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Anticardiolipin Antibodies
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Summary It has been widely believed that antiphospholipid antibodies (aPL), a family of
autoantibodies found in the sera of patients with systemic lupus erythematosus (SLE) and related
connective tissue diseases, are immunoglobulins that react with anionic phospholipids (PLs)
directly. Further, the appearance of aPL is known to be associated with thromboembolic
manifestations. Against this background, recent studies have indicated that such antibodies
recognize various phospholipid-binding plasma proteins, such as Bz-glycoprotein I (3.-GPI), proth-
rombin and annexin V but do not recognize phospholipids directly. It was also reported that anti-
B2-GPI antibodies, which recognize a cryptic epitope on the £.-GPI molecule, are dominantly found
in so-called anticardiolipin antibodies (aCL)-positive sera, and that the epitope for anti-Z:-GPI
antibodies is expressed by a conformational change occurring when 3-GPI interacts with a lipid
membrane composed of negatively charged PLs. We recently investigated the interaction between
oxidized plasma lipoproteins, 5.-GPI and anti-B3.-GPIl antibodies. [:-GPI specifically bound to
oxidized lipoproteins (i.e., oxVLDL, oxLDL or oxHDL) and anti-3:-GPI antibodies sequentially
bound to the 5.-GPI complexed with oxidized lipoproteins. The binding of oxLDL by macrophage
cells was inhibited by the addition of 5:-GPI. Interestingly, the binding was significantly increased
by the simultaneous addition of S:-GPI and anti-f-GPI. These findings strongly suggest that
oxidized lipoproteins are sequentially targeted by £.-GPI and anti-3.-GPI antibodies, and that this
immunoreaction is involved not only in the metabolism of oxidized plasma lipoproteins but also in
atherosclerotic events in APS.

Key words : anticardiolipin antibodies, anti-fB.-glycoprotein I antibodies, antiphospholipid syn-
drome

A7EFA YL RGPl B b uY Y, TR

1. ¥ L & I _
YUV RE) 2EBLTVLE I ERHRNTHRE X

eHMrY) 7~ h—5FX (SLE) TRo>12%>
»OFRRE— MASE, BEWE, B & OvIMREd— &
MANTA)EHRBI N —FAT v Far7 s>
Y h oY VIR DR E 0BRICER LgED
TR, 1985w [ftY v EEETBEMSREE] WiEh
% HO SR B OBESHHRIE S ik,

LipLedds, H1Y) VEREIEO B L AR B
B2 RRE & OIREERIIBERIC D WL TR MR
bINTELPREFE—WERBRIFBSL TRV, 2
DHEH L LT, REBCHET 2 BB OLEED
EBFond, &, AEBICHET 2P VIEEHIK
DELNBY VIEEZDOLD TR, VU BECES
HEET2MBEREOHEED (Thbb, BV

i,

KT, PV VIEEIEOHFROFEIC DOV THE
Bizshd i, i) VIREFHOTTY, B,
PLANY A ) UMD KRIGHEIZ DWW TESE S DRI
DRI Z IR T 5.

2. #Y VREEMEOHAR

P VBRI T 2PRICDOWTE R T 51,
teE B EME R CHEREERISIC L > TRliSh 3 L
TX¥UBHFEET S I £ %R L Wassermann S D
£ (1906 ) w#os i Ensnd, Hoix, v
7 F 3 REMEOR IBHE> SHH 2 W 2 HEER
WRENICRIET 2 L FEZTwl, LhrLlass, Z

HA7 7 x vy Rt 164525 (1997) 353

NI | -El ectronic Library Service



Japanese Society for Apheresis

DLV7XEIHIT)En) VIEETHLINY AV E S
WRIGLTWA Z EBRBICRINTZ?, AV AIE
i, 1, 3 2MORAT 7 F Y VEBES
G R OB ko) VIEETI ha vy YT
D FEREIEE Tbh 5, 1950 FAR P 1,
Moore 8L U Mohr itk > TZDVv7F > (T4%b
b, fiANTE VTR A4 L ALMEES B
LIRS OO RIEER, FFICSLET, LiFL
R a2 2 EWRENY, ZOBRLEE S DX
THOHEE L TOWMA VI F ) ¥ RO ELEDHR
Han.

1983~1984 4124, FEAHILA LY AV E Y ZH W
55944577 v (RIA)Y 2 WIZEHELES
I E ¥ (ELISA)® 2 W T Z OO P i &
N2 enEIn, 25081990 FELARE, Bia
WOFVEPERR AN AV ESZDHDETak L
TWBDTIREZL, AVIA)E Vi EDEYAEER
B2 VIBECILSHEET % 6-GPl 23# T 540
BThHbHZENRINT, FOTHHEOFFET 5 =
Er—798-GPI DY) YIEEADHESICL > TR Z

ZREET IS THNAS 2 & AL IZ S AT,

— 7, 1951 £ 12 Mueller 5912 & - T, % 7z,
1952 &1 1k Conley B & U Hartmann!” iZ £ - ¢,
1B PER B SUG O £ ERY BB M 2 7R 3 B AT
R MEEER S L 070 b o v B EEFERR % 4E
BT 28N TREFELET L I EPHmEI N, B
Frick', Loeliger'?, ¥ X f Yin X U Gaston?®
o T, Ihns OMERTFORERET 0T v
THDHIENTEND EEBHIZ, IN5DPEN
SLE#EFEME RO E < REahs L &b,
[W—TRATFa7 7o ] EEINA LK
o722,

W—TATvFa7 s 7y bORBCE, 24~
BEERER (KCT)?, WM L b o v R 77 A F VFFE
(APTT), fA#& b o> R 77 R F HHIGRER, #
o v Ve R R 2 EOHIEEBHEELH S
nTwn3,

Zhaak O & AEREHE 2@ U T, Ay A
VESHHERN =T AT F a7 I Ty b DY
VHREY RO HIR & ARE S BERE & £ OERKRRE
r OEGESHIEE S, T1Y CIRETUREEEO R B
BOAEE L OERARERLICEKOB TERES %
WEoT, LarLahns, Zasil) YIEEHEOH
ELD B B D ik & Z DEERIGCHDO H D 75

354 HAY 7 x vy AER

WZOWTIE, BEL 2B, EEY VIEEIUERY VR
Oy APEBRIMAR IE S THRD LT S VB IR
Wb EN TV A,

3. #ul) CREBIAAEIREE

SLE iZBWT, iz, MMAE, BERE, M/MR
W Y ORRECEREL T, fiv vyt ) Erpike
W—TAT>Fa7 7oy Ve EDOPLY VIRETUES
WIRT 22 EnNHonTE, —ATE, ZhoDiF
HE2HT2VRBHERETHZIC LB ST, SLE
YL TOZMBENRE S ZW T — XA bFED 61,
F 7o, BESGEORKEZE, A%, MiMeZERIES
BEEOBF I —EOHE TH Y Y IREHHRED
S5k, 1985 Fi1 (1Y » IeEPUREREE ]
EWIH L WHCREREOBLE S S iz,

AKEBTIE, WRIOAZ ST, L KRR CRER
T % MARIE W B3R U 7 BRIRREIR 23,  BIgiRR O KIME
D S MUNIE I B L2 BEMLTRO SN D, ToE X
W, TEERIRIMSAE S ff AR 2848 E, e B Fikmm
BER B LIELIERED & o, (OEEZECRXEZE
T3, BEEWREFI LB LB R, Fofior—2
U, HBIREZBE, fRRETE, JTUKMHIN, RO
R E T oS,

HiR DMWY, AEBCHENICHE S 2 BCE
HLY IREYUER) 3, Hivr vt Uik —
FATFAT T NTHB, I DFkE, Y
VIEEZ DL DEFZRL TWLDOTEZL, By

A) FLALZH Y E Rk

@20

+Cal+

(B) N=FR7FAT7I5 >k
>g

1 Y VEREREORE

St 16& 295 (1997)

NI | -El ectronic Library Service



Japanese Society for Apheresis

LAY EUHERIE, ALYV EY, KAT 7 FY
X))y, HBAEAVIKRAT7 7 FV UL EOBEERE
#ET2Y) VIRELES L mESEOREES (7
nhb, BL-GPIR7Yuturty) OaFLICEN
Z2IEN-TEBFHEL VDI EEZONTWSE (K
D, Zoftucs, VU RRELHEGLIE 7o T4 > C
BLUOFurArS, 7AFPUV, HLwiE, 95
TE¥ = =7 AR T LVUENFELES 5 L ORE
BhHb,

4. B-ZN)a7ar4A 1 (B-GPI)

B-GPI (B, 7RV RKEBH) &, 326D 7
SR LBYVINRTF T, STFRYAILE
FESIZCEIDERINES5EDOA Y F A4 EFER
LVBRLEEE»S %S (B12)%27, £ b B-GPI D
7/ BERCYNE, R WM, Bz, vy, v
Ry HBEWIET v PR ED B-GPLIZX L T 80%1A
FoBOHEEEEL TWwa, AYFX14%, C4db

HEEH, C6BLUCT R EOMERREKICEST %
EERV 72040 v ey — R EVIEET S 2
ERHIS N TS,

AEAE, STFEH5 FOEEEESTHY, L
DREMFEVEICHET 5, P TEEMTOEFAET
%%, VLDLS HDL %z ¥ Ofi# ) REH EHEL
THEETAIENFEISN TV 5, BT 20, FEo
ZRT, (- GPI 2SHREE S AL LU 7o Bk ) REAH WK
BaEL, TORER, wbwaHiaLy 4 ) E LR
BT LI M= HEHINSE I E DB LT
V3,

B-GPl OAFRAGHERE © L Cid, V) Y IEEKEN L
FE2 OMWEEERE A 27— R 2IHT 5 2 EnfonT
WAH, BH-GPIZIFL®, ThoDEHRHEKT S
Ay R A4 BROBEEEN 2T 2 s i Tui
WV, F725, B-GPLOY YIREMBAEIRALIC DOV T,
Bo-GPID F A4 VHORKEAB L UOEHTF
FEBWIRETT, 85 F x4 >AD C*KNKEKK-

X2 kb B-GPIDEEINZ—RIEE

HA7 7« L ¥ Z¥ESY

3t 1625 (1997) 355

NI | -El ectronic Library Service



Japanese Society for Apheresis

1.00
i [] plain polystyrene
W oxygenated polystyrene

0D at 450 nm
o
g
T

bl-v  DIV-v  DHI-V DIl-v  Di-lll DI-IV

Mutants

X3 WB-CAL-1{ENBEREAEFEAICKT 2Rt

C®EWIEHITH S Z EWHHS IZEN TV 52829,

5. AT H) Eifk GAB.-GPI k) O
DEITAMEIE LT

i, BEREREIC L > THRS L EY AFL
Y EBEOFET, BEHRES L & TRILES % &
ZORMIEFEEHOBRRFNEAZINS, 20O
BRicLTEsRBIEMERY AF Ly 7y — i
B-GPl ¥R E S ¥ 5 LY VIEEVISEREET
BRACHEEINITA VYA ) CUHEDOTET 2
IEMN=THRIEINEY,

K33, KEROETF LY A (NZW X BXSB
(WB F1)) O8N LIzE/  Z20—F VAN IF
V¥ Uik (WB-CAL-1)% OFEREAFEH N
RIS ER LU, WB-CAL-1 #itkid, Bt
— MIZWE LT B-GP1 (DI-V) Wil a3 5 L3t
2, BIE7V— DAL S TRMED 7L — MCRE
LIEREADI-IV GBS R AL UREEH) b

BEofEamrzrlLl, L2290, EEEADI-IV
PHESIEL N AL Vv ERKSE S ETRIGHD
ELLHELL, ZhoDiERE, vyt EY
FEORBT L2 b —7ORBICARLED B
GPIDHE 4 RAA VHPBEATH LT EERLTND,
BB, L-GPINES FX A v2ALTY VBB
FBELLEBOARS Y, B5 N AL vEREKISESZ
ECHAROBEEBEZY, ZOoBOIE =7
BERBIND,

i) VIREPAERBEREORME Y >R L U Bz
Liz6fEOE /) 79—V x ) ¥ UPiko
sy, 4 FEEEIC WB-CAL-1 $ifk & ARk 0 KIS HE
HENTD, BEMEPRICT 2B LEET 5 (M4).

356 HE7 7 2 ¥ A¥e

1.5 [ EY1B1 15 evics 15 1 evace
H
g ! g ! g !
(g c c
(@] o (@)
wy wy wy
T < A
- - -
© © L=
[ Q o
©os © o5 ©os
COCPERT T
0 > > 0 > 0
>= > >>:> >> =
TrziT s >32I%3 232157
Soo050d [aR=tetatala) 0o0308
Mutants Mutants Mutants
151 Grips R VT 151 rmige
g 1F 1| 1
£ g £
(@] o (@)
w
3 2 ﬁ 2
= = ®
o o o
S o5 O 0.5 O 0.5
> 0 °
> _
>1 4 >=> >TT>=> STI>=>
V> LT i L0 =57

Mutants Mutants

Mutants

X4 ) CIEERAERBESEL IBIL-E/ 20—
HANSH) ELHifE (3 B-GPL i) OEERKXERICN
ER-Y i

6. MHBILIH) B IEDER

6.1 JEM LM/ vMR

—fiiz, HOREEXY CARE» S S IEE 2 BRI &
STREREINTBY, THS5IEHEWICBUKES % AHE
R TERDE>Twa, HEEEZT Tugwn
IMEDANBIE, A7 4TI VICER, —FH, N
BIEIZRATZ7 7 F IV VREKATZ7F PN, /b
— Vi EOBREHEEZET ) VIBEAE S GATY
5.

&2 A, MUMROSIEEILEZIT 5L, KA 77 F
V) OHIFEANBANDOBATHEZ 5, RO T,
AR B 5 VL IdiEE I fE > Tt a2 <4
I0NR—=F 4 INVEDKRAT 7F I L5 T
MR EEE] 3 TTHE T 522,

B-GPI 1%, TEMHACI/IME % & fEE LB E RIS %

2 O16&25 (1997)

NI | -El ectronic Library Service



Japanese Society for Apheresis

S

apo-B100

5 MANTCH) EVHifE (1 B-GPLHiE) DBt LDL ~ORIG

MHIT2EeEZONTVS, IhETWE, LY VEE
PUAERBERBEMFRROTIA VY A ) E U filk (T
B-GPIifE) 23/IMR & £.-GPI OE & ICKIGT
32 EDHELD SN TS, HLY) VIRETIRERE
HROPLA NV YA ) E APURIC & 2 MR DH 5 W id
BETTEOFF BT IR IZHL 2 I TR,

EHOPREFER LIz AE /) 70 —F VT B
GPI#itADHiziz, B-GPID Y VIEE DS 25
BHHEL £-GPLIC & 2 HiEEEIES 2 1HIT % b
DWBHY, BUOEWERET 204V 4 B UHifk
(I B-GPL¥ifk) 2341V VIREIBERBECHEH S
NTVLEIZLENIFEHL TS,

6.2 Bt LDL

RV ZV Y RRaV AT VLI AT IVEEDIERE
HIRE X, KICREETH 2720, EHERNTOHEB
SHmADEMIE, ) UIEERERLOEEHKELT
fThbhTwa, ZOEGELIMEY REHTHY,
nNoRAKHEOEIILIY Mooy, BEEE
Y R#&EH (VLDL), KEE Y K&EH (LDL), B &
UEEEY REH (HDL) oI hs, 2hoo
1, LDL &3, AR d=1.006~1.063 g/ml iZ
SEEh DY KREAEET.

LDL & 20~25 nm O K —OBRIRKL 7T, 2
VAT YNIATUVBFEERSTHY, VREHLKA
FHED13FO7RIVKEAB (7K B100) 25
T2, AT, w7077 — YRR, A
RV v —ZEEEN L TZOMELDL 2H DA

HIEE L, BIRBLHRRE CORREEREZETIE S,

B2, in vitro DEERC L D, Bk LDL
b B-GPI B L UHI ALY A ¥ UHE (i B-GPI

2.0 [(A)B2-GPI 2.0 !’(B)WB-CAL-1

157

-
2]
T

0D at 450 nm
=)

OD at 450 nm
=)

o
o

Q

o

oo L ol
NT OX NT OX NT OX
B2-GPI(-) B2-GPi(+)

6 Bt LDLOBEEESICNT S B-GPI L URAD LY
FUEHE R B-GPIHE) DR
NT, H4U#E LDL ; OX, M{tLDL.

k) oI BLZERLE (M5, T4
bb, B-GPL», 2{li&EA 4> ThHhs Cu® TL >
FarR—brF5EZEVEEZT LDL DIRE
HCBRNICEET 5 &, BILLDL - 3-GPI &
B Pl B-GPI iR DERFH 3 5 cryptic B & b —
TIWENFHEOREEHEZ 5 (K6).

TBARS (JREOBEILOEE) TEKEFEL THAS
BMILLDLO~w27 077 —YICLk2BDRAA (Thb
b, FE, WVRAAR, BXUSHE 13, B-GPlDH
e & - TEEKTFR g sz (], Y
VIRBEPREREEOT TR A SR LAV
A E Uik (WB-CAL-1%ifk) ® BALB/c <
T AWE b B-GPL 2 REL THE ST [-GPI DE
3K AA BB T B Cof-22 Hith2HMT 5 &, B
{ELDL D~27 a7 7 —IADOFEEBEREICHEML 72

HE7 7 2 Vo AFSMEE 16%25 (1997) 357

NI | -El ectronic Library Service



Japanese Society for Apheresis

(8. & 224, B-GPIDY > BB &AL RE
T BES F AL 2FBMT 551 B GPLIUAEO M
WL BEEEOEMIED s holz, 2D LI,
Cof-18 23t LDL & [-GPl OFE& =B E I iEE
LIERTHIEHZEZOND,

6.3 TR bF—T RIZE- F-4ARE
M/MEDOTEHLICES TR 7 7 F 902 Y > OBEE
HDOZEIZ DTN DS, FEEOEILDS, 7Kk
MERP D NERR ERIZUDEL TR b= RIZHE-
leELOMiBTR NG, Thbb, @HEIEHE 2 B

120

100

80

GOL

Percent of control

20 -

0 200 400 600 800 1000 1200

B,yGPI (pg/ml)

H7 w077 —2IC4 5B LDLOR Y A& IZRITY
B:-GP1 OEZE
—l—, &5 —0O— WYiAa —[— 5.

1007 (A) O hr 1001(B) 2 hr

Arbitrary
(%]

o
——
Arbitrary
wn
o

0_ H F‘Aﬁg.hq 4 AL O"
100 10! 102 103 104 100
Fluorescence intencity

10 102

100r(C) 4 hr 1001(D) 6 hr
ta) b

§ 50- f‘ ‘Qﬂ 550- m

< i.f @\ ! % i

0 04
100 10" 102 103 104 109 10" 102
Fluorescence intencity

358 HEA? 7 2 VY A%¥E

103
Fluorescence intencity

103 104
Fluorescence intencity

»ORAMEEONBIZDABEL TWEERRAT 7 F
N h, TR =Y RS ENBICREITT S,
Fle, RAZ77FINED) U REDT ) VIEED
MlEOBICEHNS 2T, TRV RIS T2
MR, TEMEACIIMK & RIAR I IR EE ] & R 3 5 1h
WRH5 2 EbRAHREIN TS,

TR =Y Ao eIl S B-GPL B L Ui h v
IF ) E PR (BT B-GPIHUR) DEick g
ZEERMIBIUKIO WAL, BM9ICiE, it b
FasPikT7 R b —v X 2FHE L /- & b AMURHRE
(Jurkat f#ifE) v A F 1t Bo-GPI BSHEE S 5 2 &
2, 10 Wi E L7z B-GPL %2/ L TH B GPI

Antibody  ,"GPI
- +
Control -
(IgG2a) A
Control
(IgG1)
WB-CAL-1
(lgG2a)
Cof-18
(1gG1)
Cof-22
(IgG1)

+1

+ 1 + 1

+ |

0 100 200 300

Percent of control

8 BIELDL~2 07 7—2 s 3RERICRITT 8-
GPI ifE N

1007 (E)

10

Percent of B2-GPI - bound cells

Hour
9 M FasMIETPRI—REFFEL-E b Jurkat $HE3~D B:-GPI DHES

O16& 25 (1997)

NI | -El ectronic Library Service



Japanese Society for Apheresis

100 [ (A) Biotinyl-g2-GPI 100 { (B) Cof-22
80 o 8o}
K 3
° °
5 5
8 60 3 60t
3 S
& ‘S
= o
‘s 401 % 40}
‘é -
e 20 & 20+
0 0
0 3 6 (hn) 0

3

iy

00 ( (C) WB-CAL-1

P =) o]
o (=] o
T T —T

Percent of WB-CAL-1 bound cells

N
Q

6 m ° o

3 6 (hr)

10 B FasFETPRF—XAFBEL -k b Jurkat $I8~D 8-GPl, LU B-GPI BN AMEDRES

PRI CIRETMMERE CHE T 3P ALY 4 )
VPR BHEWTHEE T2 I L E2RL TS,

.68 b W UZ

Y VEREVISEREAEIETCHR T 2 5050
HEBHRTHY, FEDTBOREELBTT S L
RUTHREOETEHAT 22 L@ TEiwn, Lol
BEHRSBRTE, FERATRLEGRCHFFHINA TS

Tz, FLANLYA ) PURICEE T 2 BT L 7.

ARG TRz LD, FiALYAr Y CoiikoEEd
6I~to ]\‘_fbi’ E/ZODQEW&LE;’ j‘&b%y %H”:J@UJ

e ELL,

VREBEHORLR S THLS K

A7 7FINx) RBALIREIC B-GPI ST 5
ZETHNS, S, BEPALIA Y EUHE BT
B-GPLIUE) 23Uz 0HEHANFEINS
Dip, El2, BWTNOHEBERERBOFRIEICEEL ¢
V35 DI DWW THRIEFHIRIF ORI 2 1Tb b g
50,

1)

3)

4)

X [

Wassermann A, Neisser A, Bruck C: Eine serodiag-
nostische Reaktion bei Syphilis. Dtsch Med Wochenschr
19: 619-625, 1906

Pangborn MC: A new serologically active phospholipid
from beef heart. Proc Soc Exp Biol Med 48 : 484-486,
1941

Moore JE, Mohr CF: Biologically false positive sero-
logic tests for syphilis: type, incidence and cause. J Am
Med Assoc 150 : 467-473, 1952

Harris EN, Gharavi AE, Boey ML, et al: Anticar-
diolipin antibodies: detection by radioimmunoassay
and association with thrombosis in systemic lupus eryth-
ematosus. Lancet 2: 1211-1214, 1983

HAT? 7 2Ly A%L%sE

5)

6)

7)

10)

11)

12)

13)

14)

15)

16%&2%5 (1997)

Koike T, Sueishi H, Funaki H, et al : Antiphospholipid
antibodies and biological false positive serological test
for syphilis in patients with systemic lupus eryth-
ematosus. Clin Exp Immunol 56 : 193-199, 1984
McNeil HP, Simpson RJ, Chesterman CN, et al: Anti-
phospholipid antibodies are directed against a complex
antigen that includes a lipid-binding inhibitor of coagula-
tion: Be-glycoprotein I (apolipoprotein H). Proc Natl
Acad Sci USA 87: 4120-4124, 1990

Galli M, Comfurius MP, Maassen C, et al: Anticar-
diolipin antibodies (ACA) directed not to cardiolipin
but to a plasma protein cofactor. Lancet 335: 1544-
1547, 1990

Matsuura E, Igarashi Y, Fujimoto M, et al: Anticar-
diolipin cofactor (s) and differential diagnosis of autoim-
mune disease. Lancet 336 : 177-178, 1990

Koike T, Matsuura E: What is the ‘true’ antigen for
anticardiolipin antibodies? Lancet 337 : 671-672, 1991
Matsuura E, Igarashi M, Igarashi Y, et al: Molecular
definition of Be-glycoprotein I (8-GPI) by ¢cDNA clon-
ing and inter-species differences of 5:-GPI on alteration
of anticardiolipin binding. Int Immunol 3: 1217-1221,
1991

Matsuura E, Igarashi Y, Fujimoto M, et al: Heter-
ogeneity of anticardiolipin antibodies defined by the
anticardiolipin cofactor. J Immunol 148: 3885-3891,
1992

Hunt JE, McNeil HP, Morgan GJ, et al: A
phospholipid- B.-glycoprotein I complex is an antigen for
anticardiolipin antibodies occurring in autoimmune dis-
ease but not with infection. Lupus 1: 75-81, 1992
Igarashi M, Matsuura E, Igarashi Y, et al: Expression
of anticardiolipin cofactor, human S.-glycoprotein I, by
a recombinant baculovirus/insect cell system. Clin Exp
Immunol 93 : 19-25, 1993

Matsuura E, Igarashi Y, Tatsuji Y, et al: Anticar-
diolipin antibodies recognize S:-glycoprotein I structure
altered by interacting with an oxygen-modified solid
phase surface. ] Exp Med 179 : 457-462, 1994

Igarashi M, Matsuura E, Igarashi Y, et al: Human
Be-glycoprotein I as an anticardiolipin cofactor deter-

359

NI | -El ectronic Library Service



Japanese Society for Apheresis

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

360

mined using deleted mutants expressed by a baculovirus
system. Blood 87 : 3262-3270, 1996

Mueller JF, Ratnoff O, Heinle, RW : Observations on
the characteristics of an unusual circulating anticoagu-
lant. J Lab Clin Med 38 : 254-261, 1951

Conley CL, Hartmann RC: Haemorrhagic disorder
caused by circulating anticoagulant in patients with
disseminated lupus erythematosus. J Clin Invest 150 :
621-622, 1952

Frick PG: Acquired circulating anticoagulants in sys-
temic collagen diseases. Autoimmune thromboplastin
deficiency. Blood 10: 691-696, 1955

Loeliger F : Prothrombin as co-factor of the circulating
anticoagulant in systemic lupus erythematosus? Thromb
Diath Haemorrh 3 : 237-256, 1959

Yin ET, Gaston LW : Purification and kinetic studies on
a circulating anticoagulant in a suspected case of lupus
erythematosus. Thromb Diath Haemorrh 14: 88-155,
1965

Feinstein DI, Rapaport SI: Acquired inhibitors of blood
coagulation. Prog Hemost Thromb 1: 75-95, 1972
Exner T, Rickard KA, Kronenberg H: A sensitive test
demonstrating lupus anticoagulant and its behavioral
patterns. Br J Haematol 40 : 143-151, 1978

Schleider MA, Nachman RL, Jaffe EA, et al: A clinical
study of the lupus anticoagulant. Blood 48: 499-509,
1976

Thiagarajan P, Pengo V, Shapiro SS: The use of the
dilute Russell viper venom time for the diagnosis of
lupus anticoagulant. Blood 68 : 869-874, 1986

Harris EN, Gharavi AE, Hughes GRV : Antiphos-
pholipid antibodies. Clin Rheum Dis 11: 591-609, 1985
Lozier J, Takahashi N, Putman FW : Complete amino

HEA7? 72V R¥4Es

29)

32)

33)

=k
70y

acid sequence of human Bz-glycoprotein I. Proc Natl
Acad Sci USA 81: 3640-3644, 1984

Kato H, Enjyoji K: Amino acid sequence and location
of the disulfide bonds in bovine B.-glycoprotein I: the
presence of five sushi domains. Biochemistry 30: 11687~
11694, 1990

Hunt JE, Krilis SA : The fifth domain of A:-glycoprotein
I contains a phospholipid binding site (Cys 281-Cys 288)
and a region recognized by anticardiolipin antibodies. ]
Immunol 152 : 653-659, 1994

Matsuura E, Igarashi M, Igarashi Y, et al: Molecular
studies on phospholipid-binding sites and cryptic
epitopes appearing on S:-glycoprotein I structure recog-
nized by anticardiolipin antibodies. Lupus 4 (Supp! 1) :
S13-17, 1995

Hashimoto Y, Kawamura M, Ichikawa K, et al:
Anticardiolipin antibodies in NZW X BXSB F1 mice: a
model of antiphospholipid syndrome. ] Immunol 149:
1063-1068, 1992

Ichikawa K, Khamashta MA, Koike T, et al: S
Glycoprotein I reactivity of monoclonal anticardiolipin
antibodies from patients with the antiphospholipid syn-
drome. Arthritis Rheum 37: 1453-1461, 1994

Nomura S, Fukuhara S, Komiyama Y, et al: (-
Glycoprotein 1 and anticardiolipin antibody influence
factor Xa generation but not factor Xa binding to
platelet-derived microparticles. Thromb Haemost 71:
526-527, 1994

Hasunuma Y, Matsuura E, Katahira T, et al.: Involve-
ment of B.-glycoprotein I and anticardiolipin antibodies
in oxidatively modified low-density lipoprotein uptake
by macrophages. Clin Exp Immunol (in press)

16#% 245 (1997)

NI | -El ectronic Library Service



