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0817 THE RELATIONSHIP OF THE QUATERNARY STRUCTURE OF FACTOR VIII TO ITS BIOLOGICAL 
ACTIVITIES 

R.B. Counts* and S.L. Paskell, Puget Sound Blood Center and University of Washington, 
Seattle, Washington, U. S.A. 

Purified factor VIII exists as a homologous series of multimers in which the protomeric 
unit is a dimer of the basic subunit. On reduction by 2-mercaptoethanol, clotting 
activity (VIII:C) persists at 90% of the initial activity when the only species present 
are monomers and dimers . In contrast. Von Willebrand activity (VIII:VWF) is lost con­
currently with the disaggregation of multimers and is decreased to 5% of the starting 
act i vity when only monomers and dimers remain. VIII:Ag reactivity with rabbit anti­
body is tikewise lost on reduction. but the VIII:C activity of the reduced protein is 
inhibitable by hemophilic a-VIII antibodies . Unreduced VIII binds to fresh or formal in­
fixed platelets in the presence of ristgcetjn or vancomycin. Although the apparent Ka 
for binding is high. approximately 5xlO M- • binding is dependent on an excess of ris­
tocetin. On removal of ristocetin or vancomycin by serial dilution. platelet-bound 
factor VIII readily dissociates. Reduced factor VIIa also binds to platelets in the 
presence of ristocetin with a Ka of approximately 10 M- • but does not cause platelet 
aggregation. These data suggest that the multimeric structure of factor VIII is not 
necessary for VIII:C activity nor for binding to platelets but may be important for VI.F 
platelet-aggregating activity . 

0818 ENZYMATIC DEGRADAT ION OF THE FAC TOR VIII- VOI I WILLEBRAND PROTE IN: A UNIQUE TRYP TIC 
FRAGME NT WITH RISTOCETIN CO-FACTOR AC TI VITY . 

S. E. Mart i n"', V. J . Marder, C. W. Fran cis , L. S. Loftus and G. H. Barl ow, Hematology 
Unit, Depa rtment of Medicine, University of Rocheste r Schoo l of Medicine & Dentistry, 
Rochester, New York 14642, USA . 

Highly purified van Wi ll ebrand p rotein was obtained from poo l ed hu man cryoprecip i tate 
using polyet hylene glycol precipitation followed by agarose gel chromatog raphy, a nd 
concentrated by dialysis against 20% polyethy lene glycol-20,000. Subsequent partial 
hydrolysi s with t r yps in destroyed all of the procoagulant activ it y and 97% of the 
ristocetin co-factor activity of the original purified materia l . Such digests were Qel 
filtered and t hen analyzed by determination s of biological activities and by SDS­
polyac r ylamide ge l e lectrophoresis. All of the ristocetin co-factor activity pre sent 
in the digest was found in _a 100 ,000 dalton fr ag ment. Larger fragments with mo l ecul ar 
weights 150,000-260,000 daltons as we ll as sma ll er fragments «50,000) la cked ristocet in 
co-factor activity . Fra gments smaller than 50,000 daltons did not react with heter-
ologous antisera. Thes e obse rvations s uggest that the ristocet in co-facto r ac tivity of 
the inta ct van \~i l1ebrand molecu l e is located in one or more special ized regions, 
partia l ly retained in this unique intermediate - sized tryptic degradation product . 

0819 FACTOR VIII CLOTTING ANTIGENS STUDIED BY IMMUNORADIOMETRIC ASSAY 

I.R. Peake*, Department of Haematology, University Hosp ital of Wales, Heath Park , 
Cardiff, U. K. 

Antigens related to procoagulant factor VIII (FVIIIC ) were detected and measured using an immuno­
radiometric assa y based an an inhibitor to FVI IIC which arose in a pol y transfused severe haemophil iac. 
Good agreement between FVIIIC and FVIIIC antigen (FVIIICAg) is seen in normal and mild von 
Willebrand's disease (vWd ) plasma while in severe vWd levels of FVlllCAg up to 5% are recorded. 
In haemoph ilia, FVlllCAg le vels are reduced gene ra ll y to a level below that of FVIIIC. FVlllCAg 
is also present in serum and is stable at 370 for 24 hours in plasma. Thus its measurement has 
considerable potential for the diagnosis of haemophi lia, particularly in blood samples obta ined from 
the you ng infant, umbilical cord, or fetus . FVlllCAg was assayed in several factor VI II concentrates 
and the ratio of FVlllCAg to FVIIIC correlated wi th the degree of purification of the concentrate . 
Unlike FVIII related antigen (FVI IIRAg ) FVlllCAg was not detected in human card endothelia l cell 
cul ture medium, and was present in onl y law levels in ashed platelets. Results of gel filtration of 
plasma FVllICAg depended on the anticoagulant used but in gene ral FVlllCAg was often de tectable 
wit hout FVIIIC or FVlllRAg in the included fract ions . he results con firm the existence of two broad 
types of factor VIII antigens and a re consistent with the two molecule hypothesis on the nature of 
factor VIII. 
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