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Summary . Recently I have established an assay for the snake venom coaggulutinin
activity of platelets (botrocetin cofactor: Bcof) that is specifically dependent on the
amount of plasma von Willebrand factor (vWF), and suggested that this assay can be used
as an alternative diagnostic method for von Willebrand disease (vWD). In this study, I
have measured Bcof in a total of 50 plasmas from patients with hemophilia A and 45
plasmas from those with vWD. Next, vWF in patient plasmas with vWD was indirectly
radiolabeled by [*?°I] anti-vWF monoclonal antibody designated as 2.2.9 to evaluate
botrocetin-mediated binding ability to platelet glycoprotein Ib (GPIb). The result of this
assay was compared with that of the previous assay using antibiotic ristocetin, which also
mediates the interaction between vWF and GPIb. _

In hemophilia A, Beof was significantly higher (152.52108%) than normal and showed
a good correlation to vVWF antigen (VWF : Ag) or ristocetin cofactor (Rcof) (vWF: Ag/
Bceof r=0.93, Rcof/Bcof r=0.92). In vWD patients, the levels of Bcof were significantly
lower than normal, usually less than 47%. In 23 cases of Type I vWD, Bcof ranged from
below 5% to 47%. In vWD patients with Type IIA (8 cases), IIC (3 cases) and IIF (1
case), Bcof levels were moderately decreased, ranging from below 5% to 30% but higher
than Rcof. In Type IIB (3 cases), IID (2 cases) and IIE (2 cases), Bcof showed a parallel
decrease (249%-40%) with Rcof. Indirectly radiolabeled vWF in all patient plasmas except
for Type IIB showed more decreased binding than normal, in good accord with Bcof. In
Type IIB, both the ristocetin and botrocetin mediated vWF binding abilitity were enhanced
(120-140%). In Types IIA, IIC and IIF, botrocetin-mediated binding ability was distributed
from 30% to 60%, whereas ristocetin-mediated binding abilities stayed within 5%-109%.
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Fig. 1. Ristocetin or botrocetio-induced vWF binding assay using [**I]
labeled anti-vWF monoclonal antibody 2.2.9 in plasma milieu. Seventy
ul of plasma, 5ul1 of inhibitor cocktail, 5ul of TBS or NMC-4, 201 of
formalin-fixed platelets (f.c. 1x10°/xl) and 1251 of (**13-2.2.9 (f.c.
21pg/ml; 1.5%X10°cpm/mg) were incubated at 37°C for two hours in the
presence (f.c. 100xg/ml) or absence of NMC-4. Then a 12541 of
ristocetin or botrocetin was added to give a final concentration of 0
-1mg/ml or 0-50xg/ml respectively. After 30min incubation at room
temperature, two 50u] aliquots of the mixture were layered over 20%
sucrose cushion (300«1) in 500x1 Sarstedt microfuge tubes, and bound
ligand was separated from free ligand by a 5min centrifugation at 12.

000g.
counted in a gamma counter.

The tube tips containing bound ligand were amputated and
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Fig. 2. Relationships between Bcof and Rcof (left), Bcof and vWF : Ag (right) in healthy adults and patients
with haemophilia A. Normal female are indicated as closed circles (@), normal male as open circles
(O) and patients with haemophilia A as open triangles (A).
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Fig. 3. Relationships between Bcof and Rcof (left), Bcof and vWF : Ag (right) in patients with type I vWD
and type III vWD. Patients with type I are indicated as open circles (O) and patients with type III

as closed triangles (A).
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Fig. 4. Enhanced botrocetin-induced platelet agglutination in a patient with type IIB vWD using formalin-
fixed platelets. A total of 250x]1 mixture of formalin-fixed platelets (300x10%/x1), tested plasma (1/
5vol.) and TBS buffer pH 7.3 was incubated for 2min at 37°C, then 201 of botrocetin was added to

give a final concentration (ug/ml) as indicated.
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Fig. 6. Ristocesin or botrocetin-induced binding of [*?°1]-2.2.9-labeled vWF in type I, type IIA
and type IIB vWD plasmas. A 12.5u1 of [**°1]-2.2.9 (21ug/ml; 1.5x10° cpm/mg), 20l
of formalin-fixed platelets, 5u1 of inhibitor cocktail and 70u1 of plasma were incubat-
ed at 37°C for two hours and then a 12.5u1 of ristocetin or botrocetin was added at the
final concentration of 0-1.0mg,”ml and 0-50x g/ml respectively. After additional 30min
incubation at room temperature, the bound radioactivity was measured and expressed
as the amount of (*#°13-2.2.9 bound to platelets.
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Fig. 7. Ristocetin or botrocetin-induced binding of (*?°1]-2.2.9-labeled vWF in type IIC, IID,
IIE and IIF vWD plasmas. A 12.5z1 of (**13-2.2.9 (21xg/ml ; 1.5Xx10° cpm/mg), 2041 of
formalin-fixed platelets, 5u1 of inhibitor cocktail and 70ul of plasma were incubated
at 37°C for two hours and then a 12.5u1 of riostocetin or botrocetin was added at the
final concentration of 0-1.0mg/ml and 0-50xg/ml respectively. After additional 30min
incubation at room temperature, the bound radioactivity was measured and expressed

as the amount of (*#1)-2.2.9 bound to platelets.
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