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Recently substances have bcell described in serum which 
activate or accelerate the conversion of prothromhin to  
thrombin by thromboplastin plus ionized calcium (8, 5). 
These observations are of fundamental importance, since 
they help explain the autocatalytic process ,underlying the 
formation of thrombin. 

We have found that  humall serum contains a substul~ce 
which arises during blood coagulation and which is  ca-
pable of accelerating the conversion of prothrombin to 
thrombin. This agent, distinct from thromboplastin or 
thrombin, can be separated from prothrombin-free serum 
and has been purified to  the extent tha t  all of the ac-
celerating activity i s  contained in 20 mg of protein from 
100 cc of serum. The substance is  measured by i t s  abil- 
ity to accelerate the velocity of prothrombin conversion 
to thrombin when added to fresh normal plasma, the 
mixture then being suitably diluted with prothrombin-
frev plasma (6) .  The prothrombin time of the mixture 
is determined by the one-stage procedure and i ts  pro- 
tl~rombic activity computed from a standardization curve 
obtained on normal plasma. 

Some of the biochemical and physiological properties of 
the serum prothrombin conversion accelerator (spca) have 
been delineated: 1) It can be quantitatively adsorbed 
from serum by BaSO, or RaCO,. 2 )  It can be eluted from 
the BaSO, by solutions of sodiurr~ citrate. 3) It is  non- 
dialyzable. 4) It is  removed from serum by Seitz filtra- 
tion. 5) It is  not precipitated from diluted sorurn a t  
p H  5.8. 6)  It is destroyed in serum a t  56" C in 2 min. 
7)  It is st:~ble in serum a t  4-5" C for  a t  least 3 days, 
in purified fractions for  a t  least 9 days, but is less 
stable i n  media which are  free of electrolytes. 8)  In  
serum i t  is  destroyed below p H  5 and above p H  9. 9)  It 
can accelerate tlie coagulation of normal or hemophilic 
hlood. 10) I t s  effect on prothrombin conversion is  not 
obviated by moderate amounts of heparin capa.ble of rca-
tarding coagulation. 11) The amount of spca evolved 
during blood clotting is  related to  the amount of pro-
thrombin consumed in the process. 12) It is  increased by 
mechanical agitation of, or  thromboplastin supplements 
to, clotting blood. 13) It is  decreased by removal of 
platelets or by allowing blood to clot in siliconized tubes. 
14) Preparations of spca obtained by B ~ S O ,  adsorption 
and elution with citrate have an ultraviolet absorption 
spectrum which is  indistinguishable from prothrombin 
fractions obtained in the same manner from fresh hlima11 
pla sma. 

1 Supported by a ,grant  from thc~ Comnlonwealll~ B'nnd. 
a A i d ~ d  by a fellowship from t h ~Rothschild Hadassah 

lrniversity Hospital, Ternsalem. 

I n  serum from patients with idiopathic hypoprothrom 
binemia, or with hypoprothrombinemia induced by dicou 
tnarol, the amount of the serum accelerator is  abnormal17 
small. Similar observations were found also in thrombo 
cytopenia, either idiopathic or secondary to  other patho- 
logical conditions; in these instances residual semm pro 
thrombic activity was much greater than normal. 

IIemophilic serum frequently shows a prothrombic ar 
tivity, by the modified one-stage procedure (6) that  i~ 
considerably higher than tha t  of the parent plasma. This 
is probably due, a t  least in part ,  to  some spca whirh has 
evolved during coagulation. 

It appears tha t  the serum prothrombin conversion ilc 

relerator, described above, is different from the serum 
Ac globulin of Ware and Seegers, which is  reported to  bv 
remarkably unstable in human serum (7 ) .  Nothing can 
be said regarding i t s  identity or non-identity with fartot 
V I  of Owren (5). Detailed reports on some of these oh 
sclvations are in p r ( ~ s  elsewhere (1-4). 
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A Linear Diffusion Method Suitable for 
Large Scale Microbiological 
Antibiotic Assay 

W. W. Davis, T. V. Parke, and W. A. Daily 

The Lilly Research Laboratories, Indianapolis 

A diffusion method of microbiological antibiotic assay 
has been developed which appears to  offer advantages of 
economy, accuracy, and concentration range of validity 
over Petri  dish methods. This method involves linear 
diffusion of antibiotics ihto inoculated, agar-filled, glass 
capillaries from solutions of antibiotic in nutrient broth.] 

Pyrex glass capillaries having an  internal diameter of 
approximately 1mm and length of 33 in. are ground flat 
on one end. These are partially filled with melted agar 
seeded with test organisms. These capilla-ries are filled 
in an  automatic device which molds the end of the agar 
column flat and flush in the end of the capillary. This 
flat end of the agar column serves a s  the initial boundar~ 

1 Our attention has' recently been d ir~c ted  to a paper--
Torii, Toshio, Yasuo I<awa%nmi, and I-Iiro ICozima. Journal 
of PrniciZZifi (Japan) 1947, 1 ,  No. 5, 281-describing the use 
of a system of linear diffusion for assay of arrtibiotics using 
test tubes partially filled with agar ov~rlnid with n hrnth 
solution of tlie a~~t ih in f i c .  


