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Figure 1-1 Inhibition of ADP-induced platelet aggregation by bovine aorta
microsomes. Microsomes were added to PRP (250 # 2) and incubated for 3 min
prior to the addition of ADP (5X107SH)
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Figure 1-2 Inhibition of collagen- and thrombin-induced platelet aggregation
by bovine aorta microsemes. Nicrosomes (1.5 mg/ml) vere added to PRP (250

# 2) and incubated for 3 min prior to the addition of aggregation inducer
(collagen, 1/10 volume; thrembin, 0.8 units/me).

BEE KBRS 70y — 5850 IR S
BB W T KBRS . M TO L XVI25 W T S5 i) 575 3 50 5 5%
UEZHT B2 VLR IRBOEN, ZRAIBLEOES2PEICLZBDTH
SPEHEPTRL . RARBEEMTETSEEINLEIPIE. FHETHo %o L
DU, TOBRBEFRODEICL>THBRT I » 5, BEAHOTHED .
BREBRIIBHERL2DOTHATHENREXhEZ, bLEAN, B
H. FBROBXIL3b0TH3451F. BERI > THEFIHEN




]
o 4
75 b -
./ Microsome(5mg/ml)
5 I Q
&2 \o\o—-———o
o Control
o.
w 25 } -
1 1 N 1 1
g3 15 30 45 60
TIME (min)

Figure 1-3 Inhibition of the decrease of FPC on whole blood by bovine aorta
microsomes. Microsomes (5 mg/m¢) were added to citrated whole bleod (750 2)
prior to inducing a shear.
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Table 1-1 PGI» production and ADP hydrolysis of bovine aorta microsomes

Items Activity (per mg protein)
PGI> production 832 pmoles/10min
ADP hydrolysis 163 nmoles/min

4,(0°5"M) AIP?'“M)

- 1Crosomes
-/ Microsomes
microsomes
+15-HPETE
e | B
(control)

15-HPETE (control)

Figure 1-4 Effect of 15-HPETE on anti-aggregatory activity of bovine aorta
microsomes. 15-HPETE, microsomes, and 15-HPETE treated microsomes were added

. to PRP (250 u 2) and incubate for 3 min prior to the addition (arrows) of
aggregation inducers (arachidonic acid, 0.5mM; ADP, 5X107°H).
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Figure 2-1 Inhibition of ADP-induced platelet aggregation by microsomes
entrapped within fibrin gel. Immobilized microsomes were added to PRP (250
# 9) and incubated for 3 min prior to the addition of ADP (107°X).
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Figure 2-2 Inhibition of platelet aggregation by I-MP. Immobilized
ricrosomal proteins or I-EA was added to PRP (250 « 0) and incubated for 3
min prior to the addition of aggregation inducer. The added amounts of I-MP
and I-EA were 75 mg/m¢ for ADP (5X107°M), 69 mg/mf¢ for arachidonic acid (
0.5 mM), 55 mg/m@ for collagen, and 92 mg/m@ for thrombin (1.6 NIH units/me),
respectively. Signal star (*) indicates that fibrin clot was formed.
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Figure 2-3 Inhibition of the decrease of FPC in whole blood by I-MP.
Immobilized microsomal proteins (57 mg) or I-EA was added to citrated whele
blood (750 x @) prior to inducing a shear (1000 rpm).
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Figure 2-4 Inhibition of ADP-induced platelet aggregation by I-MP.
Immobilized microsomal proteins was added to PRP (250 u £) and incubated
for 3 min prior to the addition of ADP (5X10-X).
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Table 2-1 Inhibition of ADP-induced platelet aggregation
by various immobilized microsomal proteins

Immobilization % inhibition of
methods platelet aggregation™
covalent
cyanogen bromide 48.8
carbozyimide 47.3
glutaraldehyde 47.9
ion-binding 51.0

*, immobilized materials (75 mg/mf) was added to
PRP (250 2 ¢) and incubated for 3 min prior to
the addition of ADP (10~SM).

Table 2-2 PGI> production and ADP hydrolysis of
impobilized microsomal proteins.

Itenms Activity (per mg gel)
PGI2 production 4.05 pmoles/10min
ADP hydrolysis 1.21 nmeles/min

Table 2-3 Effect of 15-HPETE on anti-aggregatory activity of
immobilized microsomal proteins

% inhibition of platelet aggregation

Treatment ADP arachidonic collagen
G ul) acid (0.5nmM)

I-bovine serum albumin 0 0 0
_I-NP 43.4 47.3 100
15-HPETE-treated I-MP 33.9 9.2 100
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F?gure 2-5 Stability_of I-¥P. Immobilized microsomal proteins (@®) or free
nicrosemes (QO) was incubated at 37°C for the periods indicated on abscissa,
and then stored at -80°C until the activity measurement.
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Table 3-1 Solubilization of anti-aggregatory activity in aorta microsomes

% inhibition of platelet aggregation
condition ADP (5 uM) arachidonic acid (0.5mM)

microsomes (10 mg/ml) 73.8 87.0
solubilized with

Triton X-100 (0.1%) 6.6 1.5
(6.5%) 60.2 53.2
(1.0%) 40.4 .22.3
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WX R d . 0.5% Triton X-100ic & > TH &L X h 7, % PE MR [XADP &
RMHEEHSL 6%, 75F F U BEREMBIEEN61.13CH > %, Triton
FI0DRES LT CHRER, LRELEDP- 2, UTORFNIZBEW I,
0.5% Triton X-100WB{LE DA HHL =,

BEE O MUMREEWBEEO S

WEEI 70V — LA, 75 F P UBEES K ICHETETS - 725,
HEETORIICENT. COZODBEERH I I NHERZZ 2 NORSE
KHERSBZEE2b6NE, 220, KEIZBWT. 2 O BT 5 05175
B ZODOBRICHRTE2DDTCHI L 2RIETEEDIC. BS5 A - 20
RIS T4 —Z2HWTEDORHEEKA T,

ES B Pl F73

27



0.1% Triton X-100% & T 10mM 5B 4E E g (pHY.4) TEHEIL U ZDEAER 7 7
O— ACL-6BA T A (2. 7X11cm) i240me/hrDFHHETIOm(Z 7 7y — A4 300
n) DB EFEZEML. BUEERTHEFLE, EHEOBHIBEX
Wl o2 ACEHBEZHAWTI~0.50DEAF FU Y LOBREAR
Qoom) Iz k> TH/MRSFEEMNFERELBHI T A, ZTEHIESM T OTHE W,
EHE. ADPOREHOHAERIBE . BZHOFEREL (T2, L
INRBEERREEOBEIX. FFHA0.1% Triton X-100% & L 10nNBEEE#E
EH g (PHT.4) TEH L 2 & IcBio-Beads SH-2lc k» TREEHRZBRFZL C
DofTEo %,

| % B & L
0.1% Triton VX—IOOQ?ZE—FDEAE'E7 v O—ACL6BHZHWT., WLz 70
J— A FEOREE TR - % (Figure 3-1) o MR SEENHEE X E2 107

S
-10.5 o5
Lo e )
(o] “1 ~ o
: 71 E g8
— e QU
= P — Ore—
< O 160 oc
E Cl -
E = Qert
: 0!50'- —
o Lo
E (=g
3 ~+ 400 d40 25
! a
= g s
2 0.25F 5 Sa
S
o - =%
A © =1 )
=
o) o e
é 0 _E OL. =OBROODO.00-O000000 0 -—
10 20 40 50 e

Fraction Number

Figure 3-1 Chromatography of the bovine aorta microsomal anti-aggregatory
activity on DEAE-Sepharose CL-6B (2.7X10cm) equilibrated with 0.01 M
pottasium phosphate buffer, pH 7.4.
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Figure 3-2 Chromatography of the bovine aorta microsomal ADPase_activity on
Blue-Dextran-conjugated Sepharose 4B (2.7X1lcm) equilibrated with 0.01
Tris-malate buffer, pH 5.5.

HHOK R 4Table 3-2icF & b,

(ADP R D)

BHIRAAPSBER A4S DY (32 units/mg protein) . OB H LB
st LZkoe COAPHRBRIFCa™KFHYH D . TOEHIBEIX2.508(ADP) |
3.50M(ATP) T&H » /= (Figure 3-3) , ¥ -ADPO MG . ATPOREEE I
1.0mM EDTAOFEMIC L o THRERCHEINE, MEMHIN T 2 EHpHIEST
H o =(Figure 3-4), 75FZVL—bF - FF—VYOHENHEEAYCH S
P*, P°-di(adenosine-5’)pentaphosphate(Apsd) iF0.5nMDBEICBWTH 2
DOEEZHELLE P> 2, Table 3-3i1cR L~ X 51z AMP_ pyrophosphate.
p-nitro-phenylphosphate. B-glycercphosphatelz I 3WEHITELEL Lo
EB.XIVEYER - VBLUMNIBBEDRT B LPH PR E,
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Table 3-2 Purification of ADPase from bovine aorta microsomes

Step Total Specific Purifi- VYield
activity activity cation
(units) (units/mg protein) @
Triton X-100
solubilization 58.4 0.228 1 100
DEAE-Sepharose 52.7 1.380 6 90.2
Blue-Sepharose
pead fraction 43.8 192
pooled fraction 20.5 32.0 140 35.1

Table 3-3 Substrate specificity of ADPase from bovine aorta microesomes

Substrate Relative activity

ADP

ATP

ANP

1DP

GDP

upp

UTP
p-nitrophenyl phosphate
B-glycerophosphate
sodium pyrophosphate

OO OO -

R e e e

OO T NP DO
D

* ADP was taken as 1.0, which corresponds to
32.0 wmol/min/mg protein of P, released.
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Figure 3-3 Influence of Ca%* concentration on the activity of ADPase(@®)
and ATPase (M) from bovine aorta microsomes.
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Figure 3-4 Influence of pH on the activity of ADPase from aorta microsomes.
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Figure 3-5 Triton X¥-100 polyacrylamide gel electrophoresis of the ADPase(@®)
and ATPase(M) activity from bovine aorta microsomes.
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Figure 3-6 Blood recirculation system
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Table 3-4 Activity of immobilized apyrase

Carrier ADPase activity
(method)
Sepharose 4B 0.04 units/mg gel
(CNBr-activation)
EVOH beads™ 0.04 units/100 beads
(CNBr-activation)
Nylon tube 0.044 units/cm?
(glutaraldehyde)

*, ethylene-vinyl alcohol copolymer
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Figure 3-7 Inhibition of the decrease of FPC in whole blood by immobilized
apyrase (Seph-APY). Immobilized apyrase was added to citrated whole bleod
prior to inducing a shear.
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Table 3-5 Decrease of free platelet counts in a blood recirculation system

FPC * s.d. after 30 min

Conditien* (% of initial counts)
No addition 38 +11 (n=9)
Soluble apyrase added 68 + 13 (n=12)
Nylon tube-apyrase** 65 (n=2)

* Citrated rabbit whole blood was circulation in a loop of silicene tube
(2 mm in inner diameter, 35 cm long) by a peristaltic pump. The flow rate

was 7 ml/min. Activity of soluble apyrase was varied in a range of 0.2 to
11 units.

** A part of silicone tubing (15 cm) was replaced by nylon tube carrying
apyrase on its inner surface.
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Figure 3-8 Effect of apyrase on thrombin activity after recarcification in
sheared platelet-rich plasma.
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Figure 3-9 Mechanisms of the anti-aggregatory activity of bovine aorta
microsomes and immobilized microsomal proteins. AA, arachidonic acid;
TXAz, thromboxame A; =», aggregation induces; =, aggregation inhibits
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Figure 4-1 Inhibition of thrombin-catalyzed fibrin formation by immobilized
thrombomodulin. Q, immobilized thrombomodulin; @, immobilized albumin.
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Figure 4-2 Inhibition of thrombin-catalyzed platelet aggregation by
immobilized thrombomedulin. Immobilized thrombomedulin (A, 42mg/mo;

B, 2lmg/mf; and C, 8.5 mg/mf) and immobilized albumin (D, 42 mg/mQ) were
added to PRP prior to the addition of thrombin (0.3 units/mg).
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Figure 4-3 Inhibition of thrombin-induced platelet serotonin release by

immobilized thrombomedulin. O, immobilized thrombomodulin; @, immobilized
albumin.
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Figure 4-4 Acceleration of thrombin-catalyzed pretein C activation by

immobilized thrombomedulin. O, immobilized thrombomodulin; @, immobilized
albumin.
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Figure 4-5 Thrombin dependence of protein C activation in the presence of
thrombomodulin or immobilized thrombomodulin. O, immobilized thrombomodulin
; @, free thrombomodulin.
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Figure 4-6 Determination of the dissociation constant for the thrm!lbinf
thrombomodulin complex. Double-reciprocal plot for the date shown in Figure
4-5. O, immobilized throwbomodulin; @, free thrombomodulin.

Table 4-1 Effect of immobilized thrombomodulin on plasma clotting time

Materials Clotting time (sec)™
Immobilized bovine serum albumin 323.5 + 26.9
Immobilized thrombemodulin 450.4 + 52.3**

-

» values are means * s.d. (n=5 or 6)
. p<0.01
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