar incidences in patient
with chronic liver diseases, in ‘which the reduction of the serum complement was
temperature dependent and they called this phenomenon "Cold activation of comple-
ment". The causes of cold activation of complement are not known yet. Cryoglobulin
has been thought to be one of the possible factors. The present data demonstrate
that the increasing ionic strength prevents either the cold activation of the com-
plement or the formation of cryoprecipitates in vitro.

1) Effect of ionic strength on the cold activation of complement

Aliquots of 0.5 ml of patient's serum separated at 37°C were mixed with 0.1
ml of different concentrations of NaCl, to bring the final ionic strength of the
mixture from p=0.33 to 1.13, and with physiological saline as a control, and were
incubated at 4°C. At the time intervals, the samples were removed and the hemoly-
tic complement activity (CH50) was titered immediately. The ionic strength above
p=0.53 showed a complete inhibition of the cold activation of complement for 24hr.
2) Effect of the addition of NaCl for the storage of normal human serum on CH50

As shown in table 1, addition of NaCl had no influence on the measurement of
the hemolytic activity.

3) Effect of ionic strength on the formation of cryoprecipitates

Fig. 2 demonstrates that the higher the ionic strength, the less cryoprecipi-

tation. When the ionic strength of the mixture was brought above P=0’73' no cryo-

precipitation was observed in all cases.

As mentioned above increase of the ionic strength in patients sera completely
prevented both the cold activation of complement and cryoprecipitation. It might
be concluded that the cryoglobulin is proposed to be a possible factor for the
cold activation of complement. Prevention of the cold activation of complement by
the increase of ionic strength seems to be due to inability of the formation of
the proposed factor in a cold environment. Addition of NaCl to serum at a final
concentration above p=0.53 is recommended for the measurement of complement titer,

so as to avoid the cold activation of complement.
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43 . Cold Activation of Complement and its Responsible Factors
Shuhei TAKEMURA, Hiroki TAGAMI, Koichi WATANABE, Tadahiro HOTTA,
Toshikazu YOSHIKAWA, *Keimei HOSOKAWA and Motoharu KONDO.
(1st and *3rd Dept. of Med., Kyoto Pref. Univ. of Med.)
*** INTRODUCTION*** "Cold activation of complement" (CAC) has been reported to be
a phenomenon that the complement titer of the serum decreased rapidly when serum
was kept at the cold temperature. The factors for CAC are unknown. Cryoglobulin is
supposed to be one of the factors, but only recognized in about 50% of the sera
with CAC. In this report, anti-immunoglobulins reactive with human IgG were investi-
gated.
***MATERIALS & METHODS*** Four sera with CAC were obtained from the patients
with liver diseases. Three of them contained cryoglobulin.

Serum anti-immunoglobulin assay; cross-linked immunoadsorbents of human IgG
gained by DEAE ion exchange chromatography were mixed with serum sample and kept at
37°C for 1 hour then at 4°C for 20 hours. The immunoadsorbents were spun down and
anti-immunoglobulins adsorbed to the immunoadsorbents were eluted with glycine-HC1
buffer, pH 2.5. The anti-immunoglobulin concentration was measured by single radial
immunodiffusion using LC-partigen (Behring-Werke) for the 3 major immunoglobulin
classes.

Anticomplementary assay of anti-immunoglobulin-adsorbed serum with CAC; serum
with CAC was heat inactivated, one part was used as unadsorbed serum, and the other
was mixed with cross-linked human IgG. The mixture was kept at 37°C for 1 hour
followed by the centrifugation to remove immunoadsorbents. The supernatant was used
as an adsorbed serum. Adsorbed or unadsorbed serum was mixed with normal human
serum and the mixture was kept at 4°C. After different time intervals the serum
was picked up to determine complement hemolytic activity.

***¥RESULTS** * Serum anti-immunoglobulin levels; all the sera with CAC showed
high anti-immunoglobulin levels even in the serum without cryoglobulin. Three out
of the four sera contained IgG anti-immunoglobulins (Table 1).

Anticomplementary assay of anti-immunoglobulin adsorbed and unadsorbed serum;
the unadsorbed serum showed higher anticomplementary activity than that of the
adsorbed serum at 4°C(Table 2).

***SUMMARY* ** All the sera with CAC showed high anti-immunoglobulin levels.
Furthermore, the removal of anti-immunoglobulins from the serum with CAC clearly
decreased the anticomplementary activity at 4°C. It could be concluded that the

anti-immunoglobulins are the possible factors for CAC.
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44 COMPLEMENT-DEPENDENT SOLUBILIZATION OF IMMUNE PRECIPITATES FORMED FROM

HUMAN ANTIBODIES.

Morinobu Takahashi,Mayumi Nonaka and Shunichi Hirose.
The Department of Immunobiology,Cancer Research Institute,Kanazawa Univer
sity and the Department of Internal Medicine and Physical Therapy, Tokyo

University School of Medicine.

Immune complexes were formed from three different human antibodies and
tested for solubilization by incubating with fresh human serum. Antigen-
antibody complexes used were;l)Tetanus toxoid-human IgG,2)Blood type A sub
stance-Human IgM ,and 3)Blood type A substance-Human IgA. Immune precipita
tes were formed at the equivalence using 1311-1abelled antibody globulins
and the corresponding soluble antigens. When small amounts of the immune
precipitates(up to 1 microgram) were incubated with low dilutions of human
serum(up to 1:16 dilution) ,they were readily solubilized. The solubilization
reaction was dependent on the presence of the components of the alternative
pathway. In contrast,early components of the classical pathway was not essen
tial for the reaction but they were required for efficient solubilization.
Late complement components were not involved in the reaction. These comple
ment requirements are essentially the same as the requiremenégggf—igﬁdbili
zation reaction in general. After solubilization immune complexes formed
from human antibodies completely lost the affinity for the membrane of

human erythrocytes (immune adherence activity).
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45 Effects of rheumatoid factor on interaction

between Immune Complexes and Complement

S. Hirose, Y. Ohama, Y. Yukiyama and M. Takahashi¥

Department of Internal Medicineand Physical Therapy,
University of Tokyo, *Department of Immunobiology,
Cancer Research Institute, University of Kanazawa

Effects of rheumatoid factors (RF) on complement-dependent solubilization
of immune complex and production of anaphylatoxin by immune complex were
studied.

Immune Complexes were prepared from DNF43-BSA labeled with 1125 and
anti-DNF rabbit 1gG antibody at lhe eguivalent.

Mixture of 0.025 ml of immune complex suspension containing 5 y of anti-
body and 0.05 ml of inactivated rheumatoid arthritis (RA) serum or normal
human serum (NHS) was incubated at 37°C for 2 hr. After centrifugation,
the precipitate was washed once with GFB (gelatine phosphate buffer), and
then half wl of normal human serum as complement source wzs added., After
60 min. at 3700, it was centrifuged. Counting by autogamma counter, per-
centage of radioactivity in suppernate fo total radioactivity was calculated,
which expressed as CRA (Complex release activity). Inhibition by inactivated
RA sera on the solubiligation of immune complex was significantly high in
comparison with it by control sera, and degree of the inhibitory activity
was correlated with RF titer in serum. Dose response curve between diluted
RA serum and the inhibitory activity was shown.

When a reduced and alkylated anti-rabbit IgG goat antibody was used
instead of RF, this antibody inhibited the solubilization of immune complex.
An immune complex, which is unable to activate complement system, was pre-
pared with a reduced and alkylated anti-DNP rabbit IgG antibody and DNP4g-
BSA1125. Such immune complex showed very little solubility by complement.

However, when such immune complex reacts with RF, the solubilization of
it became higher than it of the immune complex itself. This result indicateg
that RF can accelarate the solubilization of such immune complex.

Generation of anaphylatoxin resulting from immune complex with rat
gserum was inhibited by pretreatment of immune complex with RA sera. When
immuTSAcompleX was prepared with a reduced and alkylated antibody and DNPsg
Bsall2d,

phylatoxin by such immune complex and rat serum.

RF on such immune complex is able to enhance a production of ana-

In conclusion, RF has two different effects on complement-dependent
solubilization of immune complex.
(1) RF can inhibite the solubilization of immune complex which can react
with complement.
(2) RF can enhance the solubilization of immune complex which is prepared
with reduced and alkylated IgG antibody.

Similar effects were shown in the production of anaphylatoxin by the

immune complexes.
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