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Abstract : Plasma von Willebrand factor (vVWF) plays a central role in platelet
adhesion and platelet thrombi formation under high shear stress. Thereby, the elevated
plasma level of vVWF during normal pregnancy has a risk of serious thrombo-embolic
complications, but such events rarely happen. To address this issue, I have studied the
structural and functional aspects of plasma vWF on 74 different samples from normal non-
pregnant women and on 217 samples from 157 normal pregnant women, both after taking
informed consent. Biological function of vWF was measured by platelet aggregation
activities in the presence of an antibiotic ristocetin (RCof) and a snake venom botrocetin
(BCof), and by high shear stress-induced platelet aggregation (H-SIPA), together with the
measurements of vVWF antigen (WWF : Ag) levels and vVWF-multimer analysis.

The increase of RCof was superior to that of BCof and vWF : Ag, regardless of ABO
phenotypes. At full term, the respective values (M +SD) were 370+171 % for RCof, 237 +
89 % for BCof, and 197+39 % for vWF : Ag. In accord with this result, the ratio of high
molecular weight (HMW)-vWF multimers increased.

It is generally accepted that HMW-vWF multimers have higher biological activities than
other multimers. However, H-SIPA of normal pregnant women was not enhanced and
rather weakened when platelet rich plasmas were tested. This paradoxical result was also
‘confirmed using normal washed platelets mixed with fresh plasmas of normal pregnant
women. Interestingly, H-SIPA was remarkably enhanced when normal washed platelets
were mixed with plasmas of pregnant women which were frozen at —80°C for 7 days and
thawed at 37°C. Such ‘freezing-thawing’ effect on H-SIPA was not seen in plasmas of
normal non-pregnant women. Taking these results together, it was suggested that plasmas
of normal pregnant women contain the ‘frozen-labile’ substance(s) which regulates H-
SIPA against the quantitatively elevated and qualitatively HMW-mulitimer dominant
status of plasma vWF. (&EiE. J. Nara Med. Ass. 50, 127~141, 1999)
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BRI IR ML BRI K & L2345
nBA, FRC RIS D O MEFE R F CEIIRE/ET o 2
e TERRRT L HEINT 5. % Mmoo xhing
ERAIERFOFA CEEERELHME S h, £BEHEER
PR ShIEEEEYERTE 5. Lal, ZoBHEs
i3 5 & e tER I ¥, preeclampsia 7z F DEE
EREBHEORRICE B EE 2 b TV 53,

von Willebrand RFWEF) 1358 12 3efafk kD& =
FREEZT, MEARAERPEHERRCEL S,
% RMFEGWMI N5 EXG FHEEAE T, miEFT
ERERE VI RT &4 L CREbERLRE -, BEEm
BEECO M/ « R T49TH] fERE2ET5
ILIMRTFTh 5. #E L, vWF 132,050 7 3 7 FBAEREE D
LG FEEHNDHTOE—YyT2=y r 0EAKL
LCEEZIh DD, BERNERGWF-7r 77 —¥)T
Tl S h, M CiisFEE 50 5~2,000 FOLHEREK
(= =)HEZELY, vyWF O&YFREEIEST
EDLDDFH M. yWF-F v 57 — 23S TEEG
TDEBRCTIXEREAERHTHBH, EEHREEC
Bazt R Ca?t e EDERBA AV ONERNEL T 519,
ARRTRTT—¥LEELZLR TN yWF 4 7= =
v b B3 12 © Asn #EETIES L 10 © Ser/Thr &
BEHE DY, &0 TEED 18.7 %% 5D T57,
Ok ABO MR EEE MBS E h, £EAD ABO
IMEENC A BT BHEREN A 2 D vWE KRB L T\ 5.
vWF DO MR TESE 0 AR I RIF TR BRI R AR
ThHH, MKEHOMoe Midfbom&EE o ik,
g vWF Ol - HEE X E i 25 WP LT3
e, EAMRNOOSWRMCHEYS 2 TOn5 LH#
T3

vWF & -HUR & b I ERERRPICIEEL, &5
FEAVF<—OHRIMERT 5 & 5 H|E IR R
INBE) M, THEIEIRERICIR - TRRFICEZE L

T, E, VWF 2L b, vWF KEHED
MEEHENRFIE R I NT, &< OEFTRIEE iE
B R XN IBEF OV TOREIELTHS.
vWFE O 5378 #EIX vWF @ A1 F £ 1 v & i/ MR
Bk 18 (glycoprotein | GP)Ib & DA, Fhic| ¥
S VWEDC1 F 24 v &/ GPIIb/Ila & D fE
BRIGTREAI NS A, i OB/ MGE &Kt % in
vitro THE T 57D IIHEHPE Y A rF v, i
REFEA I r e F VYONERBLET, ThE hris
tocetin cofactor(RCof), botrocetin cofactor(BCof) &

i

E N

U CHIETRECH 5. ¥ el vWF/A 1-GPIb @i &
vWF/C1-GPIIb/Illa i ODKIGEE Y A b £F vRE b
rEFVERINTAIEALE, GQEMCFHETcE S
cone-plate Bl 3° b [ ERM/IMORET K I A T
510,

HEoz &nb, AHETERETEEIFTRLMEELE
IR & 0= /Mg (platelet poor plasma : PPP)
AW, vVWF HUERWF : Ag), RCof 3 X 0" BCof E%
IERREEICIR > CTHIE L, RAKRIC vWF <5~ — i
BN E B Itote. KT, EFEERIIER O % i)
R if#E (platelet rich plasma : PRP)# BT, &30 &
71 F T o ffu /) B %k % (high  shear stress - induced
platelet aggregation : H-SIPA)REZRIE L= & & 5,
vWFE L BOFE~AF<— LML 2, H-SIPA
BLLAETLTWS E WSS LFME LB, &
B ORERIEFERRET O vWF 0N X % 5 i
BEEREY RS T 5B IEET LR Th0 L
Ezbhic.

NRE L UFHE
1. & %

ie b vWF KR F4IgG) & peroxidase B fk v b
vWF KEHAEIgG) & 12 DAKO A/S #(Denmark) &
%, BfiETAL7 I V(BSA), VAL EFYV, THe—
Z(Type VII, low gelling temperature : LGT) X
Sigma Chem. #:(St. Louis, MO)#L %, 7 # = — x (high
gelling temperature : HGT) % SeaKem #:(Rockland,
ME)##, %% & 34 2% Difco #(Detroit, MD%, 1

3 7 = AbEEFEYEERIR X NEN Life Science #: (Boston,
MA)#L D Renaissance ¥ v + %\ 7.
— A(NC i BioRad #:(Hercules, CA)#., At mx
5 V1% Bothrops jararaca ¥15 (Butantan Institute, Sao
Paulo) s HFEHE L 7. ABO Mg #5438 1% Ortho
Diagnostics Systems Inc. (Ratritan, N &\ 7c.

2. % &%

EH RS R R O IR O —BRER MR AR OE
S04 vIs—aFeaveyitEkikl, RELXE
bifc 157 BIA9 B~ 44 %, FHFR 28.7 ) HHI3
~7ml DD~ 217 BE LR L 7z, FUBEIZKIIL 3.8 %
7 =V Na &\, £ 9 &/ 1AMz, 4CT 3,000
rpm, 15 %0 L C PPP 28C, —80C THE L, I
#tvWF 0 EWESEIEC Ao, vWE O < v 5 < —
EEFOLDIIIRENIFEI Ve ER—D 7T
T EUHBEZEG.8 %7 =B Na, 50mM EDTA - 2
Na, 60mM N-ethylmaleimide, 2ug/ml leupeptin, 20

=btrEre
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mM benzamidine-HCD1 F&#EF L, Rk 4°C, 3,000
rpm, 15 - RE LS EE L7 PPP % A\ 7-. H-SIPA #IE
Bacit, A ve¥x—h 275 vE&din7 = vEping
Ifi% 800 rpm, 10 R0 LTS L7 PRP A\ 7.
XHIL, T, PRP #E D BR\W7&E) MK 5 b
RO T & PPP 24HEL, —80°C CHRIERAE L. MR
FE BN FEEIR &t 74 B1(20~40 1%, FHEE 25.2
)DL, Rk PRP & PPP & %48 L 7. 158
VWF £HEHAIE EERABLE 0L 00800
7o PPP &7 — 2 UCGRELL (LU, B b 7 — it
E33), WEREIER LK.
3. vWF o EiEMERIE

1) vWF : Ag Bl

Bartlett bOFED #EL, vV F v 1 v FRBERR
£ B % % (enzyme - linked
ELISA) TRt otz. FOHEE, e r vyWF K
EH#HIgE % E ML EZERO.1M NaHCO,-Na,
COs, pH 9.6)T 2,000 5z L, 96 )X ELISA A 7" v
—FDE Y = AR 100 ul FTOHBEL, ACT—EREE
#, 0.05 % Tween jn PBS(phosphate-buffered saline,
UFT-PBS)TH v = % 3EILEE L, 3% BSA N
PBS 200 pl #In %, 37°C, 30 ZHEE L CREIGHA &
TryFv L. EHIT-PBS C& v =A% 3 [EEE
%1%, 3% BSA InPBS TEERRLIcE#EL 7 -2
M8, 3 U < EFHFFEHRMEEE 100 w1 F2%INL, 4CTT
—BREM S L KL E i, Zotk, T-PBS T& 7
=% 3ELEE L, 3% BSA i PBS T 2,000 f5#&R L
e R Bk (peroxidase BEfk T © b vWF R & IgG #1
B EZRZTHR 120 Ll HINL, & B 37C T 2 BERIRE
gl T-PBS TEY = L BEHRGL, 0%, o-7
=z=1v27 3 v(OPD, 0.4mg/ml & 30 % H,0,(0.4
pl/mDin0.1M 7 = vEBREEKR @HS5.00 & 2& Y =
120 ul BINL, 2~4 M, EEABLEETHD0%F-
T, 2M H,S0, % 120 pl Fomm LG R EIEL, %
HHEFT(MTP-32, CORONA #, ) c¥& 492 nm
THEE Lic. BREMBEIEEe + 7 - L RO FFFID
BHER 7 77T ry b LTRD, &BED vyWF :
Ag BT hhbEE L.

2) RCof & BCof »#il%E

Macfarlane ® 5 TIEH e + PRP isb k<)
vEE /T (formalin fixed platelets : FFP) #3584 L
7z. RCof OHIE X 1% BSA n PBS THEFEA R L 7-iZ
#e t F— i FFPGREE 3x105/mD & %R U,
THhIZY A beFVEEERE 1 mg/mDEHRMLT, M/
BB REIEEEE (PAT-2 A, #=7 2%, HR)TE

immunosorbent assay -
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DREHBE LS L, TINREOHEM (tand) HIE L T
BEREIER L. X\ C, S b A tangd 23
EL, WEH»D RCof fE% R 7. BCof D EIE B
RCof L WERET, AV A& b v s v OREEIL2 ug/
ml TH- .

3) VWF =5 < — &G

Ruggeri & Zimmerman O 23 ZE L 7= Budde
bLOFED T, V3 7 = LERERIGEFIFT 50 3
77774 —THIoT. SDSAE L MiEr 7
HGT (S By V) & LGTQRMES M) EDD DT Hm —
A€ Laemmli'® 0FF#EREEE R LA, EXKET
VWF O 4F4 A4 it U o 8t%, Western blot T4
LD AEHERAEY NCFECEEL, co NCEY T =
y PRG %AF & 347 % PBS THEML CHEDE
L, BEFEERGE 7 » v 7 Licks, peroxidase B
b ML vWF $ifs %00 2z, NCIK Eo vWF & 6 R0k
FG &8 7c. el lFd, NCIEABEH Lt = — 18R
CAR, H,O, Iinv 3 7 = AWERNRER I 2, BRT
1 G HRIS S ® . BRORE R /ML HHEHLE, BET
Kodak XRP-1 7 4 » A2 30 BREIRIER®, L3/ 75
74 —BBIltol. ELIVWF <A F<=—"vV %
FAS-II > 2 7 & (RERGL, KBO TR+ + v L, B
# v 7 b+ Quantity One(pdi #, Huntington Station,
NY) CEERCHEN Ui, BHTE, Brenner H? IKfE
v, BB SERID3IADES Y FEESFE(ow
molecular weight : LMW), 4~6 KB D v P&
=4 FE(ntermediate molecular weight : IMW), %
b EsoLToAY FEESFEGigh molecular
weight : HMW) <A 5= — L EFE L 7o,
4. FEELVWF OSHIRET « 7 4 F ALALE

PBS(pH 7.3) THHZEH Lo kR vWF(GY 1 mg/ml
CHRED I, #IEBE 10°~10°mM O « EBE OB ITE
(dithiothreitol : DTT) %N 2, 37C T 1RHBEL,
2.7 f% (mol/mol) & ® iodoacetoamide %l %, Ei&, K
T3 58BEL 7 ArFLLI. BOICET 7 v
F 24k L 7z vWF (partially-reduced/alkylated vWF :
PR/A-vyWF)iZ, PBS T&W L, FfHK% T—80C T
R L.
5. H-SIPA

IEH v b PRP I acid-citrate-dextrose(ACD)¥& %
oz, &GO L THMUE R S @, £ 0% EDTA g
WEH7.3)T2EEEHL, REMWI1.8mM Ca* in
Tyrode $EEH (pH 7. DR S €, M/IMREEH 1X
10°/ ml e 8 # U T %6 % 1 /) ¥ 3 ¥ (washed
Platelets : WP) & L7z,
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H-SIPA o #I%E % cone-plate T3 b I &AL M/ Nk
BERESCGRVHSD %AV, 108 dynes/cm? D—E &
FTOIRATT6HMAEL O @ERZ, (1)PRP
R BREIFREIRLNE & ERITIRRIER & 225 PRP %
5, mMREE 3x 108/ml AR Licd o, (2)WP+
PPP % : #iiit & A—® kOB PPP & —80CT7H
HIEERAE L7, 3STC TR LIEELDPPP 0
=BV ThHs (2)DPERTIZPPPIO 4] &
WP L 2B UHRE 400 £l & L, M/MRE % 3x108/ul i@
FABLL 7.

ZOWRTOREMIFHEESD TRL, HMEFFK
B tREXH, GRE0.05 RirERELHEL
7z,

& R

1. RO AL D VWF

EEE IR LM 74 BI(D X T4 B TD vWE < 5 2
— & —fEi1x, vWF : Ag 78 93.2+15.5 %, RCof #%97.8
+20.4 %, BCof 2399.1£21.9 % TH-7z. ThBDfE
#ABOIMKHABIcH B &, ABQIFADIZVWE : Ag
98.7+12. 2%, RCof 105.6+15.5%, BCof 107.6%
19.1%, BEAIFDIEVWF : Ag 95.1+13.5%,
RCof 100.8%19.7 %, BCof 103.6+21.5%, OF(22
HDEvWF : Ag 80.0+£11.9%, RCof 81.3+18.3
%, BCof 82.4%+16.9%, ABZ 10 DX vWF : Ag
105.9+14.3 %, RCof 110.3+15.0 %, BCof 107.8+
20,4% &, WTRDOVWEF <5 2 —2 -3 OFIZAR,
BEKIOCABIHIHL, ThZThEREMELZRL:
(Table 1.
2. EWERERF OEFEO vyWF

1) vWF : Ag, RCof % X 0' BCof

& EA

IEE RGBT O 157 41, X217 #fko migy
v 71T, vWF | Ag, RCof 3 X O' BCof(Y#h) &+ h 7
NOEREAHEXEERH LTS ry b T 5 &, VWF
Ag OERERITY =0.3682 X +98.215 ©, HBEK
(rD1%0.3125, RCof i3 Y =1.1225X +53.043, 1, X
0.3317, BCof 1% Y=0.5212 X+93.853, r; 1% 0.2958 T
Hote. TOFKERNG, FEA R EI I ON T, vWF !
Ag, RCof X 08 BCof 233 XTI+ 5 Z L 1T L,
TH - 723, Fric RCof [EDOHEINRE 2 MDD 2 2D vWF
R A—x—Zlkl, BBRTH-7Fig. 1.

DEoEREZEEAT 3D, EIREER % first
term(11:8 6 H¥ T, 346, secondterm(123# 0 H2»
5236 HET, 4564, thirdterm(24380 H 5 35
E6 BET, 97HDER L O full term(36 58 0 HILKE, 41
) O EHAE Iz 513 . vWF : Ag, RCof ¥ X 08 BCof @
FhZ R ofE X full term 121X RCof /vyWF : Ag 1%

Table 1. Levels of von Willebrand factor antigen
(WWF : Ag), ristocetin cofactor (RCof) and
botrocetin cofactor (BCof) of non-pregnant
women versus ABO blood group phenotype

Blood Number

type  (n=74) vWF: Ag (%) RCof (%) BCof (%)
A 23 98.7+12.2%" 105.6+15.5** 107.6+19.1*"
B 19 95.1+13.5** 100.8+19.7*5 103.6+21.5*®
(0] 22 80.0+11.9 81.3+18.3 82.4+16.9
AB 10 105.9+£14.3** 110.3+15.0*¢ 107.8+20.4*°

Pooled normal plasma was used as a reference plasma.

*1:p<0.0001 (Ato 0) *2:p<0.01 Bto Q) *3:p<0.01 (ABto 0)
*4:p<0.0001 (Ato 0) *5:p<0.001 (Bto 0) *6:p<0.01 (AB to 0)
*7:p<0.0001 (Ato O) *8:p<0.01 Bto0) *9:p<0.01 (ABto0)

Table 2. Levels of von Willebrand factor antigen (vVWF: Ag), ristocetin cofactor (RCof) and botrocetin

cofactor (BCof) during normal pregnancy

Pregnancy term gujg% vWF: Ag (%) RCof (%) BCof (%) RCofljjafolﬂ‘:: Ag BCofIE:Xt;;F:: Ag
(()F_I;T;\feg‘;’) 34 120.2+35.9 | 146.2+42.2 | 133.3+37.5 1.22 1.11
(lzws.e(‘;‘é’.’f;:%f | B 148.2439.2 | 178.4+56.3 | 153.3+42.8 1.20 1.03
(24Wr_n8;r'd_§f§vn. 6 97 171.0438.5 | 271.8+114.6 | 197.9+48.3 1.59 1.16
(aff;:l;g;;“;d.) 41 197.0439.4 | 369.9+170.9 | 236.8::89.4 1.88 1.20
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Fig. 1. Increase of plasma levels of von Willebrand factor antigen (vWF : Ag), ristocetin
cofactor (RCof) and botrocetin cofactor (BCof) during normal pregnancy.

Plasma levels of vVWF: Ag (O), RCof (@) and BCof

were measured in 217

samples obtained from 157 normal pregnant women, and were plotted against ges-
tational days. Each regression line was shown in the top of the figure, together with

correlation coefficient (r?).

1.88, BCof/vWF : Ag thi%1.20 & RCof DEHEA D
7z(Table 2).

Kz, FIROLHME ABOMBEF L e hbo
VWF <5 2 —2 — BT S L, £FEHRLET
TOHED VWF 5 2 — 2 —=MECOWZHA LN TH B,
full term iz RCof/vyWF : Ag kAT 1.96, BEl
<1.86, OFc1.45, AB&E T 2.05 &, OB T LEKfE
HMEH - 7z (Table 3).

2) EFIEREAF O MiE vWF ~ v 5 < — @47

¥, FEIER Lot & TR 38 B oiEE L b b

YWF =L F<~—BORBF L ZDFT v b A — % —
BHTRERE 225 L, FERELZEOE« DAY FIXFES
BOTIEAY F ELFEE—ROYT 74 PV b
7% triplet & &, ThZhOTWHALBIEHTH -
7=. LasL, 38 BOER CIEEARMIC T triplet #58E23%
bhoa, EAYFEPLRLHMAT, Ththofhiidk
IREE, X b1 HMW o R ikE - 7= (Fig. 2).
Rz, IR LR & BB bRy v 7
5t 62 kD vWF =15 <= -2 EBEBRIT LI -EREYX
BUIEIR A%, £ L CYENE LMW, IMW ¥ X ' HMW
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Table 3. Levels of von Willebrand factor antigen (VWF: Ag), ristocetin cofactor (RCof) and botrocetin
cofactor (BCof) versus ABO blood group phenotype during normal pregnancy

Pregnancy term E?[;(;Zd E\IIlu:n;l;e;; VWF: Ag (%)| RCof (%) BCof (%) RCofljjafoF:: Ag BCoflj‘j%fOF:: Ag
A 16 129.1430.6 | 155.1+33.0 | 142.1+34.8 1.20 1.10
First term B 6 135.8+51.3 | 151.0+45.8 | 140.5+46.8 1.11 1.03
(0—11W. 6d.) 0 9 92.0+25.6 | 117.3+44.7 | 110.8+37.0 1.28 1.20
AB 3 126.0+8.7 |175.3%48.4 |139.3+11.0 1.39 1.11
A 16 143.9+23.7 | 195.5+55.1 |151.4+41.4 1.36 1.05
Second term B 10 169.8+42.7 | 195.9+66.2 |182.8+40.7 1.15 1.08
(12W. 0d.—23W. 6d) | O 13 118.1£25.0 | 141.2+46.2 |128.2+32.4 1.20 1.09
AB 6 188.5+41.9 | 183.2+26.7 | 164.0+44.3 0.97 0.87
A 48 178.0435.7 | 272.0+133.5 | 205.4+49.3 1.53 1.15
Third term B 20 169.2+45.8 | 277.1+105.2 | 200.4447.0 1.64 1.18
(24W. 0d.—35W. 6d) | O 19 160.5+41.3 | 266.9+97.6 |181.4+50.6 1.66 1.13
AB 10 161.3426.7 | 269.0+67.7 | 188.6-:37.2 1.67 1.17
A 15 202.7438.6 | 397.0+213.0 | 230.3£62.2 1.96 1.14
Full term B 10 204.4427.3 | 380.5+138.9 | 251.0-:23.9 1.86 1.23
(after 36W. 0d.) 0 7 174.3452.9 | 253.4+64.3 |230.3+78.3 1.45 1.32
AB 9 197.0+40.6 | 403.3+164.9 | 236.8+166.1 2.05 1.20

FRTELTmy NLTURTE, LMW OEBERIZY
=—0.0502 X+40.871 T, r, £0.4044, IMW 1%, Y=
—0.0284 X+37.395, r, 1% 0.2401, HMW 1% Y=0.0785
X+21.727, 1312 0.6380 THoTz. ZOERMLD, FIR
BE P ED IO T LMW & IMW & D HERMETL,
HMW o HERA#EINL, 2N F3ERERcHET 5D
VENR 150 HETH B & E BB B2 & Te - 7o (Fig. 3).
3. VWF =7~ —#iE & H-SIPA

1) B4 vyWF = v 5 < — &% R oM vWF 23
SIPA CRIFTHE

BxOREDDTT TREILHE, iodoacetoamide T7
nEAALL CHRE L 72 PR/A-vWF 28 H-SIPA @& iE
TEEYR D L, VWFIZDTTEEZN10-° & 10™*mM
LOBEM BB FD~ LT < —BEENKIEL, b
1z H-SIPA HiRfEd EHIEE L. 74 DTT BEN
0~10°mM T HMW =5 <= — &N HTET 5 &
H-SIPA FEREDE L {E T LAFig. . oz &n»
b HMW < A5 <= — SR O @\ E i I 4 © 3 IR E 17 1
L, X vEWv H-SIPA BE23H % L BEI .

2) IEEERFKIER O PRP %\ iz H-SIPA

BEEIEEIR Lot 35 41 & IEEIEDR 36 38 0 B LI DI

30 Bl & D PRP % Fi\~7c H-SIPA D54 il g o S ]
£ 5 BilE7R Lic. H-SIPA O KBEERITFIE T3 48.7
+13.4 %, BE T 33.029.5% &, fEiFD H-SIPA &
TR I LEBEE T LT w72 (p<0.005) (Fig.
5.

NMC-4 33 vWF €/ 7 v —F AH{KTH B NMC-
4(IgG) DR 10 pg/ml F4E T T H-SIPA (/MR
DIERFE) BT,

3) IEW WP & IEFIEIRAR TR & © PPP % v 7o
H-SIPA

B IRIER Lotk 30 B & IEH YR 36 38 0 B LI DR
2T Bl & 2o\ T, IEH e b WP icki+ 5% H-SIPA #§1E
%R % PPP OGRAEET & BRASRIREE & CHEL L, BEM
BOMIIFIE 5 FlER Lic. iSO PPP %A H-
SIPA o JIEMEIER IEIEIR ¥ 35.3+10.8 %, 1Tk
1129.6+£8.8% &, ERIIE TERSHR S hi (Fig. 6).

TRAERLEH% © PPP % A\ ~7- H-SIPA o HIEE L
FHIEIR LML 37.3211.5 % &, TREGRT & 13 E A FERIT
otz LaL, T 62.8+420.2 % &, BUEHIME
D 29.6+£8.8 BICH LEHL, FRICEEIFEIRLMED
fE% EE - T 7z (p<0.005) (Fig. 7).
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Fig. 2. Plasma vWF multimers and their densitometric analyses.
Panel A and B respectively showed one of the typical instances of plasma vWF
multimers obtained from non-pregnant women and pregnant women. The numbering
was initiated from the anodal to the cathodal end on electrophoretic separation. In
both instances, vWF multimer bands were clearly detectable up to 13th, of which the
first 1-7 bands showed a clear triplet structure, but the following 8-13 bands lacked
such structure. As described in Materials and Methods, the bands 1-3, 4-6 and 7-13
were categolized as low, intermediate and high molecular weight multimers (LMW,
IMW and HMW), respectively. It was noteworthy that the ratio of HMW-vWF
multimers was obviously high in normal pregnant woman (38-week gestational days).
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(n=55) women were presented. The percentages were plotted against gestational
days, and each regression line with correlation coefficient (r?) was also shown in the

figure.
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Fig. 4. Effect of vWF multimer sizes on high shear stress-induced platelet aggregation (H
-SIPA).
The purified vVWF was partially reduced and alkylated (PR/A) as described in
Materials and Methods, and then the effects of these PR/A-vWFs on H-SIPA were
determined using normal washed platelets (see “Materials and Methods” for detail).
The PR/A-vWF prepared in the presence of 10'~10~* mM dithiothreitol (DTT)
totally lacked H-SIPA, and those with 0~10~° mM DTT reduced the activity on H
-SIPA in accord with disappearance of HMW-multimers.
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Fig. 5. High shear stress-induced platelet aggregation (H-SIPA) of normal non-pregnant
and pregnant women at full term in platelet rich plasma (PRP) system.
Panel A (top left) showed 5 representative H-SIPA profiles of PRP from normal non
-pregnant women, and panel B (top right) from normal pregnant women at full term.
Tt should be noted that the % light transmittance of the latter was decreased than that
of the former with a “dip” of aggregation at 2-3 min after generation of high shear
(108 dynes/cm?). The lower panel indicated the mean=SD in both instances, where 35
normal non-pregnant women and 30 normal pregenant women at full term were

analyzed.
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Fig. 6. High shear stress-induced platelet aggregation (H-SIPA) of normal washed platelets

(WP) incubated with “fresh” platelet poor plasma (PPP) from normal non-pregnant
and pregnant women at full term.
Normal WP was incubated with 100 x1 of fresh PPP to give a final volume of 400 yl.
After incubation of the mixture at 37°C for 5 min, H-SIPA was determined. Panel A
(top left) showed 5 representative H-SIPA profiles from normal non-pregnant
women, and panel B (top right) from normal pregnant women at full term. The lower
panel indicated the mean®SD in both instances, where 30 normal non-pregnant
women and 27 normal pregenant women at full term were analyzed. Note that no
significant statistical difference was seen between them.
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Fig. 7. High shear stress-induced platelet aggregation (HH-SIPA) of normal washed platelets
(WP) incubated with “frozen-thawed” platelet poor plasma (PPP) from normal non

-pregnant and pregnant women at full term.

Normal WP was incubated with 100 ul of “frozen-thawed” PPP to give a final volume
of 400 xl1. After incubation of the mixture for 5 min at 37°C, H-SIPA was determined.
Panel A (top left) showed 5 representative H-SIPA profiles from normal non-preg-
nant women, and panel B (top right) from normal pregnant women at full term. A
markedly enhanced H-SIPA was noticed in normal pregnant women at full term,
whereas such effect was not seen in normal non-pregment women. The lower panel
indicated the mean=+SD in both instances, where 30 normal non-pregnant women and
27 normal pregenant women at full term were analyzed.
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