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Coagulation and Fibrinolysis in Pregnant Women with
Antiphospholipid Antibodies

Teruko AMEMIYA, Masao NAKABAYASHI, Tomoko ADACHI and Yoshihiko TAKEDA
Department of Obstetrics and Gynecology (Director: Prof. Yoshihiko TAKEDA)
Tokyo Women's Medical College

We investigated the coagulation and fibrinolysis systems in antiphospholipid antibody (APA)
positive pregnant women, and the effects of their purified IgG on cultured human endothelial cells
from umbilical cord vein (HUVEC) and human placental trophoblasts.

Anticardiolipin antibody (ACA), antithrombin III (AT III), FDP D-dimer, thrombin-AT III
complex (TAT), plasmin-a, plasmin inhibitor complex (PIC), tissue plasminogen activator
inhibitor-1 (PAI-1), and thrombomodulin (TM) were measured in 46 normal and 12 APA positive
pregnant women.

Five APA positive pregnancies resulted in fetal loss in women who had no treatment and
were ACA positive. Seven resulting in live birth showed lower titers of ACA after treatment with
prednisolone and low-dose aspirin. The activities of these patients’ coagulation systems were
severely elevated while the fibrinolytic systems were not changed. Elevated serum TM, tPA and
PAI-1 in the fetal loss group suggested endothelial cell and placental trophoblast damage.

Release of PAI-1 by cultured HUVEC and placental trophoblasts increased with ACA IgG,
whereas the amount of TM antigen in HUVEC was decreased by ACA IgG, and the activity of
TM in placental trophoblasts was significantly decreased by ACA IgG. Therefore, it is suggested
that the coagulation system enhancement in APA positive pregnant women can be explained by
partially reduced TM.
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©, MEARME, HEMROEEREHVT,
JUY VIRESAO S F A OBIE I D » T
HERERIRA 21T o 7z,
MNRE L UHE
1. #1Y) Y EEB AT IS T 2 BERAIAR

v

i

TFER 131989 ~1991 F I BRI L TR RER Fs b B
FTHREEEY 7 —CTEHE L - EE 66 &
APA G MEmI2HITH 5. APA BT w1241
%, UIEE L7z 50 (JRFEER) LEWEHBLT
Bl (EEFE) O2FCU T, ZOBRKEES XL
BRI DWW T retrospective (T L 7z,

MEHURRIE 7 & B ERRE R~ — 4 — O H
FEFRDFTHEIHE S Tz,

D #iY v IeE TR ORIE

i v PEEYifk L UTLAC & ACA OHlE =
1T-72. LAC IZ prothrombin time (PT) %k
THIZEL, PT Hs 3 A EDfERI %2 LACEHEE L
7z, 7238 PT H 3 LLEOIEANC DWTIE, IEFE
RIS % mixing test 217V, PT 2MfES 1
T I kL mREF L 72, ACA X2 MELISA #
(Walker labolatory #, UK) THIZE L, GPL unit
(IgG phospholipid unit) THRE L /29, IEHFTE
(n=46) ® ACA 132.2+1.0 GPL u/ml (mean+
SD) ¢, IEE R IE 4~ T mean+3SD 05.2GPL
u/ml KA LTz 728, 5.2GPL u/ml DLE#%
ACABGME L.

2) ILY VERETURLS O B PR ORE

PSR (ANA) 3EehifRl cHliE L, 40fF
PLEZBME L, $TDNA $ifk (ADA) iZ PHA #*
THIEL, 80ELLEZGME L Lz, $iL SSA Hifk
(ASSA) 1 ELISA ®ETHIE L, 200500 L=t
EL7,

3) BERRAR~ —h —DHEIE

BEH%R~—# — & L antithrombin III (AT
) %77 v 7 ABEEE (‘57\\/( ¥ o s,
thrombin-AT III complex (TAT) % EIA
(TAT 7 A b, #A) THIE L7z, SR~ — 4 —
& LT, FDP-D-dimer # ELISA % (7Y ET 4
#), plasmin-@, plasmin inhibitor complex

(PIC) % EIA % (PIC 7 X », #A) CHIEL 7.

11

MERNE ST~ —%— & LT tissue plasminogen
activator (tPA) % ELISA 3% (Biopool #,
Sweden), plasminogen activator inhibitor-1
(PAI-1) #ELISA# (Monozyme*#t, Denmark) ,
thrombomodulin (TM) 1 J& & % ELISA &
(ELISA kit, =2 % A{t5F) T, thrombomodulin
(TM) ¥EM % protein C-MCA £E#E (BR5>0
JED) CTHIE L 7z,

R ENEEERF I x e % A v p<
0.052HEEHD & L7k,

2. 1Y) UEEBIAomeRER ICEET 5 E
REroARET

1) b IgG DfEHd

BT 3618 L O ACA BBIHEEes 3 6 X 0 £
MU, MiE%0.1M phosphate buffer (pH 8.0)
T2fEFRL, protein A sepharose column
affinity chromatography % > T IgG 2fE& L
7z, BRBIEEEE 3 B0 ACAEIZR%2.0, 2.3,
3.0GPL w/ml T&% v, ACARMiFiE 3 #l o
ACA fE1x4%20.5, 50.9, 90.4GPL u/ml THh-
7z,

2) t hEREIRN AR (HUVEC) oR5E

EHAEDIEFRES R L D EROT#EEET
e 2 B L, BERERIRN 2~ ) U IAERE S
FUERWTHOREL, MK ERE LT, Jaffe
DFFENHE U T ML 2 47 BEre, Eagle MEM
B R VT, 37°C, 5% CO,+95% air Tzl
Fa23 confluent 1272 % & TEEE R 1T o 7o,

3) WEMEORTE

TEHAZE O IEFE MR FYIBAIORE LV E%
FEEY L, collagenase #L¥E, percol gradient %%
T L, medium 199T20 % 10%cell/well 1
FAEL T, 37°C, 5% CO,+95% air T T48EFHEI D
BB 2T 727,

4) HUVEC B & EMIZ~ D ACA ATE
BR

(1) HUVEC % w7z & 5k

K23 U 72 HUVEC i ACA & % 18 o 1gG
(ACA 1gG) »HWIFIEEFREO IgG (control
IgG) % HEREE15, 30, 60mg/mlic23 X 5128
oL, 37°C, 5% CO,+95% air T, 3, 6, 12,
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24 DEEE 217 o /2. RIEH @ PAL-1% ELISA
ETHE L7, Bz kg 2kREE HUVEC £1%
triton X THA L L 72 £ 1< thrombomodulin
(TM) o#iFEE% ELISA 3% THIE L 72, 2X8IE
I% triplicate Tf7- 72,

(2) FREMAD 2 FV 7 AR

B2k B 1 ACA 1eG % % W i control
IgG Z#IEE10mg/dl 27 % X 5 wiimL, 304,
6 KefEl OB 21T > /2. HUVEC Lg%, LT
O PAL-1%HIE L, b5 % FRER, BEREHE %
1% triton X TR (LE I TMPUEE 2 HE L
72. £72, TM ¥&MH: % protein C-MCA EHE % THl
FELTz, By >y & Bradford O /i %
729, ZEIE X triplicate TfT- 72,

7z, (1), Q)o&EFEHE b ACAlgG 3 KA,
control IgG 3 &Iz DV TITW % Ol % 7
L7z,

w R

1. APA BHIFEOERRKE

APA G m12H DR G xR LR Uiz,

TRFEERE 5 B0 ACA fE 13 IEE IE4F O mean+
3SDTH355.2GPL u/mlM EFEEESETHD,
LACHHIX 4BITH Y, HOHUETH 2 fuszbik
(ANA) Z&eflhciBd oindz, RILERETIZSMH
DEARFHL Y AEETURG D 72  OFEMREIIEE
272072 D3 <, HIR1T~28 B DEIRF A

TMILRE & lxoTz, — TABER 71X ACAHE
0.9~4.0GPL u/ml L IZIZIEESICHMHL TS
73, LAC 3 &efltTh oz, 200 BEDA
Y7 x—AVNarverrEERLS 2T, THF6
PN FEBIEE (BRAE7 A Y vk D /NEA
NT7 7V 8Img/HEHIRIZE L VEHKRS, %
TREAE7 A ) VEEL SV R =V o g
%7V R = 10~30mg/ H 2 IR g1 2 & &%
G)zfrotz& 25, 5#ic LAC otz
72, ANA £7:13Pi DNA §ifk (ADA) z#EDH
CUREGHEB R THIR A BT > 72, FERTIE
Hi%28~3938 T AGA (appropriate for gestatio-
nal age) ODA&W 21572, WMILEFIC BT 2 BHEFE
Hi51329.2+2 5% (mean=+=SD), FILEFEIZL.0L
LAEBITH Y, —HEERORMAFERIX29.7£2.6
%, WRSLEEEIZL.1+1. 1B CHEM Iz Z 23D %
»oiz,

2. BAEMARERREROZEL

1) BEERNT XA —F —

GEER /N A= —@ AT Tl {E & TAT %
BRI, FER, FSEERORMAM THE L2
(1),

BIERFE X0 % 72 3 IRIEED 1 ~ 2 FHFT OIS
MTHY, MILER TIE20.0£5.88 (meant
SD), 4 FEREIX35.8+4 0 TH > 12D TELZ DIFE
IRBBO IS U CIER 5w 00 2058 & 3618 O HIE i

®1 Y VIFETRBG IR ORRKRE

BB Gproomy  LAC  HoE4 mpwm  JERE TES
1 90.4 + ANA — 17w -
2 50.9 + ANA - 28w -
TRSCERE 3 6.1 - ANA — 28w -
4 5.5 + ANA ADA SLE 18w -
5 5.2 + ANA ASSA SLE 17w -
1 4.0—1.6 +— ADA - L7 (36w) A+P
2 3.2—1.2 +—— — IDDM 47 (38w) A
3 2.8-1.7 +—-— ANA ADA - HREBIW) A+P
HERERE 4 1.0—5.4 +—— ANA ADA SLE A7 (38w) A+P
5 2.6—1.7 +—+ — - 7 (28w) -
6 1.1 +o+ — — ZEPE (36w) A
7 0.9 +-— ANA RA LERE (36w) A+P

ACA 1 FLANY AV EUHUR, LAC: V—7X 7 v+ a7 7>, ANA © FitHifKk, ADA  #f DNA
Hifk, ASSA (HISSAHUE, P:7FLviF=vuoy, A:T7AEY Y, - HEROLIL.
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p<0.01
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TAT

ng/ml p<0.01
4r

p<0.01
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iE iE ‘

) g &

E 2 = &

20 # 36 ®

b} B

(18 ) () ()

1§V VIEETEETEER O BEER ST X —5 —

40 ¢
20 |
0
IE iE
& b ® “®
i 5% 5
w & W E
20 = 3
i &
(18)  (® (18 M
FDP-D—-dimer

it
L B
20 B
B
(18) )]

PIC
pg/ml

0.5

na iE

® M ® &

g % B E

B B [ -

20 36

'] A

(18) (5 18 M (n)

2 P CIEESIRG TR OB R/ ST A =5 —

LHEE U7, AT I {EIX APA Btitis Ccld 4
B (82.6+4.8%), TRSLEERE (80.7+£4.6%) &b
W [EIRFRA OO IE 4147 (105.6£4.3, 106.9+4.1%)
B L CEEEEER U, ARk TAT fE
& APA B MEIEIR O TRSLERE (36.0+£8.2ng/ml),
EEFE (30.819.6ng/ml) TRIKEHER D E 5 H-1F
(16.0£2.7, 8.8+ 1.3ng/mD I L THE I &
ExERLT. Lo L, APA BHEIFO O 4 FERE
ESEERETIIE AR D Lo Tz,

2) MBRNT A—F —

B HR/87 X —% —® FDP-D-dimer {8 & PIC
i % IEW s, APA B EER B & UHstE
FEORMAIMTHEIEL, Lz (B2).

FDP-D-dimer & {& 1E # #F #2038 (2.30+0.42
ng/ml), 36:E (2.48+0.35ng/ml), APA G4
R AEFERE(2.6110.20ng/ml), JRIEHERE(2.68+
0.17ng/mD) WHEEZ 2RO hro Tz, R
PIC b IEH #Fe (1.10£0.22, 1.00+0.30ng/
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ng/mg protein TM ng/ml
50 8r <001

p<0.01

40

30
NS 4t

20

tPA

PAI-1

p<0.01

ng/ml
300 (

IE IE E o
s ﬁ A EE -5: 7
5 om ot 20 B
& & b

(18) (5) asy (18) (8

b3 E o= i

ah -3 ML ey 3

E o= S

g”’é 5 B B ®

b 20 36

bl a8 &

(1g)y M (18) (5 a8y (n

®3  §iY VIRETB RO MEN ST — 5 —

ml) & APA BGMEiEis O£ ER (1.15£0.11ng/
ml), FRFLERE (1.56+0.70ng/ml) X EEZEZF
R,

3) MERNESF~—A—

MERNEs>T~—h—D TM {E, tPA &, PAI-
1B # B ts, APA GO L ERB X URStE
HORMAIMTHE L L7z (M3).

mA TM fieiix APA B ERERE (19.6+2.4ng/
mg protein) TIXFRKFFAOEF T (18.9+1.8
ng/mg protein) IZHE L T X% {, APA Bk
TRAEFERE (34.2+8.1ng/mg protein) TlE[RIFFEE
DIEHEFR (17.4+£1.7ng/mg protein) & T
BEWCEMEER U, % tPA E b [k APA
FotEAEEERE (3.62£0.60ng/ml) Tl [FEFERD IEH
Ihw (3.20£0.42ng/ml) =372 <, APA B
TRACEERE (6.00£1.20ng/ml) IX[EIRFHE O 1 47
(2.70+0.20ng/ml) LHEXRTERCEER2SR-L
7z, F 7o Il 9 PAILLfE & APA &5 1 ¥ 3% 2 BF
(231+45ng/ml) CTHEKEMELZRLT:.

3. BEMIRICNT 5 ACA BfIC & 2 EEBRH
i

1) HUVEC a3 % s

HUVEC 810 5 ACA 1gG @ PAI-1EEA B &
UTMHPIRECRIETHRE2E 2, M4 ZmL
7z,

B3 BiE PALLLISEF R 2405 & CREFFI 12 3
fmL, ACA IgG (30mg/ml) Z@ML7zd Dl
control IgG (30mg/ml) Z¥ML7zd DLV EE
WEEZR U7z, fifad TM EIEE5#E240M % T
FBEEFRIC A U, 552 3 B £ T control IgG
(30mg/ml) #INE ACA IgG (30mg/ml) #shne
DENCZZBD R ho T3, 552 6 BB LI
ACA 1gG Z&IML 72 H D& control 1gG % ¥sin
L7zbDEVERCEEERLLE (F2).

¥ /o8rE BT PAL-LIZES 2 Ik TE] 6 BERE T,
ACA IgG, control IgG & %12 IgG OEEKEFEE
WML, ACA IgG #15mg/ml &L 72 b 0l
145+12ng/ml, 30mg/ml ¥#HNTIX163+3ng/ml,
60mg/ml ¥ 1 T 13290+ 13mg/ml 2 xf L, con-
trol IgG %15mg/ml L 72 & @ ix116+8ng/
ml, 30mg/ml ¥R TIi3125+5ng/ml, 60mg/ml ¥
181 +10ng/ml TH v, ACA IgG Tt con-
trol IgG IZHERTHEE FiET PAL LA B C SH
Uiz, glcMifash TM #3555 6 B ¢,
ACA IgG 1Z15~30mg/ml O&if, control IgG 1%
15~60mg/ml O &I T [gG D& &K F M 1w
U7z, ACA IgG #15mg/ml i L 72 d D 13130+
13ng/mg protein, 30mg/ml ¥INTI270+10ng/
mg protein, 60mg/ml ¥ I T 1Z270+20ng/mg
protein 12Xt L, control IgG % 15mg/ml #inL 72
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F2 HUVECBIJ 3 ACA I1gG @ PAIL-1EA, TM 212 KT 38158 (RIEFNZEL)
0 3 6 12 24hrs
PAL1 (%ocrfg/[rgn% 0 106+4.4*  162+3* 285+20*  540+9*
1
g/t C&%ﬁi‘;&éﬁ? 0 80+ 10 122+5 20017 360+ 10
™ Oomg/ED | 250%20 20517 0160 40k140 30+40
(ng/mg | IeG
protein) C&%%%/nﬁ) 264+18 240420 150+8 115+8 5546
*1p<0.01, n=3,
PAI-1 ™
ng/ml ng/mg protein
350 250 1
o control I1gG o control IgG
s00 - o ACA 1gG « AGA I2G
200 |
250 [
200 | 150
. T
150 100 -
100 |-
50 f
50 . .
(Bhrs incubation) (Bhrs incubation)
0 1 ! 1 A 0 1 1 i 1
0 15 30 60 4] 15 30 60
1gG (mg/ml) 1gG (mg/ml)

4 HUVEC k7% ACA IgG @ PAI-

H D 13183+ 12ng/mg protein, 30mg/ml T &
150+ 8ng/mg protein, 60mg/ml Ti3127+18ng/
mg protein TH Y, ACA IgG TlZ control IgG
WHATHIfgH TM 2 E R EEEZRL (B
4).

2) WEEMIZICS 5 E

ACA IgG »EMRE D PAL1IFEA W RIZTH)
RER S LTz, B LET PAL- LSRRI
L, ACA IgG (20mg/ml) ¥WRINT3045 5%
(25+8ng/ml), 6 FFfEEZE (225+8ng/ml) & &
1= control IgG (20mg/ml) ¥i0 (5+14, 50+24
ng/ml) WHEL TAEEEZR L,

ACA IgG 23&EMEO TM fif &, TM &M,
T™ kgt (BAL TM HUREH 72 0 O TM 1EME)
WRIZTHRER 6 1R L7z, TM P& 3R
i L, ACA IgG (20mg/ml) #RANIZ140E
112595+ 10ng/mg protein IZJ&4 L, control

PAI-1 (ng/ml)

F

— 897 —

1A, TM BEcRIiETahR

O control 1gG
200 M ACA IgG
150 [
100 |-
50 [ p<0.05
N ]
0 0.5 6

incubation time (hrs)

5 ACA IgG O#EMITD PAL-1ZEAI BIZ %)
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=
™ hRE ™
At ™ LEiEtE
200 3 0.02
<0.0¢
<0
£€0.01 p<0.01 Jp o
[l = -
2.5 - |
!
150 | — 0.015 A
E
T 27 2 _
c = =
s E E
° £ T £
o 100 | E 15 % 0.01
3 - a
) E w
c c £
1 5
E
c
50 0.005 -|
) W
[\ 0 0
0 05 6 0 0.5 6 0 0.5 6

incubation time (hrs)

incubation time (hrs)

incubation time (hrs)

6 ACA IgG ofEMIED TM filisE, TM i, TM HaFikic g3 2R
IgG : 25mg/ml, [ : control IgG, M : ACA IgG.,

IgG (20mg/ml) ¥ Ti%158 + 84> 5118+ 7ng/mg
protein IZJA L7223, BEEEIR O Loz,
TM #E G ERE A L, 3093553 © ACA
IgG %INTIZ1.40£0.35nmolsmin/ml & control
IgG %hi0M2.38+0.20nmol * min/ml IZEREE
WA LTz, TM HEEMSE, FARIC3050 855 T
ACA IgG ¥#hnix control IgG R bRBEIZ
WA L7z,
z =

APA O—>TH 5 LAC BT, BN
T ZEDL, BERE, NEELEs X
72 D LIRS 8 & T 729, Branch & 0%
HONC I NX LACEEER CER B0
X14% TH Y, 51 % DIEARETEIC i & 72 D, 29%
IR TENCIRPEC E s> TR Y, EBED X
FThHNE, EREEIHERIENEVDRTW
%, LAC® ACA B APA BRIz H O %
BERBIZHEL T, A7 uA FEENERTHS
EORESI N TR DI, I, £ OFRE, S ke
I EHA E LT, ~2%) v 8T & 216
FEREDO R A O, BEFLERENHE SN
Tus219m0,

SEIFA T APA B IEIn % JRSCEERE & AL PERE
253, /R OEKRERB L OB BERRERICD
WITRRET L Tz,

LACIZBE U T, JRILEREIL 5 Bl 4 FIEE
T, HEFITEHIGNETH - 7o TR ET I E
Wk 78IRS FlaskEEb L7, ACABIL T
X, TIEER I G T, SEMReAEE T
HY, 10 HEREGAF G L o7z, TSR
ERHZI9FEDERITH D, HEBAREELTO %
WD BICTIEEE £ e To, AEFEREIZ1990FELARED
TERITH Y, 1 FNIIIEERTIC28E R & 7o 1225,
BRI & D BRIFe %57, ACAKHEDS
EFEZDRDS5 1D, REIC X B8R DI
SEIORED A TS Tk v, —HIBED
BRI DOWT, 7V =B FEIERIE, 7 &
v ke TFhsiR»H Y, ACAENAET
HoTHROFEOUENIFH TS 3 LN
7z.

Cosgriff ¥ Martin i LAC BEE 0 AT 111
EMESETLTWS Z L 2MELY, BERD
tPAILACEHEECETL TWw3 Z &n
Angles-Cano 5I1Z X DI N7219, 7z, A
ROBEERFTH 2 PALICBHL T Ferro 5 1%
O e 0 K9 LAC ikl <k, mH PAI 28
BRICEEEZRUI EHE LD,

SlEtRET U 7: APA Bi4idis ik, TAT &iE,
AT NIEETH->-2 LD, BETECLD
TAT BsimL, AT BHEEESNWVETLEZHO
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EFZ oz, — 7, ISR Tt FDP-D-dimer,
PICL b CIEFHRE EEELEEZRD Lo
ZEXY, BBEREITETHLEEZoN, *
DFER, RHAMIE AR B BE AL ORI &H
52 EDREBENT,

TM 1 4EEN T FICMENE B L OWEN
JAEEmEIC bor ErD )27y — & L THEEL
TR L7z b e vy B S EERETR LT
by ErOBEEEERESE, & 512 pro-
tein C 23EMALT 2 2 &2 & 0 BERE 28063 2 =
LIS N T 5, flfElE B TM iZgE IS O
HELRFTHZH, MPICEET 5 TM XINE
W R E S, MR R O TM 23
WHELI-DOTH2MERNK T~ —h—D—D
EFEZ ST L9

SlakET Uiz APA BIEEIR O 5 & JSERE T
WRHAM R TM 3 &E 2R L7zds, Z OB & L
T, MR CEIETTE R £ & 0 R OKEM
fanfEE s, MEMERECSZECHEET 2
TM SEHMAMMAC A L7z iTREME DS R & B,

MEANESF~—H—Th 3 MMH tPA L PAIL-
Lk FE2 O MAEFIEYE < & 0 I8N K &
Wz, farEryF2ollEo— & L
THISGNTWw A2, SEIOMKRE Tld APA BIEE
IROFILERE T RMAMY tPA, PALLE b I2E
fExRLIcH, ZOHEBALL TP oo
R, APA W X 5 IME R AIEREE 2 £ OB S
IR S LTz,

— APA G :T s 0 £ RERE & IRICER & Hig
T3 O & Z BRI QBB 2 5 D CRiE s g
WRE#TH S, L L, Mt AT I, TAT, FDP,
PIC %z E QWA O BEEHRRAE R ITMAEE L b 2 > b
0 — VB (IEFIEm200E5 L U86) 1k L CHE
BRORAE, 3 7b b ERBIITHE, BRETE THXEY
WEREENDIRETH 2, MERNLF~—7—
WKOWTIRAEERTIEI Y b —VEEE IZIZEE
ERLTWEOI LT, MILERETIE EFLO X
Szim TM, tPA, PAILLE & a2 > b a— VR
LU CEERR U, RIS FER: & FPEERED
ACA OFAli DY, BRI OMEMEORE
EREOELEPEE I D LRSS,

17

APA I & 2 MARTERME 12 DT, APA 1Ml
BN OREICIE R £ - BRI EA L Tw 3
EFEZ 5T w3, Comp < Cariou » I
HUVEC ZHW T bu v EVEFEETTO TM i
& % protein C OFEMHALZBIE L, LAC BB EE
DIgG LV AEERETEZRLLEREL T
%2023 & 7- Carreras 513 LAC @ IgG 2 PGI,
R R IIEIT % & s L2, Schorer & 3 LAC
IgG 1 & NI B W b v B vl &
% PGLEREDHIS0%ME T L7z L #eis L7229, L
L, LAC "Nl & PGS 2 #1H L 722w
EDO¥RE b B 520, LAC BRI B W TR
B X RERE, BB D MARHFED &4, 1HIE,
Thblo6TZENHEONIR o TWBEIN, K
EHI 2 AW EBRITRICE L CidikE s n T
Wi,

Z 2 T4 ACA B O Mm% » HUVEC
B & OB O BEERRA R 1 RIZ T RR 2 MG
Uz, B3R ACAIgG ZiRind 2 Z &ic & v,
HUVEC, #CEMI X & BT PALLIZHEIIL
7z, 2k ACA lIgG BIENIE B X O EME
WXL T, PAL-IEA, i 2 RIBL, SREHIHIEY
WAERIL Twa b o e s Lz, £72, HUVEC
WBWTACA IgGHmMmic &0 TM JUlE & 1%
YUz, EMRTY TMPUEEZRA L, TM
EHEEERIWETLRE, 2O¥FE LT, HUVEC
TIEMfEE F© ACA IgG 23 Vg8 L PiEPiE
NiaE#EI L, ORI TM & L CliisN T
SEEE N, HIETO TMMBEAST 2 %2 60
7o, E7c, MEMIETIE TM © b o v E v iEEH
RLSPURIZ X - T block 8T, TM BREEIET
I B AEEELFE 2 STz,

ACA IgG AN YA ) BV IZHET %1213
@D APA & [EFEIC co-factor (B,-glicoprotein 1 :
B-GPY) B TH 2D Z £ 10 FC;RE S 1
7220, MFEAE & OBAR CTEE L DX H SRS E &
THRHEENS B-GPIFETFTCOAANVY A Y E
VERSE T B B-GPLIKEE APA TH Y, HEEP
BYYE T ¥ TR D 515 APA 1T 6,-GPI FEkTE
HThHY, MEREEDOBEREDZWI ENHILN
T 5292 SEOEBRTIEAEE L7 ACA 1gG
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ERWTBY, A-GPLEMZTHE ST, £-GPI D
SR TH L PECHREETH S Z e b
% {1F Bo-GPIKFMETH 5 L HEHI S 7z,
IS OFEED > APA B T, IR
W Z OPURMEOHERS, BEERER B L OIME
W GTF~—h — 2 ENICRE T 2 2 EPNE
Thb, FLTHEE, OBREOFHDD, 7
VR=Varn Pk s REENR, BHET
A v, ~oNY v BT X AYEEREE G O TR
WERERZT O LEYXH 5, FITHEE well-being
DOFHM % BB 12T VY 2 M IREHE A RE L, &
PR I IMARIE IS 3 % FBh, 1BECYEET 240
BEnb b LBbhe,
W

1) APA BGMHEER12H1D 5 5 FWILERE 5 B
45 ACA BB T LAC & 4 BBt CRERRIT 1G9
EITo Twinhpote, AFERETHIIZ ACAKET
BEREZ7AC) vy F=vVarERickD
LAC & 5 Bzttt 258 7z,

2) APA Bt TlX IEE i kL U BEE R
FTCHE L, BRIERIITETH - 12, APA GMHTR
TR CIMENE ST~ —h — 3 EEERL,
MENE B & MEMEEE RS S Lk,

3) HUVEC, #kEMIIc ACA IgG 28Ny %
TEIC X VEEE FERPALLIZEENLY. 272
HUVEC T3 ACA IgG iz & v TM ¥ &
FEA L, EMEC BWLWT s TM HEE IR
L, TMEHIBET L.

X m

1) Harris EN, Gharavi AE, Hughes GRV:
Antiphospholipid antibodies. Clin Rheum Dis
11 :591-609, 1985

2) Lockshin MD, Druzin ML, Goli S et al:
Antibody to cardiolipin as a predictor of fetal
distress or death in pregnant patients with
systemic lupus erythematosus. N Engl ] Med
313 © 152-156, 1985

3) Wolf FD, Carreras LO, Moerman P et al:
Decidual vasculopathy and extensive placental
infarction in a patient with repeated throm-
boembolic accidents, recurrent fetal loss, and
lupus anticoagulant. Am ] Obstet Gynecol
142 7 829-834, 1982

4) WAERTF, BHEZTF, NIEHBFIES | MELISA

— 900 —

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

Kit # ANV A T4 € U HEOHEE.
& 34 :1684-1687, 1990

Kurosawa S, Aoki N: Preparation of throm-
bomodulin from human placenta. Tromb Res
37 © 353-364, 1985

Jaffe EA: Endotherial cells and the biology
Factor V. N Engl ] Med 296 : 377, 1977
Iwashita M, Watanabe M, Adachi T et al:
Effect of gonadal steroids on gonadotropin-
releasing hormones stimulated human chor-
ionic gonadotropin release by trophoblast cells.
Placenta 10 : 103, 1989

Bradford M: A rapid and sensitive method
for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye
binding. Anal Biochem 72 : 248-254, 1976
Nilsson IM, Astest B, Hedner U et al: Intra-
uterine death and circulating anti-coagulant.
Acta Med Scand 197 - 153-159, 1975

Branch DW, Scott JR, Kochenour NK et al:
Obstetric complication associated with lupus
anticoagulant. N Engl J Med 313 : 1322-1326,
1985

Scott JR, Rote NS, Branch DW: Im-
munologic aspects of recurrent abortion and
fetal death. Obstet Gynecol 70 : 645-653, 1987
Lubbe WF, Butler WS, Palmer SJ et al:
Fetal survival after prednisone suppression of
maternal lupus anticoagulant. Lancet 1 : 1361-
1363, 1983

Rosove MH: Heparin therapy for pregnant
women with lupus anticoagulant and anti-
cardiolipin antibodies. Obstet Gynecol 75 : 630,
1990

Khamashta MA, Cuadrado MJ, Mujic F et al :
The management of thrombosis in the anti-
phospholipid antibody syndrome. N Engl ] Med
332 :993-997, 1995

Cosgriff TM, Martin BA: Low functional
and high antigenic antithrombin III level in a
patient with the lupus anti-coagulant and recur-
rent thrombosis. Arthritis Rheum 24 : 94-96,
1981

Angles-Cano E, Sultan Y, Clauvel JP:
Predisposing factors to thrombosis in systemic
lupus erythematosus. J Lab Clin Med 94 : 312~
321, 1979

Ferro D, Violi F, Quintarelli C et al: Fi-
brinolytic balance and lupus anti-coagulant in
patients with repeated spontaneous fetal loss.
Br Med J 305 : 504-505, 1992

Maruyama I, Bell CE, Majerus PW: Throm-



19)

20)

21)

22)

23)

24)

bomodulin is found on endothelium of arteries,
veins, capillaries, and on
syncytiotrophoblast of human placenta. J Cell
Biol 101 : 363-371, 1985

Kurosawa S, Galvin JB, Esmon NL et al:
Proteolytic formation and properties of func-
tional domains of thrombomodulin. ] Biol
Chem 262 : 2206-2212, 1987

A IERE ¢ EEERRIE R © B IR EE D FIE
fRRE. HEERFSEE 40 1 1000-1009, 1988

Comp PC, DeBault LE, Esmon NL et al:
Human thrombomodulin is inhibited by IgG
from two patients with non
anticoagulants. Blood 62 : 1099, 1983 _
Cariou R, Tobelem G, Bellucci S et al :  Effect
of lupus anticoagulant on anti-thrombogenic
properties of endotherial cells-inhibition of

and lymphatics,

specific

thrombomodulin-dependent protein C activa-
tion. Thromb Haemost 60 @ 54-58, 1988
Cariou R, Tobelem @, Soria C et al: Inhibi-
tion of protein C activation by endothelial cells
in the presence of lupus anticoagulant. N Engl
J Med 314 : 1193-1194, 1986

Carreras LO, Defreyn G, Machin S et al:
Arterial thrombosis, intrauterine death and
lupus anticoagulant: Detection of immuno-
globulin interfering with prostacyclin forma-

25)

26)

27)

28)

29)

19

tion. Lancet 31 : 244-246, 1981

Schorer AE, Wickham NWR, Watson KV :
Lupus anticoagulant induces a selective defect
in thrombin-mediated endothelial prostacyclin
release and platelet aggregation. Br J
Haematol 71 : 399-407, 1989

Peaceman AM, Rehnberg KA: The
munoglobulin G fraction from plasma contain-

im-
ing antiphospholipid antibodies causes in-
creased placental thromboxane production.
Am ] Obstet Gynecol 167 . 1992

Galli M, Comfurius P, Maassen C et al:
Anticardiolipin antibodies (ACA) directed not
to cardiolipin but to a plasma protein cofactor.
Lancet 30 : 1544-1547, 1990

Oosting JD, Preissner KT, Derksen RWM et
al: In vitro studies of antiphospholipid anti-
bodies and its cofactor, 83, glycoprotein 1, show
negligible effects on endothelial cell mediated
protein C activation. Thromb Haemost 66 : 666
-671, 1991

Galli P, Barbui T et al:
Anticoagulant activity of S,-glycoplotein 1 is
potentiated by a distinct subgroup of anticar-
diolipin antibodies. Thromb Haemost 68 . 297~
300, 1992

M, Comfurius

—901 —



