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BE Bk oBREIL 2 o0BRBKIC I >R &5 BEAHMBRTEY, 1% classical pathway Th
p, XL LT IgG, IgM 1HFE LESTHZ LR IOTHERMLEh, Thic 920 gy Cl~CO XKt
Ca**, Mg** 2B535%5 %D T, fll ® 1-01%, alternate pathway ZIEh, HFICHE <« OHk 2 K& T5
s, NIt 4EE, Lipopolysaccharide & ko Tt X, Cl, C4, C2 For Cat* DL Lic C3 ik CI %
TEEET S0 THS. FEHLOTOTLAIBFAIMEARCE T HIHEILERTTRLSDTH D,
ML LTErEy MEEFEALTNS2, %O@@?ﬁﬁi(ﬁﬁ&ﬁ%kob TWHARHTH Dl T TEHD
BT REMERBRIC 3517 2 ISR OWT C4 k4R (C4D) =1y | iRCYLoy EGTA-Mg** # F\C
BE LIckER, ROBERZEC

(1) EGTA-Mg™* RV CRFARBERRORIGRFD Cat™ &% U — 35 Lk O BB S
h, BTARBLIEAARER Lol SO LIXEAEy MEHRIC X 2 ERMROBM%Y EGTA-Mg** ¥
WAHBRIE Licd 0 L A—DRBETHOT. .

(2) C4RiE (CAD) e =, FMFELRHHEL U THWBE X BFREMLIER 2 3B Lichoiahs,
C4kig (C4D) =n=y PFCELEy b CIRLBR Z FRTMZ 2 ORFifE L LTHWIEES, BT
FEMLIERIARE Uie. M EoE L b, BTABLRBRC ST 2 /A0 Elci: C4 R Catt 73=7F_IK
Thh, = @;-g,l s} F%T @j{bﬁgﬁr:&,ﬁz,ﬁ{z‘sﬁﬁﬁ%m classical pathway TH D, alternate pathway |
BEE-L7a\ $7b)b7§>“)t

Synopsis It is well known that the complement is activated through the classical or alternate pathway.
In our sperm immobilization test by which the complement dependent sperm 1mmoblllzmg antibody could
be detected, the pathway of complement activation was remained unknown. Thus the pathway which
is working for the ‘activation of complement in the sperm immobilization test ‘was studied by using C4
deficient (C4D) guinea pig serum and EGTA-Mg**. The results were as follows:.

1) When Ca** in the reaction system of the sperm immobilization test was chelated with EGTA-Mg++
solution, the.complement activation was inhibited and the sperm immobilization did not occur. The same
phenomenon occured in the complement dependent hemolysis of sheep red blood cells by EGTA-Mg**

2) When C4 deficient guinea pig serum was used as complement source, the sperm immobilization did

not occur, When the serum was complemented with guinea p1g s C4 component, the sperm 1mmob1hzl- '
ng activity was resumed. -

From these results, it was concluded that the complement in the sperm immobilization test was activated
through the classical  pathway, and not through the alternate pathway, because C4 and Ca** were
necessary in. the reaction.

Key words: Sperm immobilizing antibody.Classical pathway of complement-AIternate pathway of com-
plement. EGTA-Mg**+C4 defect guinea pig serum
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TR\ T Z# 51t Catt OF v— FEITH
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I. BITRBLhRENERALE
EIERET REMLYith & 8 T IE 7 A I &%
56°C, 30MIFEEME L 7288, —20°CfEE L%
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FELR AERKCTHESBIT L CTHRBRITHL
fz.
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LCEAT., WH Y + — VICATFE TR LK
B’ % BET00HKE L, 3 B HBK
(10%FEBILIE R AME AR EEARIEK) %
ATES Lict’, 1,350g 5oMEmL, by
BrE LR, LK 2ml OBEEHE % Nz T
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RIETORENHEL, thi 40x109ml o

EMLHAERERITRA L DI L 1gG AL
C4 RigEr=ey Mg, C4 Giner ey MM
Btk LTRCT, MEERRBERA<E
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DT, FRCEATINRBRED | A FoREfEL
THW. C4 ==y MBS 1T Cordis £
(Florida) @& D% My 7o,
_IV. EGTA-Mg"* ¥y

EGTA 38g, MgCl,-6H,0 20.3g, NaOH 7g %

BiA A+ KT 100ml & U, =h# NaOH 7
T pH 5.0 L, zhulM EGTA-Mg'* %
CE L. ERCEBELCRChy A BRNAREKE T

R L, %%/W)%FF@ EGTA- Mg++ @ﬁ%ﬁ\,\
THEE LR OB R 0%k,

V. BT TREMLAE

(D BEAETIBLRR

BEDUID BT CRRER LI HE T RO T !
frolc. Ticbb, JEEMLEBRInRE 0.25ml &K
FIEEW 0.025ml 2/ NRABRECEA L, Bic
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ik LTErEy MITE 0.05ml % fpn 2T,
32°C, 60/3fH incubate L, BEMEET (2006%) T
BTERRYEET 5. WL LThHO, Lok
FAREYLIEA O 7o\ B a TR LR bR Bt

MEX A, ZOBETERR (C%) 2IFRME

DRETEBR (T%) TEI-L OXETFAREML
fili SIV) L, cha2.0llEn&s, T7kb
b PR IS Liéﬁ%ﬁﬁiﬁﬁ%ﬂﬁ@ﬁ@i
CHARTE0% U TRE T LB arEE s HEL
7.
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CHEUTETEHR (T%) *EETSH. WEE
1B ORETEEIR (C%) » LERMRIM
BOBTESE (T%) #ELFIVId 0L
miEOEER (C%) TE >k fEcl00%xF Cic
b0, Tihb b (C-T)/Cx100% BFFRE (LK
L, COfEXftEnC Ly, MmERRMGEECE K
CE0T, BMREEC KT B BT B LRY 7
7y P LTL & SFRBBEBOIS. ZDS
FAREAR O ERRIE D 2350506 T REMbER L 2T
3 EOMERRERY RS, < WP BETRE L
th o FEME, B H50%BEFAEME SL, (50%
sperm immobilization titer) kﬂﬂi,,ssih_l,ﬁ, B
b, TOEPKEVE, JI%%TEJ{I:{’FFE;& B\
ERLT 5,

VL. F A E

T I ' 1915

Mayer® D FEEICHE D T50% B MBNALE KD,
hEf@g M (C'Hy) & Lic.

VIL. $%mﬂ%mﬁfkﬁmﬁ‘HH&Mf+
BEOKRE ,

Mayer O J5ik ic # E'Cﬁot. Elt, EGTA-
Mg** %0.5ml, £ %, b M7E0-5ml, BE¥
FRMmER (Bx10%/ml) Iml # BEHL, <mF—n
s 7.5ml £ L, ®MBE LT EGTA-Mg*
RO D CEBERNREKE L 70b OV
THEOBMEE L, EGTA-Mg™ DRI X
b, WER &l L CERMBRD BMA WIS T
T BB L. -

VI. EGTA-Mg** 1 X % kil o fat

F 1 R THEic Lo TIM EGTA-Mg™ 7%
ABRAEKC THELYCHRRL T E, KRR
BED EGTA-Mg** B L EEEHEgE=LE, b
MErSRCRES Lich Otk LT, &
BT ARE LA REBRE LE 2 B\ CERNBET
TEMERR SIV) R, TEARBTFAEMERE -
(8I;) % 47 \», EGTA-Mg*"* DBEE W X % T
T@mmmmsw RO Sy, DI LA ARET LT,

IX. mm@(am)%»%,bmﬁﬁo%»%»
w b CARHRRS % R\ T R G MR R o 3t

BT REMLEEERERAME LD 16 4o

B AL, EREE TOmg/ml @& L0
AR L L. ERICBELTIRE3 R TN
Q, WHE 0.25ml k5 %4MmET AT I VER
e TR A K B RS TIREE (40 x 10°/ml) 0.025
ml #RAL, hcHlitk & LT ABRRAEKC
TN R Lk ERFsEe L =, b, C4

%1 Procedure for sperm immobilization test in use of EGTA -

Sterile woman’s serum with sperm
immobilizing antibody

Sperm -suspension (40 x 108/ml)
Complement (guinea pig serum)
EGTA

Control serum

(Unmarried woman’s serum)
Sperm suspension (40 x 10%/ml)
Complement (guinea pig serum) .
EGTA

0.25 ml —
0.025 ml incubation -

5 - sperm motility (T%)
0.025 ml 32°C, 60 min ?
0.025 ml —
0.25 ml T
0.025 ml incubation .

O v sperm motility (C%;)
0.025 mi 32°C, 60 min %
0.025 ml
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Procedure for sperm immobilization test in use of C4D G.P. serum, diluted G.P. serum and C4

78-rG of sterile woman’s serum .
containing sperm immobilizing antibody

Sperm suspension (40 x 106/ml)
Complement (diluted G.P. serum :

C4D G.P. serum+C4 : inact. G.P. serum ;
C4D G.P. serum: C4)

C4
G.P. : Guinea pig

: Guinea pig C4 component

0.25 ml
0.025 ml

0.05 ml

C4D : C4 deficient guinea pig serum ‘

incubation

~39°0. 60 min. > SPerm motility
s . .

%3  Results of sperm immobilization test in use
of various concentrations of EGTA

Concentration Sperm motility

qf EGTA Control serum | Sterile woman’s serum

0.00 M 68% 60%
20,005 M 60 60

0.004 M 60 56

0.003 M 68 0

0.002 M 64 0

M : mol

EGTA : Ethyleneglycoltetraacetic acid

RBELE S PIE, HBHWVIZ CARBEELE,
T EAL Ty b CABEK (14 7Kg
K Oml #inz7dn) 2EE T hricdor
% % 0.05ml Fohx TEFAREMELRABEZ T\,
RS OEE X ) SR O REMLE
MED X5 CET 20 u e L, SRERE
LTIt erey b ME FiZErLEy PCL
BWDO B L MEE L LICBT AR S R
Fofk. #WiEEE LTHWAE C4kiBeLEy b
miE, C4xkBPerey PIFEELELEy PCAEE
BrEBECRALLLD, =rey CL BRK,
AT ALK TSI L ER St e L =
v MK, FEEMEEL =Y FIUEBEDOK 4D WT
Mayer D5 fe> TR (C'Hs) % EE
L.

SRR RN R
1. FRMBEB MG BT % EGTA-Mg** o
HE
classical pathway 1 X % ffifk © EHEb iz
Ca** [ZIAH/RTHh DAY, alternate pathway 1T X

X1 Percent hemolysis of sheep red cell in use
of various concentrations of EGTA

100}

" ]j90 paud

dodys 0/ X G Jo SisAjowy Jues3

o
o

0.0007 0.007 001 01 0.05 05 075 10

15 20

mol EGTA

Bk OB Catt RBEE Liw. %

¢ EGTA »x i Ca** ozxx+: v —+t L,
Mg** With V8252 WEEFIHLT,
classical pathway % % % L\ b>h 5 E/LE / b
WEOFKRMEBEMIFAE EGTA-Mg** 2 5EE
CHIELE 520 K5 xR L. M1 RT
< EGTA-Mg** o EL %, MEELBEINT S
CHRED THEARMIROBMEBITET L, 1.5M DL E
TRELCEmSAHEE I, & OBFIEMK
IR 1T classical pathway 12 X %K IEMER
73 EGTA-Mg** ¥Rinc X b 524 B h 25
BRELTWA., RWTZ 0 EGTA-Mg*t ¥k
Bikix AT TAENMEIER © RBUC classical
pathway 2B85 LT WA B2 Tok.

I. EGTA-Mg** ORFAREMLABIC BT 55
&
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9 Comparative results of - quantitative sperm immobilization test in use of
various concentrations of EGTA and complement. (I.I. serum)

(05[g) Joy13 uoljezy|iqowiuit WJddS 9505

BX107 5X1075 Bx10™8 50!
1
™ EGTA

£ 1R Lk JiEk > T RUER i« O
Eo EGTA %z, BNEETFAREMLIGRE
BENBC X 2B TFTEUER~OBELHRE L
fo. fERE 3T, Avic EGTA-Mg™
o VEE A 0.003M LITo B4, WRIMED
EEERIL A B Ls v O A THR M D
BT EHRIILTO0% %R, BTREMLIERIZ
FARBEI TS, 0.004M Ll Ric7s B & 8
I3 DX TEBYER & W R Mg DR T EBIRIT
EE UERRL, BT ABLEREECHEE
hie. z o0&, KGR 0.004M L) o EGTA-
Mg*+ ® % BEIC X O TR FABLIERCLE
7e FEATEYE 2 BRIE S hicfe®, BT AREMLHLE
X BT AEMUER BRI Wiehocb DL
25 bhbn. ki EGTA-Mg' okiEM/LIE
ILER % BRI T 5700, EEARETTE
LB D G R 4 DPREED EGTA-Mg** %
nztBE, 50%FETFABMLE (Bls) 2ED X
I T BTN T HI. FlelicRBR L
LT EGTA-Mg** FRimc X2 TG I
TRy, ERCmz >mMEErZEbsE
T, Sly 2NED X 5 AT % 2% EGTA-Mg**
Hhnic X » Sl oZF{bd: HEKEHL TR,
2 4 o EHfE T A AR ERELE (.1.
ROt T.T. M) AVSa, KGR mz

(05]G) <911} uoljeZIqow ULRdS 950G

2% 4x 5% %x
G.P. serum

(complement
22 5.4 C'Hgo/mi)

Kl 3 Comparative results of quantitative sperur
immobilization test in use of various concnet
rations of EGTA and complement (T.T.serum)

51 5
3 &
S S
g 4T g 4T
= =3
3 3
=1 5
g_ 3F §_ 3r
S 2t s or
3 >
g 1F g 1F
5x10':5x10‘5 5X1073 510 2x G4>|(9 8x 16x
m .P. serum
EGTA (complement

225.4 C'Hso/ml)

7= EGTA-Mg** EEROHFEL0%ETE
fbfE (S1,) DBk % #iad LIEREZN2, 3T
Rli. Mk LTH W Hfger v FE
(225.4C"Hyo/ml) (34 BHAEK CTHEHR L1
LDTHsH. M2, 3TrT W 24 O &N
BFARELH R B mE I RIGRE
7z EGTA-Mg** oA BENHETBE, XIG
Rz L€y b IMEOHREEIHETEC
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# 4 - Analysis of complement activity for spe}m immobilization
Diluted C4D G.P. serum Inactivated |
G.P. serum +C4 G.P. serum C4D C4
Sperm motility 34% 28% 72% 70% - 70%
C'Hso/ml 51.3 - 41.0 <10} <10 | <10

C4D :C4 deficient guinea pig serum
C4  :Guinea pig C4 component
C'Hso: Mayer’s 50%hemolitic titers
G.P. :Guinea pig

STy IMET L, Z0&kiz EGTA-Mg** EEEW
DR E R 1%t L C dose responsive 7cZ8 k%
AL

. C4/kiB (C4D) =%y FMERCEL =
y b CARRBAERC L 2B TARBILERC S
T B ERIRTE MRS O

AT, BREFEL 2 P MEEH
W E, WBTHBIHEMEE Ly bl
WA (72%) I L OB TEIRIZAY &K
TL, BSACREEIFE > T BH CAD (g
BAHEELEY b C4 DL EMCHMEEL L
THVWEHEORTERR, WNRE LTHVE
JEEbE L 5 b & IRIER CETHHIETE
BR0% %R L, RBLIFRA SR TWIWH
b, LA CAD iz C4 EHEmLi-d o
YRWAERE LTHAV5 L, BT EERII28% K
TL, BFREMLEALNEE L-EIHLATH
5. XZhbDEETR\T, FRFIFERMBRD
WImfEHE % C'Hs, THRXTA5% &, JE@ben
£y hIfE, C4D RU¥ C4 o ATk Bili k=
et DE, C4D i C4 T 55 L b
ZOWIMIEAIIEREL €y P IMECKT B2
B dh, %@Eﬁm%?Tﬁmﬁm&$ TEIFR
LT, ‘

: % =B i

m¢ﬁF?ﬁ¢®¢f%Tﬁﬁ%i&%%%%
T BIR T R TR T REML LI BE 3 5 BFERI BB IR
TR ERRAREE O BREHICFEN D 2 5
XBDOBTHL, IBRRETFRIFC X 5 BT % 508
DERIE U EBBIH E LT b B eRE
EheoT B, B LITETREMEHAE ORISR

BUC IR R I B 2 —EOERE T\,
BEC, BT AREMERBc 8T s 8MAEE L ®
Ve oy MMESRETH D, 2, 50U ML
THE LI 8812 2000 Hy/ml Lo Fikifiz
BTsELEy FAMEXHVAS Z EDXRIGRE Y
BT HIDDOBBEFUETHD L BELTE
e FEE e, P MEAEARLES LR
WAHBAOKRELEERTF L LT, v METN
LTosE (BTFAELER) 2R mEs &
BECHFEET %, FHINC e METFoT 53
RRETODEOS S &, YR ZDOEEYE
DRFCOWTH IR L., 4, EEDL
R TFREMERBIC DB Fl A O BFBRHRRIC oW
THRE LIRS OWCTHRE Ui, M5 TEERER
IR GESY, YA I vE oA CI
AEREIL S, UF, JER C4, C2, C3, C5, C6,
C7, C8, C9 nitni#e % classical pathway
Pillemer et al.?iz x> C#i45 X h, 4, ZL
WRBHRZEIF T\ % alternate pathway " 2 o0
P& 3 A 5. alternate pathway (%= 7 53,
Lipopolysaccharide?, #ujiF 7' w 7'y v &1 X o
THEHE LR, Cl, C4, C2 pBfL7s Lic C3~C9
¥ COMBERS & B 5 B Th 5. clas-
sical pathway T3/} 5 fifAiEH LI, 92D
@A TTE Mg, Cat* 2UERART
&Y, alternate pathway |3 Cl, C2, C4 130
BT, 2 Mgt oLt Catt [ IMLE-CILc -

EHE IR TWAY, X, K X b, classical

pathway & LD THEMNEMILI WD LE 2 bR
TWAERMEROBEIMTIGIC B TIE C4 kig=
ey MAERFEE L UTHWICEE RO EGTA
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DEETECRBOTEMPEEINS EHEINT
w 56)19)20) 34 EGTA biIL Cat+ b&&g—r v—
ML, Mg++ = 0i§>i ) ?fﬁ'ﬁ%’%x_kh Wb
TWBY DL EDER O #E L) ZTHLRE
mc4mﬁ%w%,bmF%mLL%Armdm
ssical pathway @ﬁﬁi?ﬁl’i’fmi@ >,
pathway 12 X Z#iRIEMEILOAFEETH D, XFE
BECTERBIRES L = 5 b HiEH I BGTA 2577fE
ﬁ“z, BT ciassi,cal pathway 12 %17 % flifkTE
L BEE s,
WAL B o hs,

L BT EH DI F?T@j{tﬁﬁﬂ’

5 ERTEERR 2 C4. k?é%ﬂ/% v MIER O
EGTA #HVTHE L7, mﬁ%fﬁmﬁ&
il SN 'C&i)im?ﬁ\hﬁﬁ'a‘“é EGTA O 5
T 528> TR TABMLH G D EEE (Sl
;{EQ‘“F L, ,%%- I.I. serum, T.T. serum P
5%10° %»%FL%M<$<F?T§%W%#
BRLIE S i, Z OKRBRERIE, BT REMLERO
ERFETICIL Ca** RAETHY, Mg™ DKo
FET CBTABL IR LRV B2 RL
Twa. fi1d5, C4 R=Lv=e, FMELXHGE L
LTHCTHR LEER T R4 TR T TH
D, C4d kfB=er=ey PIEEXREE L THWE
BRCIBTAREMLIER 22 BBed, C4 Kig=
AEy FECELE Y b C4EIMZTHDTHE
TR AP TRORB L ORDFHH L.
U EDE X v BFREMLiifde X 5 #ikoiEH b
1L C4 FlRE D Ot Ca*t 3BT R TH D,
T OF L BT AELYUE 1 X B FATEERRIE
classical pathway Th b,

alternate

alternate pathway 1= X' %

alternate pathway |

B&LTuwinweZEz5h5, L, Zhixm
PR TEMEFCBEL T Th Y, BBRENCHE
ET BT AR T ST 5 \AREEER o
WTRSHEOBEPIMLETH S,

AP wie C4 RiBer e, P MBERRHE LT
WK E, XD nsHiEEY W w i KRKERS
MMEEHEN, EARDEB /M T 5 L e, K%
CDOWTHIE Z\Wvwic vk RKERFMYRAR Y 2 —#
HOESMAERERCECRHoBELRL T,

o 1t

1. HRE
- PREREE

33:408,
EES, BRE

1919
X ®
E@ﬁ%m@?éﬁf%%m .58
\AREWRE, 1971,
tb#%rﬁmu%#¢5ﬁ¢©
R B o fﬁﬂﬁﬁ&F? k-“ab ST Eﬁﬁﬂﬁiazﬁﬁmb
19717.

23EH %ﬁ'

TTRERACHEE TS B
FTrRELHSE & %@&tﬂ{% +»%/th€
24 : 617, 1976. -

Bryant, R.E. and Te‘nkms, D.E. Jr.: Calctum

~fequirements for ‘complement dependent he-

molyti¢ ‘reactions. J. - Immunol.,” 101: 664,
'1968. s
- Ehrnst, A:: . Separate pathways of C activation

by measles virus cytotoxic antibodies; Subclass
analysis and capacity of F(ab) molecules to

© activate 'C via the alternative pathwa.y J.

a Immunol
. Fine,

10.

11.

13.

. Franklin,

. Isojima, 8., Li, T.S. and Ashztaka Y.:

121: 1206, 1978.

DP Mainey, S.R. “Jr., (’dlley, D.G.,
Sergent, J. S and Des Prez, R.M.: C3 ‘shunt
activation in human serum chelated with
EGTA. J. Immunol.; 109: 807, 1972.

‘R.R. " and 'Dukes, C.D.: Antisper-
matozoal antibody and unexplained infertility.
Am. J. Obstet. Gynecol., 89: 6, 1964.
Friberg, J.: = A simple and sensitive micro-
method for demonstration of sperm agglutinat-

ing activity in ‘serum from infertile men and

women. Acta Obstet. Gynecol. Scand., Suppl
'36:21, 1974, '

- Gewirz, ‘H., Shin, ‘H:S. and Mergenhagen, S.E.:

Interactions of the complement system with
endotoxic lipopolysaccharide; Consumption
of each of the six terminal complement com-
ponents. J. Exp. Med., 128: 1049, 1968.
Hamerlynck, J. and Riimke, P.: A test for the
detection of cytotoxic antibodies to spermatozoa
in men. J. Reprod. Fert., 17: 191, 1968.
Hicks, J.T., Kluich , M.]., Aibrecht, P. and
Frank, M.M.: Analysis of complement-
dependent antibody mediated lysis of target
cells acutely infected with measles. J. Immunol.,
117: 208, 1976.

Im-
munologlcal analysis of sperm-immobilizing
factor found in sera of women with unexplain-

ed infertility. Am. J. Obstet. Gynecol., 101:
677, 1968.

Isojima, S., Tsuchiya, K., Koyama, K., Tanaka,
C., Naka, O. and Adachi, H.: Further studies
on sperm immobilizing antibody found in
sera of unexplained cases of sterility in women.
Am. J. Obstet. Gynecol., 112: 199, 1972,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1920

14,

15.

16. Isojima, S. and Koyama, K.:

17.

18.

19.

20.

Isojima, S., Tsuchiya, K. and Koyama, K.:
Antibodies against spermatozoa found in
woman and corresponding antigens in human
semen. Immunology in Obstetrics and Gyne-
cology, Excepta Medica, Padua, 55, 1973.
Isojima, S., Koyama, K. and Tsuchiya, K.: The
effect on fertility in women of circulating
antibody against human spermatozoa. J.
Reprod. Fertil.,, 21 Suppl.: 125, 1974.
Quantitative
estimation of sperm immobilizing antibody
in the sera of women with infertility of un-
known cause, Ist International Congress on
Human Reproduction, Rio de Janeiro, Brazil,
1974. .

Kamata, T., Ikuma, K., Koyama, K. and Isojima,
S.:  Staridarization of complement in the
sperm immobilization test, IXth World
Congress of Fertility and Sterility, Miami,
U.S.A., 1977.

Kibrick, . S., Belding, D.L. and Moerrill, B.:

Methods for the detection of antibodies against
mammalian  spermatozoa. Fertil. Steril.,
3: 430, 1952.

May, J.E. and Frank, M.M.: Hemolysis of
sheep erythrocytes in guinea pig serum deficient
in the forth component of complement; I.
Antibody and serum requirements. J. Im-
munol., 111: 1661, 1973.

May, J.E. and Frank, M.M.: Hemolysis of

sheep erythrocytes in' guinea pig serum de-

B X 2 TFABLERCR G 58 hiEEEg

21.

22.

23.

24.

25.

26.

HE R 315115

ficient in the forth component of complement:
II. Evidence for involvement of Cl and com-
ponents of the alternate complement pathway.
J. Immunol., 111: 1668, 1973.

Mayer, M.M.: Complement and complement
fixation; In experimental immunochemistry
(Kabat, E.V. and Mayer, M.M. editor), 2nd
edition, C.C. Thomas, Splingfield, 133, 1961,
Miiller-Eberhand, H.J. and Fjellstrom, K.E.:
Isolation of the anticomplementary  protein
from cobra venom and its mode of action on
C3. J. Immunol., 107: 1666, 1971,

Osler, A.G., Oliveira, B., Shin, H.S. and Sandbe-
rg, A.L.: The fixation of guinea pig compl-
ement by r, and r, immunoglobulins. J.
Immunol., 102: 269, 1969.

Pillemer, L., Blum, L., Lepow, I.H., Ross, 0.4.,
Todd, E.W. and Wardlaw, A.C.: The properdin
system and immunity; Demonstration and
isolation of a new serum protein; properdin,

. and its, role in immune phenomena. Science,

120: 279, 1954. :
Sandberg, A.L. and Osler, A.G.: Dual pathways
of complement interaction with guinea pig
immunoglobulins. J. Immunol., 107: 1268,
1971.
Sober, H.A. and Peterson, E.A.: Protein chroma-
tography on ion exchange cellulose. Fed:
Proc., 17: 1116, 1958.

(No. 4511 #3254 - 3 - 6 3%Af)

NI | -El ectronic Library Service




