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AN o4 ) ¥ VvHifE (anticardiolipin antibody, aCLA) X, 1V VIEBHGBEERORECEHEER S L CW5LELD
RTOBHETHHH, TOMBRREOBFRELRFCHEAIR TV, T2 T, oCLA 2IEREMRCESERE ST
DED, FERARAEELAV aCLA OB RBPEFEL LTEELZ L bh T\ % 8 28EA [ (B2-glycoprotein
I, B2GPD) #%, aCLA (KM L OBECE W TLEELRE X R THE LRI T D, 25 HAHEERE
(systemic lupus erythematosus, SLE) &%, ¥V vIEEHAIEREE (antiphospholipid syndrome, APS) BE & NI, &% 7
r 7Y v G2Z 3 A (immunoglobulin G, IgG) @ aCLA & H &R FHHF{E (antiendothelial cell antibody, AECA) ##%E L
st L. B, MG EETHAMBEL VEH L aCLA 8L A o4 ) CVvERLS 7 2t X b aCLA 2RI
LichiEx A THAGORRAYEN L, BH aCLA 120\ T B2GPl OFEIC & 2 MERKMR~OKEELRI L. ¥
fz, aCLA NWEETH MEEXRDLVCBELFETHI LD, MBREXEI LtBELEL Sheh o BEOME L I
B L7 IgG aCLA 2T, MREOHFER & b 1gG aCLA O ERBIZHEL D50 E 50 2B ABKIKE (isoelectric
focusing, IEF) iz & h 83 L7z, AECA 11, v rBHBIRAEMIEL6AD T Vv~ CEBL L cBRREREE (cellular
enzyme linked immunosorbent assay, #if8 ELISA #&) = & hIE L, kM AN ¥ LB SO MBLEEMEFEEL L, =
NERHT 5% TCRLE. APS 8 X8 APS ®f£7sus SLE kT, 1gG aCLA 88X IgG AECA oMl kMizEHE ¢
+F, FEAAHEARBEEO 4 EMB\TE g6 aCLA & IgG AECA R HREETH D, REH LAEFOFH T IgG
aCLA L IgG AECA 2R—HBOSCERIGHD TER TR T 5D L flbRDbhieho1fz. KIC, APS 341, APS
A fEdiels SLE 1 BIL b 1gG aCLA 27 7 4 =7 4 —HIC X D HBEH L, [EF TR EREYBR LELZA, WFhb
pH 6-8 L, MBENCHETERIRDOAM -T2, Eh, BGPI #EH L, vv¥iHe b B2GPI HFilkEFRL,
B2GPI @ &M EM~DRESEEL Ml ELISA B THRE L L 25, B2GPL i3, BREAFHCMEARMERCES LK.
Tz, MHRGIRESTHA—kME APS @ 1 flkkE T, 1gG aCLA $ a4 A YV EVvEAGT 7 4 =7 4 —BICL DK
B, B2GPI DEET TOAERI~ORAELRN Lz s 25, W8 L7 1gG aCLA 1, B2GPI 347 F T3, A
RS Lichs o 7e?y, B2GPl BFETIHEMBCEES T ERERLE. - T, HDEFMIZH VT 1gG aCLA & IgG
AECA 1BloHitk<d v, 1gG aCLA X, 82GPl # A L THEFAEMRCEETHIZENTERL. LEDORERI Y,
aCLA X B2GPI #4r L THEMBICES L, Zhy, REMROBGECAL» 085222 Lk X b, REDFRIEICH
ELTuBEEENTRE IR,

Key words anticardiolipin antibody, endothelial cell, antiendothelial cell antibody, antiphospho-
lipid syndrome, B2-glycoprotein I

iV VBB STEEE (antiphospholipid syndrome, APS) &
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anticoagulant, LAC) % 32%, BIRMIEGIE, #IRMEIE, BiE%
WE, MMERAESED MEELFLE LcSBBKERY
LORBIHTHRTTHD™. BHEOH Y vIEBEHMEL D
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BEIVESLLEE =7 Y v G2 %5 A (immunoglobulin

G 1g0) R/ 7o —FAH ALV VHAEEEY T Y A
EHTHEREYSIERITIEND, SHETRRY VEER
FifE, fiT, iAo ) €V HLE (anticardiolipin antibody,
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Abbreviations : aCLA, anticardiolipin antibody ; AECA, antiendothelial cell antibody; APS, antiphospholipid
syndrome ; BFP, biologic false positive; B2GPI, B2-glycoprotein I; ELISA, enzyme linked immunosolvent
assay ; IEF, isoelectric focusing; IgG, immunoglobulin G ; LAC, lupus anticoagulant; OPD, o-phenylenediam-
ine ; PBS, phosphate-buffered saline ; SLE, systemic lupus erythematosus; TBS, tris-buffered saline



62 il

Lirh, MBECRIEWRNTS B2GPI OEELAEH S5 X
Bl o™, ¥, £FMAHEMEIREE (systemic lupus
erythematosus, SLE) S5 T3, SH5EE C Mg+ mE A L
ORI S & KIS A2 OENEMRTG L HFoZ &9,
EEMMICIER LI E ) 2 0 —FAHALOH ) EVHEDO—T
1, MENEMRCEESTS3008H5 2 L e & OBED
b, fianok) € vikBGAEREDNENRMRICES LT
MEHEY ETHREEIAREINTHS. LiLidis, BF
MFEDHA L OF ) CVvRENOENEMRCES LELMHE
2R RERCHRE LB <, fMBIRFL LTO B2GPL ©
AERTORHLBELAT IR TIT T,

FZC, ARRIZIZOERERL, AL F ) Cviithe
HMEREMRIE L ORAZER LIV SF U E v b
BIOAIACHY CVEELY S A THAIAL DAY EVviifsy
BUR LB IR TRE L, Hih o ) & Vit
B2GPl N L THFENEMRCREA LB Z v TBT 55K
EEBLOTRETS.

WEREBS LU HE

I. % 4

MA&FE % B 7z SLE BE2U4H (FMIL16T 95693 T, 5
¥ 361, o216 ABErROERY SLE 1261, AR TA T
oA FOMEREY T » T\ 5 SLE 1241), APS &% 361 (>
¥ SLE &6t Lic ki APS 14, F 3t APS 241 ; i
I D HE5F T, B LG, LM 24) 2R A O F
U e, MOERERRIGORERT-x. T, #id
NoF Y EVHEBICOWTIE, FEBRRCEVTHHAIEL,
HERRE L.

1. HALSHVELHE, TR T7F—LEY R

&HoAE

ANTE Y v (SIGMA, St. Louis, USA), 7 + A7 7 &
U=t ) v (SIGMA) ¥ EthEth=4% / -/ (fiXt, KR) T
50ug/ml DBEWCHFRL, 9671 7 = 7L — (CORNING,
New York, USA) iz 50ul/well ¥2 AR, B L. &2,
1% >E7A7 2 vERY) v REEEHEAEK (phosphat-
e-buffered saline with 1% bovine serum albumin, 1%
PBS-A) % 50ul 0% well W AR, 37C, —BRE 7= v v
IH{Totc. BT, MELX S5 %Y YHIEME (fetal bovine
serumn, FBS) (GIBCO, New York, USA) # &1 PBS TH0f51C
WML, Harris X O BALCEEOEYAVT, BREENE
# (enzyme linked immunosorbent assay, ELISA &) I TH #
AF Y EVRBHEERRAE L. Hi7+ A7 F O AR DV
i, EEMELLVWID, KBTHS 07 ==L VP73
v {o-phenylenediamine, OPD) (1)) #» K& X ¥ ED OD
492nm OBRNECHEMORH L L.

I. mENKMROEE

e MRS D IEMRELUTO X S ey LiER L.
[BHERIR A~ ) VINE B AR CRENEH, 0.26% 1+ U T
vFER), 0.02%=FVvvoT I VBB MY YA
(ethylenediamine-tetraactic acid, disodium salt, EDTA-2Na)
(fi¥) &~ v 27 A ¥ (Hanks balanced salt solution)
(SIGMA) wCHEMRE 5B L, Mm% P95k mE s
BSL-E300 (BRI, R wTARERELEB L (K1),

V. #imE AR A RIE

PEA BRI GOREL, LTk 5Ce F BHEIRRA
EMRaZ 067D 7 L — M B L-BERRRRTED (cellular
enzyme linked immunosorbent assay, #if@ ELISA &) 12T
fFote. =7, 96501 227 L — 1 (CORNING) i 32255
MREOMENEMiY v 7y NS b ¥ TRELLE
BEL, 3% 57 206745 F (FR), 8 %ESE
) WCEERfT-7#%, 3% PBS-A % 1004 2% well 12
AR, 3TCET, K7 r gy v IR fTok. BEWT 1%
PBS-A TI000fFI HF R LA EEMBFE S 50ul F0% well A
#, 37C, —BEMEA v ¥+ o <— F L7z#, 0.05% Tween 20 (f1
) #4%; PBS (PBS-Tween) 2T 3EE®RITV, BT,
10005 /R LAt F v —-—LEHBYFH e b 1gG
(CAPPEL, West Chester, USA) # 50ul 2% well AR,
37C, —BfA v& 2= &fTo7c. KK, PBS-Tween &
CT5E%% L, OPD #EH L LCHA S, OD492nm OB
ErRlE L.

V. ALSH ) ECEREN T AICKITIBRAERR

FAnod ) ©riiEs I OCRNERNEMROES A RET
BoTEERY VIEBIUSER 1 A, — kiR VIBEH
{EAEREE 1 61, miefE% fido7ey SLE BF 20 4 I (K 2
DOD 46 ERBE L. BEHiGIRA—HAEORERIEHE T
HEEBELRFTT 0, ThHDOBEMELY LY A5 v
DE=RLHANTA ) EERERE LIz 7 2@hid, oL
UA Y ¥ VG LR OTRERRIENARIRERE2ES
PR REEOMEOMAKMEAET 2 Z L L VRET LK.

VI. aCLA OHBER - EBRABIUKE

REERY VIEBHGEER 260, SLE w&ft L=k
Y VIRBRGERE LA, 1Y vEERGEREL S L
v SLE &% 14l (IgG aCLA 70 GPL Hfy) omEX AT
aCLA OB MBER YT -7, Tihbh, 204 ) v
(SIGMA), 7 A7 »F =2V v (SIGMA), s VAT r —
A FIY) #2.5:10: 4DEALTREESLEREZE, ZhiZ,
ANLF ) EVORESN Img/ml LigB & 5w BE MIE % N
ZT—KfH, 3TCTA vF .- L. ZOH, P UARA,
7 7 — (tris-buffered saline, TBS; 0.05mol/l tris, 0. 1mol/l
NaCl, ph 7.4) (SIGMA) =T 5fEw&HHRL, 10T, 20000g T
150 MEL LA, EEY TBS ¢ 3mEGkEE, 2%D
n-octyl-B-D-glucopyranoside (SIGMA) %#&%; TBS (2% octylg-

Fig. 1. Phase contrast microscopy of human umbilical
endothelial cells confluently fixed in culture flask. x100.
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lucoside TBS) &ML, HAOF Y EVORKEEM 3mg/
ml &b LA Li. ZThi 7 r 74 v A (protein A
sepharose CL 4B) (PHARMACIA, Uppsala, Sweden) 77 4 =
F 4 —H T AT 2% octylglucoside TBS & C¥# LEEE
ZrE L, Imol/l OFEE (FXe) W THHPFL, B Lic
#% 1gG aCLA #ER L. “h b0 1gG aCLA xR,
pH 3.5—9.50 7 ¥ 7 » 34 + (Ampholine PAG Plate)
(PHARMACIA) # AW CEBAES KB ® T 72,

VI. B2GPI OHREFER &4 B2GP] HiAD ISR

B2GP1 12, Polz HOFEP I X h rEEERI LAz, v b7~ L
MW Y 57 — v (diamino-ethoxyacridine lactate) (FI¥) %
0.84g/100m! OWETM X, 10%W|ARKEF bV ¥ 4
(Na,COs) (F3) W= T pH %8. 0 FAHE L8105 M #: LE L
LCEBERER LK. 20 EECEEF MY 74 (NaCl) (F
¥) % 5g/100ml DEETHL, I MEEE (FiX) wT pH %
T.0CAB Lk, 100BMBRLECLTERYERLAE. &
O EERERER (70% HCL0,) (F¥) % 100ml > & 3ml ¢
Dz — 2 CReTIOSMB R, HEELL TLEZEmRL
fo. ZRAx10% Na,CO; T pH 7.0 FpFIL + U 2@~ »
7 5 — (0.01M, pH 8.0) (SIGMA) TEH Lizth, ~t) v+
7yr—A#F s (PHARMACIA) K CT 7 4 =74 —7RrR<
257 4 —®FF, 0.2M NaCl + Y AE#N» 7 7 — (0.01
M, pH 8.0) TEE# L7z#, 0.3M NaCl + ) AEEEA » 7 5 —
(0.01M, pH 8.0) WTHH LT 25EEXER L, #il B2GPI
PitgeAvwicAr g e=—Rick b B2GPI EETh TWBH Z
LEHRELI. Big, FFYAREBF VY ARV T 2707
I P A BRIk E (sodium dodecylsulfate polyacrylamide
gelelectrophoresis, SDS-PAGE) 2T 50kD D—& D A v/ F & H
Lt FROXS>EMLe b B2GPI %7 A v M EE
T2V (SIGMA) & EBIm v+ FRAEL, vHFhe
b B2GPL £ Y 7 v — FAHihR B,

VI. B2GPI OmMEANFMBICHT I H-EEDORETLMAIL

SHYELHED B2GP] 44 LAMEBEARRMICHT
B RIGHO®BE

Mfa ELISA @ic# LT, BHBIRPEMIRYENR <1 7 m
U= Mo v T A=y D ETERE, BE, TroF
VI ERFToT. HGWT, RO X S L f2CPL R BE Y
M2 TITC, —RRIRE S #7z. B, vy FHe b B2GPL R
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Fig. 2. Titers of IgG anticardiolipin antibodies in a variety
of collagen diseases. Horizontal line shows cut-off level of
IgG anticardiolipin antibodies. SLE, systemic lupus
erythematosus; RA, rheumatoid arthritis; SjS, Sjogren’s
syndrome ; PSS, progressive systemic sclerosis.

V7 a—3 A iise37C, —EEREE ¢, PBS-Tween 12T
IEIPEE Lict, “RIEIC St % v 8 — CEB T Y &
¥ 1gG #its (CAPPEL) #FAVT37C, —RHERIG S %,
OPD wTH&EH OD 492nm »HEIE L.

¥, AR, RGPl ¥ BEE Y 2 THEAEMRCES X
7%, 1gG aCLA 23EfE (IgG aCLA 86 GPL Efr) THH E
B MEERYERE LERY APS BE 1HX 0EH L G
aCLA (46 GPL Bfr) #50fFHM L Thnx, B2GPI nRE D=
12X 3 1gG aCLA omEAEMIE~ORSELN T HEY
BE L.

K. ¥EEHEEAORET

BoREZTNTPHELIFEERECR L. 2EEMD
MBESIL, v7 Y vOBRREES B L s, p<0.05%
BEE LK.

B =

1. #BBERCEITZRALSH ) £ HilkDBR
15GPL BAfrLL % BB% &3+ 5 &, SLE T3, 356174164,
45. TR W IRH T, HiMIE24.44-32.8GPL Bfr (Ti50E - EHk
RE) Th-1z. BEREEY v <5 Tix, 1981 5 F, 26.3%K
BT, ML 13.3112.3GPL BfICTH - . BEIETIZ,
8 FlrR 4 B, 66.7% W BM T, HiibfHik26.5+21.3GPL B fr
Thoto., v=—27 VVERETIE, 1268 7461, 58.3%1kH
P TH AL, 23.8+18.5GPL B Th -1z (K 2).

1. AEnERORALSA ) ELHBEBER T+ AT 7F

=Lt ) DO

[eHHED Y vIEBERT A5 I L P4 U CVHBDOTER
AR BRET A D, 7+ A7 7 F Y-t ) vHEERRE
L, A—EFBT2HILCF Y CVHIELH 7 + 27 7 F
C—Nw ) VHEEOHBEYRE L. TORKR, SEKE L
27611, R=0.28THRMBMCAELLBEBEIRAD L
(K3). LACOEMIL, Hi7 427 »Fo =N+ VAT
e DBEY B D, ZOREIX, LAC & aCLA 2%
Ly FA—DHEORERICHE TRV E WS Zh ETOHE L
—HTELDEEZ LRI,

. BEmEPORHLLH Y ELFEEEMMEANRMIE

En i) =d:54

B 4 e yimE R R OBEERRY =T, R—EMCE

1+ % 1gG aCLA & IgG AECA officiy, FELMHEEIZRED
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Fig. 3. Correlation between serum levels of IgG anticardiol-
ipin antibodies and IgG antiphosphatidylserine antibodies in
patients with systemic lupus erythematosus and antiphosp-
holipid syndrome.
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otz (®5). T, HL DEFICE T, 1gG aCLA &
IgG AECA 1281~ Dtk JE L TR h, A—HBOTERIG
HERTCATEERFRCECLIDEELZ DR, K¥D IgG
aCLA i1, EEARMRICEE T 2 L3t tELXHR
.
V. ihiLeH Y B A SHMBEARMIRAEDOIZERIG
HOBRE

o
T

0D 492 nm

L L ! L

I I
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IgG anti-endothelial cell antibodies (% standard)

Fig.4. A typical standard curve of antiendothelial cell
antibodies in cellular enzyme linked immunosorbent assay.

%)
&
=)

@ ® r=0.03
B T 300 - n=27
23 n.s.
S & o
= ®
S R 200} ° @
8
© °
£ 150 |
[<} L]
° °
& 1ol ®
= O]
@ 0ol ° °
o 50 [-®
o ° " ° [ ®
- e o ° oo ° ] °

o L . . .

0 20 40 80 80 100

IgG anticardiolipin antibodies (GPL units)

Fig. 5. Correlation between serum levels of IgG anticardiol-
ipin antibodies and IgG antiendothelial cell antibodies in
patients with systemic lupus erythematosus and antiphosp-
holipid syndrome. @, patients with high titers of both IgG
aCLA and IgG AECA whose sera were used for the
following absorptive assay using cardiolipin fixed columns.
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Fig.8. Changes in levels of IgG anticardiolipin antibodies
and IgG antiendothelial cell antibodies after absorptive
procedure using cardiclipin fixed polystyrene columns.
Data after absorption were shown as percentage of the
levels of intact serum.
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Fig. 8. Isoelectric focusing patterns of affinity purified

‘ anticardiolipin antibodies from the sera of two patients
with primary APS, one with secondary APS and one with
systemic lupus erythematosus with high titers of aCLA
without APS. aCLA, anticardiolipin antibody; APS,
antiphospholipid syndrome ; PAPS, primary antiphospholi-
pid syndrome; SLE, systemic lupus erythematosus
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ANTHF Y EVERED S A BT ARINRBOEER, WA
Ao ) VST, BRES T, FIED54.056.7% & H
L= NI, fi{EDI5.8112.6% &1L AL
BARBEDLREI - (M6). B, ZhboFD 1§k
h, EROFEIZ X b IgG aCLA RS L, SmE silan
Mz L. TORR, B IgG aCLA 12, BHOHE
fifi 86GPL BALZ LT, ¥ 1T 46GPL AL &53.5% D[a
IRRAEBDIH, B [gG aCLA DHUME P EMIITLAE,
5% EFEHATOI0B L TIEEAEHE LT (B T).
-, MAOHBEARHETHS APS BV Thmsikiz
BlaxDiithks LCHBIRDZ LRI, DL b, mi
EOREW aCLA DMEARMBB~NOEEOEANEEL D

HHIBFENTH - 7z.
V. SEABSKEIC S BRAIL ST Y ELHEORBREE
Ot

APS 38(& APS % fEdic\ 1gG aCLA &fED SLE 14l
IOT T4 =74 B TREE LRIV A ) Uitk
pH 3.5—9.50 Ampholine PAG Plate % Fi\ 72 %8 S Bk
I LA, WFhd pH 6 -8HHL TR,
APS DEEIZ & h HEREBIEZIRD LA, -7 (K 8).

o
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IgG anticgrdio!ipin antibodies LOD 492 nm)

o

4.7 5.9 73 8.3
pH
Fig.9. Elution study of affinity purified aCLA in a patient
with primary antiphospholipid syndrome from isoelectric
focusing gel slices. Eluted aCLA from each slice were
measured by enzyme linked immunosorbent assay. aCLA,
anticardiolipin antibodies
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Fig. 10. Binding of purified human B2-glycoprotein 1 to
human umbilical vein endothelial cells. The binding was
evaluated by cellular enzyme linked immunosorbent assay.
Each point represents mean=+SD.

Tz, ¥ % 3mm BICHIE) LTHEBEBHL, ThEhoAN
VFOHAAMRRELLEZA, pH 6 — 81— 2 s34 it
LT LRI (K9).
VI. B2GPl omEANKMEICHHT ZEAEORT LI HIL
SH N ELTED B2GP] 47 LcmEREMRICH T
B RIGHEOBET
B2GPI ik, BEKFN I, MENEMRCES L (K10).
B2GPI DfEH N i 5 MBI 200ug/ml TH bH, KR
Bz & b bt B2GP] ORI~ D &S TORESIT,
BEMINIOP TR VEIBRELEL bR, BT,
ZOfRERE L LI, ABCMEL B B2GPL OBERELIRT,
46GPL B DRSS L7x 1gG aCLA o i/ PRSI o3 5 85
f¥E MR ELISA e TRE Lic &L 2 A, 1gG aCLA %
B2GPl DREWEFNCHAEMRCEE T 2E8ARED bR
7o (K11).

% 2=

BOfREREREOMBCIX, i DNA #i#&, # RNP #i
th, 1 SSA HEER«THACHGEAHETAZ LM bR T
WBY ULk L, BEDFREDORIED A = X A EEBEH L
TUWAREENTERE I TV 5 ECH B, i TSH v 7
E—HUEY, M7 eFLa) VEREREY SO B0 ib
BREZTHIZES T, ThDDOEEDHELYF TR LT
WHEELLRATWAHCHEDO S B, BEREERTV5D
DO—2HV VIEBEH G H B, H) vEEERGZ, M4
#, SLE BEmETCEEE TRV h, BENCNEE,
OFEEEOBIRMERE, MERE, RHBIRineE, BERE
SoMmBRfERFOL LB LEVCEERDD Z LRBEh
TWAHKETH B,

Y VEEHGEORNERE L LT, BEMERIGOEDFER
SERBM: (biologic false positive, BFP) MEFRE", {EBMHMBEINTE
(lupus anticoagulant, LAC) DFFBR™®, ELISA % FIFH L&t
ANACHFVEVHEY, 7+ AT s FS 1) VHE® O
HegErmohTtuwb. ZhbD s s, BFP 2, SLE@s\T
BICERINIH) VIEBEHRGBTH DY, TOREIZT7 5+ &
TrFU—NATY Y, AVATFR—L, IALTFTEVORS
#hrb7e b Venereal Disease Reseach Labaratory (VRDL)
BROINTF ) VAT HHMEEEL DR TV 3", =
Ak, SLE BEHEDI0-30%WIBHETH D L MEI R T B,

08

o
o
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o
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T

OD 492 nm
5 3
T

e
T

010 100
3 2-glycoprotein | ( 2 g/ml)
Fig. 11. B2GPI dependency of affinity purified IgG anticardi-
olipin antibody in binding to human umbilical vein
endothelial cells. Each point represents mean=4SD.
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BEMEL, BEELTERLVEVLSRANRD -7, 10834,
Harris 543, #4204V € v aEME{L L ELISA 2B 5%
Ziwlb, SLE gEmEdo aCLA 2 WEL, aCLA ¥k
i & mEeSE, BEFE, M/ORBDESOEEKIER & 2% B
BERHHZEREP LI®. —5, LAC 13, B SLE B¥&
m#EFIReZ2Edhic, V VEEBEKRFHEOREREXHAET S
GESe 7Y THD, BUCBS e v RTFAF VI,
A VEERRD, 5o el ~CEREREY E0EE L L
THERHLRA., Zhbix, WFRbMRE, BERE, /R
BAOESOEKER S FRGCEERD D, LTI b Zhbodik
OEFMAEHECIATER. FEItA b LAC 8 L0 aCLA
1, TOMFOFEMS L FRBRDLEZMM LD, 1+ /T
2aI LIS T 4 =RANTF IV ERYVRAFLVOHT A
WEEIL L7 74 =254 —28< 2574 —CXhBl4D
SEELTHETES ZEBXHEIR, ZThHORERLTL
LRA—DHFE TV Z EREEINLE®, LrL, —FTHIL
AV EVIZHT AN ERRIB LR Liciib v o4y v
vido—&s, LACIERERXH S LOBRE™ B D, BERW
CEC LS eRELBEET A LW ALERTEE, ZhHoD
fitkiz, LI > RETHRT > —HEOHGREELZ LA
. LE0X3RE b, AFETIL, fithke LTHIEHE
TR HEEI DD ANLCH ) C BT HEEY Lig-
THANVCFY C vk nREYS ¥ TEFTEE L,
o) v mERNEMRCEERET O LE D
o, Bl ThOOEEFRC 2GPIAED L 5 BE L Tw
B WS BERDICEFRT .

MR EMRE, TR TOMBORELZ b, WD
NOEERBEY LTWAILBHbATWA. ThbDH b
FEELLDIIZ, 1) MRERECD S5 ~5 VB (heparin-like
substance) 7 v+ b = v ¥ [ (antithrombin I, ATI) A%
&TBHzEwcky, ATI L e vEVORISREREL, b=
vEVENE LT AEM, 2 fIRREC e v AT 2 Y VR
ERHTAHZEKREID, PrYEVERLTT e T 1 v CRES
ftL, chnrrs a4 v S LKA LUERIEEhIZBERFO
5%, Va, Ma%k R ELTAEA, 3) @752 /-7
7 7 ¥ X — & — (tissue-type plasminogen activator, t-PA) % &
ETBHIEED, BBERYETZRLER, 4 Trrgrs
2 1 v (prostacyclin, PGL) # A5 Z L1 X b i/ MEROBEE
YHIE T AEBDO4>THB?. ZhET, aCLA X, Zhb
OEAOWFRIRIAETAZ LI L hREYS [ ERIT&
WOMENEE L L XN TCERLY, BENTREELE T &
n LI I hicBF e, —J5, SLE BE oAz iiEg
BE WA 0% N KM K (& (antiendothelial cell antibody,
AECA) BZHBE T3 L3950 THHY, AECA OFEL M
KECBFEAEE IR TV, Lirl, BEEX TORET
{3, AECA DOFEFE & MIRFE & ORICITEFIic27e A D 12
bhTuwishofe., B2, SLE £EFA~ Y ATH D
MRL/lpr = v Xk h=x/ 7re—7 aCLA 2{Eg{ L, aCLA
DO—F BRSO EUSBRDOLR B EnD, NEMR
ZREALES aCLA MRS &R TAER>WTH
BLTWAD, SEOKRRTIRIIDAIER L IgG aCLA & IgG
AECA DEGRIDOWTHRH L. L Licdts, APFE T,
MEREECEERES L1E5 [gGaCLAREDHRT, AK
MR~ OHEZEOKAMOFED 1gC aCLA OMEIEDOFRIC

i

BETHLEDRHRIBTENTH 7. Lrl, AHEORS
DFRT, RLEBTOREXHECRIELL 1HAIKBVT
i3, IgG aCLA & IgG AECA A BEETH b, MEFED%R
fEW 1gG AECA P MBI e BE X R LTV A TREMRIIEE
T&dote. SLE Tit, 1gG aCLA 2EETH 5 th 0 BER
CHLTEHECOREXZAH T2 L2 FE L, G
AECA #BHEBRCHEDDEWIEBEEYERTH L, 5%, G
aCLA & 1gG AECA o (&P MR- 5 B EIFR OB
LEERBREEO—DLELLRS.
AFRIZBNT, HEETNE S 5—D20HI%, IgG aCLA 28
B2GPl &4 LTS HNEMRICES T AN TR I
RThHo. B2GPL X, HTFEHNS FOMFHEETIEEAT
BO7, HLET AV REBEAHE W, EREOM P EEIZ®Y
200pg/ml T, #930% 2% ) REHSECHFEL Y #EHY 2 —
CEEYED D ZERHLR TV AR, EERTOBEIITR
Bis 2%\, BEE TCHERIATWIBED—D & LT,
MMERREWH 2 Va, Xa BT, VY VEEEMLLRS S r RV
o —EHABIIREAL, TOBEYHAETIZ LE VR
B @ < VS ERD S 5™, 1990 DD R & b
IBIFRBEZ aCLA A AT ) ¥ v OREE I, A2GPL 2
BETHDHLOREN LI, LIk, B2GPI % APS M3
Bl ORIEKAELNE LThNCEIYEDTER. Zh
HO#EDHRIIL, aCLA Ozt B2GPI kiR D L 0 & 3
REHEDOLOND B EORE" A bh, aCLA OEKHL R
W+ 5 LT B2GPL i, —o0EELIBEIEL LD LEEbR
5. &, LAC ORIBIZR\T, mifF L H B2GPI 2K &
LACK X A RERMERNHEATA Z LRI, LACO
B2 B2GPI EMOMWHMITH B L\ 5 AAH LN -
o Ffr ) BGPl R v EF R v AKRET AL, H
B2GPl HithDAic b Y VIBEH A LFABICELE SRS Z
EHEBEEN, F1Y VIBEBEHSERFEOREC B2GPL A, F.L
BBRER R LTV AIHEESTB IR TVLAY, L Ligs
b, B2GPI DEAMHE T3 L RBE AN TIREERMOER S
BEdLhAE VI EYERTLE, LAC DRREANTOFA
R ORE & B OFERTH b, B2GPI DBERICHT
BHMOFHADELENTRE IR TE ., 2GPI R LS4 ) &
vHEBOMEREME~NOEAEE LTV D LW S KHRD
MR, ZOEBREEFTHLOTHY, 5%, B2GPl 0K E
12Xk % IgG aCLA 0 mEAREKMRIC T 588 LN 0%
THREHTHZEICL D, IgG aCLA AMBRFEXS EFR T2 b
=X AN, BRI LOLHFEINS.

& b

FALOH) EVREENMENEBCREETE2NED,
72 B2GPIl 2%, aCLA L HEMRE OB AL BV TER R
R RITHrENRRET A, SLE B%, APS BEw Rl
B 1gG aCLA 6 X 0% IgG AECA DBk &, B2GPI 0F
HEIZ X HFEB 1gG aCLA 0 ME M EMANCH 3 5 /5 A RBICD
WTRE Lz, ¥, MBRECEERH LS Eviiko
BN LD DOnESPEEET S, OREDDDIESE
EVER & b 1gG aCLA #¥ER L, FESBERKENC CHER
B HERET L, AT oSmxE. v

1. Mg o IgG aCLA & 1gG AECA ORI 4ABIBIFRIT
7o, MERNEMBCEERET DL 57 1sGaCLA DL
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nich ot Fie, 1gG aCLA & IgG AECA A #ICEME TS
h, R EECOREYE I LLEAB VT, 1gG
aCLA & IgG AECA iZfl«Dfifhs LTHEEhic.

2. B2GPL i3, BEKFHCMEREMRCESL, BRL
7= 1gG aCLA 1, B2GPl D@ Ew k% L T R RIS
TrEEIBRD L.

3. #iY vIEESEERE 6L 186G aCLA BETH ) M1k
FERRDIGSLE 1flXv 774274 —BITHERELE
IgG aCLA %S BEABSKBEC TR L L Z A, WThib
pHE — 8 LM LAREDOHE L HERBDuM T,

4. LLEDRRIZ, fihA o4 ) €N B2GPL A LT
MENERRCESTHIEERL, £ERCEV-THHI L
oA Y VHENRMERNERROBECHE LALrOFEY S
ZTUWAHARREETRETS.

& 23
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Abstract

Anticardiolipin antibodies (aCLA) are thought to induce antiphospholipid syndrome, but the mechanism by which aCLA
induce thrombosis remains to be resolved. To clarify whether aCLA bind directly to endothelial cells, and to evaluate the
role of 3 2-glycoprotein I ( 3 2GPI), which is known to be necessary for aCLA binding to cardiolipin, in relation to the bind-
ing of aCLA to endothelial cells, IgG aCLA and IgG antiendothelial cell antibodies (AECA) were measured in patients with
systemic lupus erythematosus (SLE) and antiphospholipid syndrome (APS). Additionally, to examine the identity of IgG
aCLA and IgG AECA, titers of both affinity purified IgG aCLA and serums absorbed by cardiolipin fixed polystylene
columns were measured. Whether affinity purified IgG aCLA can bind to endothelial cells in vitro with or without the pres-
ence of 3 2GPI was then determined. Furthermore, to examine the difference between IgG aCLA from patients with and
without thromboses, the isoelectric focusing (IEF) pattern of pathogenic IgG aCLA were compared with those of non-
pathogenic 1gG aCLA. AECA were measured by cellular enzyme linked immunosorbent assay (cellular ELISA) using
human umbilical vein endothelial cells confluently fixed in 96 well polystyrene plates. One serum including a high titer of
IgG AECA were chosen as the standard serum and the levels of IgG AECA were evaluated as a percentage of the titer of this
standard serum. No correlation was found between IgG AECA and IgG aCLA in patients with SLE or primary and sec-
ondary antiphospholipid syndrome (APS). In four sera with high titers of both IgG AECA and IgG aCLA, absorption with
cardiolipin fixed columns did not inhibit endothelial cell binding, and affinity purified anticardiolipin antibodies were not
able to bind to endothelial cells. Affinity purified anticardiolipin antibodies ranged from pH 6-8 in IEF analysis and no dif-
ference was seen between two patients with primary APS, one with secondary APS and one with SLE with high titers of
aCLA without APS. A 2GPI bound to endothelial cells and affinity purified anticardiolipin antibodies tended to bind to
endothelial cells in parallel with increasing 3 2GPI concentrations. These results suggest that IgG aCLA binding to endothe-
lial cells in B 2GPI mediated, and that this binding may play a significant role in inducing thromboses in the antiphospho-
lipid syndrome.



