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A Prothrombin Conversion Accelerator
in Serum?

Benjamin Alexander, Andre de Vries,2 Robert Goldstein,

and Greta Landwehr

Medical Research Laboratory, Beth Israel Hospital and
the Department of Medicine, Harvard Medical School

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

‘We have found that human serum contains a substance
which arises during blood coagulation and which is ca-
pable of accelerating the conversion of prothrombin to
thrombin. This agent, distinet from thromboplastin or
thrombin, can be separated from prothrombin-free serum
and has been purified to the extent that all of the ac-
celerating activity is contained in 20 mg of protein from
100 ce of serum. The substance is measured by its 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-
tree plasma (6). The prothrombin time of the mixture
is determined by the one-stage procedure and its pro-

thrombic 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 BaCO,. 2) It can be eluted from
the BaSO, by solutions of sodium citrate. 3) It is non-
dialyzable. 4) It is removed from serum by Seitz filtra-
tion. 5) It is mot precipitated from diluted serum at
pH 5.8. 6) It is destroyed in serum at 56° C in 2 min.
7) It is stable in serum at 4-5° C for at least 3 days,
in purified fractions for at least 9 days, but is less
stable in media which are free of electrolytes. 8) In
serum it is destroyed below pH 5 and above pH 9. 9) It
can accelerate the coagulation of normal or hemophilie
blood. 10) Its effect on prothrombin conversion is not
obviated by moderate amounts of heparin capable of re-
tarding coagulation. 11) The amount of spea 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 spea obtained by BaSO, adsorption
and elution with citrate have an ultraviolet absorption
spectrum which is indistinguishable from prothrombin
fractions obtained in the same manner from fresh human
plasma.

t Supported by a’grant from the Commonwealth Fund.
2 Aided by a fellowship from the Rothschild Hadassah
(niversity Hospital, Jerusalem.

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

Hemophilic serum frequently shows a prothrombic ac-
tivity, by the modified one-stage procedure (6) that is
considerably higher than that of the parent plasma. This
is probably due, at least in part, to some spca which has
evolved during coagulation.

It appears that the serum prothrombin conversion ae-
celerator, described above, is different from the serum
Ac globulin of Ware and Seegers, which is reported to be
remarkably unstable in human serum (7). Nothing can
be said regarding its identity or non-identity with faector
VI of Owren (5). Detailed reports on some of these ob-
servations are in press 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 antibioties into inoculated, agar-filled, glass
capillaries from solutions of antibiotic in nutrient broth.

Pyrex glass capillaries having an internal diameter of
approximately 1 mm and length of 3% in. are ground flat
on one end. These are partially filled with melted agar
seeded with test organisms. These capillaries 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 as the initial boundary

1Qur attention has®recently been directed to a paper—
Torii, Toshio, Yasuo Kawakami, and Hiro Kozima. Journal
of Penicillin (Japan) 1947, 1, No. 5, 281—describing the use
of a system of linear diffusion for assay of antibiotics using
test tubes partially filled with agar overlaid with a hroth
solution of the antihintic,
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for diffusion and for the measurement of inhibition zone
length.

Dilutions of antibiotics in nutrient broth are made up
and poured into test tubes of such size as to accommodate
two capillaries each. The volume of antibiotic solution
is not impertant, about 2—4 ml being adequate. The test
tubes containing antibiotic solution and ecapillaries are
stoppered to prevent evaporation during incubation.

By a proper choice of test organisms and nutrient solu-
tion for each class of antibiotics, it is possible to find
conditions which provide a sharp-zone of intense aerobic
growth of the test organism at the upper end of the in-
hibition column. Above this zone of growth almost no
visible growth occurs, due to the absence of oxygen. The
position of this sharp zone of aerobic growth depends
upon concentration of the antibiotic. When the seeded
agar is made with nutrient broth, the linear relation of
log concentration versus zone length is approximated over
the range from below 1 unit to above 1000 units per cc
of streptomyecin. If the seeded agar is made without
nutrient, improved slope (zone length increase for a ten-
fold increase in concentration) results, but with a radieal
deviation from linear of the log concentration versus zone
length curve.

Automatic devices have been provided for rapid read-
ing of zone lengths and for cleaning of capillaries and
test tubes with steam after completion of the experiment.

The method has been applied successfully to the assay
of streptomycin, dihydrostreptomyecin, penicillin-G, and
an alkyl thiomethylpenicillin using B. subtilis spores.

Sharper zones of aerobic growth have been produced in.

agsays of streptomycin than of penicillin, but the method

appears to be adaptable to any diffusible antibiotic. The

special conditions optimal for this test depend strikingly
on the antibiotic being tested, upon the composition of
the nutrient broth, and upon pH.

A standard curve is prepared from a series of known
dilutions of the antibiotie, and the potencies of the un-
knowns are referred to this curve. .

Test procedure and equipment for carrying it out, as
well as factors determining slope, sharpness of zones, and
other aspects of performances, will be described elsewhere.

Potentiality for Testicular Recrudescence
during the Annual Refractory Period
of the Golden-crowned Sparrow

Alden H. Miller

Museum of Vertebrate Zoology,
University of California, Berkeley

The inability of the pituitary-gonad mechanism of
adult and immature golden-crowned sparrows (Zono-
trichia coromata) to respond to light stimulation in the
early autumn following arrival on the winter range has
been demeonstrated by experiments recently reported (3).
This refractoriness was thought to be an attribute of the
pituitary gland, but conceivably the gonad is refractory

. season, according to Riley (4).

instead, or in addition. In the autumn of 1948, during
the refractory period of this species, gonadotropic hor-
mone was administered to five males; two others served
as controls. Pregnant mare serum was used (gonadin)
from a preparation kindly furnished by the Cutter Labo-
ratories of Berkeley. Daily dosage consisted of 1 ce of
serum which contained approximately 50 international
units. Controls received the same amount of physiologi-
cal saline. Injections were made intramuscularly in the
breast. Treatment began on October 19, some two weeks
after completion of the fall migration, and all birds
were autopsied by November 3 before the known conclu-
sion of the light-refractory period.

The response of the testis was rapid and decisive in
all experimental individuals. Increase in volume of the
left testis from less than 1 mm3 to 4.2 mm3 oceurred in
4 days; and one individual at the end of 14 days attained
a testis volume of 20.9 mm3. Histologically this largest
testis had reached stage 4 of Blanchard (1), with fune-
tional interstitial cells and primary spermatocytes in
synapsis. The controls showed volumes of 0.26 mm3 and
0.78 mm® at the end of the experiment on November 3.

The results indicate that the testis is able to respond
to follicle-stimulating hormone during the period when
this species of sparrow is refractory to inereasing light
dosages. The experiment, of course, does not eliminate
the possibility that the testis at that time is unresponsive
to the gonadotropic hormone of its own pituitary or that
it may have a somewhat elevated threshold of response

.during that period. There seems no doubt, however, that

the testis is capable of recrudescence if given a sufficient
stimulus. Moreover, this is true equally of the immature

. testis that has never before enlarged and of the adult
" testis that previously has been functional, since both im-

mature and adult birds were included in the experiment.

Kirsehbaum et al. (2) have reported that the testis of
young male English sparrows (Passer domesticus) can be
stimulated at an early age by pregnant mare serum;
adults also respond. However, in this species refractori-
ness to light stimulation occurs only in the adult in the
autumn, immature birds showing recrudescence at that
Nevertheless, the situ-
ation seems to be similar in the two species with respect
to the capability of the testis to respond at all times to
gonadotropic hormone and the apparent responsibility of
the pituitary for refractoriness to light when and if this
appears. Caution must be sounded against assuming that
there are identical physiological mechanisms or systems
of response in these species of sparrows, for the English
sparrow is actually misnamed a sparrow and belongs to
the weaver finch group, currently recognized as a family
distinet from the Fringillidae to which the golden-
crowned sparrow belongs. Moreover, the English spar-
row is nonmigratory. :
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