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The Coagulation of the Blood. Investigations on a New Clotting Factor. BY PAUL A. OwREN. Oslo, J. Christian

Gundersen, 1947.

In this book, which was also published as a supplement to Acta Medica Scandinavica in 1947, Owren

describes an unusual case of a hemorrhagic diathesis in a woman with increased coagulation time in

which, at hrst sight, prothrombin appeared to be at fault. All the other elements of the blood coagula-

non reaction were apparently normal, quantitatively and qualitatively . Furthermore , laboratory findings

revealed no apparent cause for the hemorrhagic tendency in this patient other than a severe hypopro-

thrombinemia as determined by the Quick method . Subsequent investigations by the author demon-

strated that ‘ ‘ addition of small amounts of prothrombin free plasma produced a great decrease in the

prothrombin time of the patient and consequently an apparent increase in the prothrombin concentration

as determined by Quick’s method.’ ‘ Since Owren found that fibrinogen, prothrombin, thrombokinase,

and calcium were all present in normal amounts he concluded that some factor other than those usually

associated with coagulation was at fault. By precipitation with weak acids, dialysis, and salting out

methods, Owren was able to prepare a material which apparently was lacking in his patient and which

he terms Fraction 5 . This factor he claims is necessary for normal coagulation of plasma and � ‘ is found in

normal plasma after the removal of calcium, prothrombin, fibrinogen and by means of Chamberland

filtration, thrombokinase.’ ‘ The addition of Fraction � to the customary Quick setup results, according

to Owren’s data, in a markedly decreased prothrombin time. Owren assumes that Fraction � requires

either prothrombin or a portion of the prothrombin complex to form a second new substance, Fraction

6, in the presence ofcalcium or thrombokinase. Fraction 6 which has as yet not been isolated, reacts with

prothrombin in the presence of calcium to form thrombin which in turn produces the fibrin clot from

fibrinogen . Owren has suggested the term proprothrombinase for Fraction � and prothrombinase for Frac-

tion 6. He advances the view that Fraction 6 is a proteolytic enzyme capable of converting prothrombin

to thrombin. He replaces the older terminology of Border and Nolf by a new term, cytokinase, which

replaces the old term cytozyme and thrombozyme. Owren’s theory of blood coagulation, then, may be

schematically described as follows:

i. Factor V Prothrombin (?) CytokinaseCa. Prothrombinase

2.. Prothrombin Prothrombinase ,� Thrombin

3. Fibronogen Thrombin Fibrin

Owren’s theory has been republished in part in Lance: and has been editorialized by that journal.

The acceptance of two new members of the coagulation family is a serious development requiring

careful consideration on the part of all investigators in the field and undoubtedly much investigation will

be stimulated as a result of Owren’s work. There is, however, a considerable danger involved in accept-

ing this new concept at the present time. The methods of preparation of Fraction � are, in a great many

ways, similar to those used by Taylor and associates for the preparation of globulin substance or anti-

hemophilic globulin. Plasmas may be prepared free from formed elements and from prothrombin and

fibrinogen, but which still contain significant amounts of globulin substance by precipitation with weak

acids or on dialysis. There is also a similarity between Fraction and the so-called’ activating globulin”

of Seegers. Since the greatest difficulty of the study of blood has been the failure of investigators to relate

the various preparations they have made with preparations of others having similar chemical properties

and physiologic functions, it would seem highly important that Owren’s Fraction � be fully investigated

definitively before it can be accepted as a new factor. Fraction 6 which has not yet been isolated in many

of its properties, resembles the proteolytic enzyme described by Tagnon and his associates and which

we now know can be prepared in free form by the fractionation procedures of Cohn. Such proteolytic

enzymes are an important consideration in the theory of Ferguson. Furthermore, there is some evidence

that the postulation of a substance such as Fraction 6 is unnecessary when one considers the coagulation
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properties of freshly prepared and old serum. Owren’s work is a challenge for further investigation in

an attempt to clarify the coagulation situation. No theory at present competently explains all the facts.

In addition to the presentation of his new hypothesis, Owren has reinvestigated the kinetics of the

coagulation reaction from many angles and has re-examined the physico-chemical properties of the

classic components of the coagulation reaction. In chapter 8, he attempts to bring his present investiga-

tion into relation with the older theory of blood coagulation.

Unfortunately, a great deal of work in the United States since 1941 was not available to the author,

and as expressed by Owren, only Danish and scattered British and American articles have been available

for reference. No student of the blood coagulation problem should fail to review Owren’s work in an

attempt to relate the new components to the classic theory.

F. H. L. .Taylor, Boston
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