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Activation of Proplasmin by a Tissue Fraction.

He~ry J. TAcNON* AND MARY L. PETERMANN,

(Introduced by C. P. Rhoads.)

From the Sloan-Kettering Institute and the Department of Medicine of Memorial Hospital,
New York City.

The proteolytic enzyme plasmin (fibrino-
lysin) is found in normal blood plasma in an
inactive form, called proplasmin. Activation
can be produced by treatment with chloro-
form, ether and some other organic solvents,
as well as by streptokinase? The active form
of the enzyme is occasionally found in the
blood of certain types of patients,® but the
mechanism of activation in these cases and
whether there exists a physiological mech-
anism of activation of the enzyme in the nor-
mal organism, are at present unknown.

The evidence presented in this report in-
dicates that an activator is present in tissue
extracts which could constitute the normally
occurring activator of the enzyme.

The lungs of the freshly killed adult rats
were removed and forced through a 1 mm
mesh. The tissue pulp was ground in a mor-
tar, suspended in 30% sucrose solution* and
then submitted to differential centrifugation
in the cold. Tissue fractions and supernatants
were obtained and labeled according to the
nomenclature of Claude® For testing the
material, the substrate used was 0.2% fibrino-
gen solution in 0.01 M phosphate buffer in
saline at pH 7.2, kept frozen at —10°C, pre-
pared by the method of Ware e al® The
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tissue fraction was mixed with either human
blood serum or a globulin solution prepared
by precipitating human blood plasma at 45%
saturation of ammonium sulfate at pH 7,
dissolving the precipitate in a volume of saline
equal to % the volume of plasma, and dialyz-
ing against saline for 3 days. The serum or
the globulin solution served as a source of
proplasmin. Fibrinogen was then added and
the mixture was clotted by the addition of
thrombin (Lederle clotting globulin) on a
glass rod. Time of dissolution of the clot at
37°C was noted.

Table I shows the activity of the different
fractions from lung tissue. The presence of
inhibitory action was evident in tubes 2 and
6, but no inhibitory action was noted on in-
creasing the amount of microsome fraction
(tubes 7 and 8). Control experiments showed
that the tissue fractions without addition of
globulin solution or the globulin solution alone
had no dissolving action on the fibrin clot
within the time of observation (2 hours) but
occasionally the tissue fractions without ad-
dition of globulin exhibited such activity over
a period of 16 to 24 hours. This may have
been due to slight contamination of the
fibrinogen preparation with proplasmin.

Fresh blood serum could be used instead
of the globulin solution as a source of pro-
plasmin with essentially similar results.

Conclusion and summary. The data indi-
cate that on mixing tissue pulp from the lungs
of freshly killed adult rats with blood serum or
a fraction of blood serum containing proplas-
min, fibrinolytic activity appeared in the mix-
ture. This was presumably due to activation
of proplasmin of serum by a tissue kinase
present in the lung tissue. The kinase activ-
ity was found to be concentrated in the micro-
some fraction of the tissue, while the inhibi-
tory activity was in the supernate. The
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TABLE I
Action of Tissue Fractions on Proplasmin.t

Reagents in ce.® N
Tube No, Total extr.  Mitoehondria Supernatel  Microsomes Supernate 2 Diss. of clot (min.)
T T 15
2 3 27
3 1 30
4 3 35
b R 16
[ 3 26
7 A 11
8 3 9
9 1 1204
3 1204

10

t All fractions were suspended in a volume equal to that of the original extract.

* Fibrinogen 0.2 c¢¢ + globulin solution 0.1 ce + 0,01M phosphate buffer 0.3 cc, thrombin (on glass

rod) added to cach tube.
Control experiments:

Temp. 37°C; pH 7.2

1. Same us in table with omission of globulin solution: no dissolution in 2 hr.

2. Kame as in table with omission of fraetions of tissuc: no dissolution in 2 hr,

system described here may be identical with
that proposed by Astrup and Permin.™ It is
known also that the microsome fraction of
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lung tissue contains most of the thrombo-
plastic activity of the total tissue extract?
although this should not be construed as in-
dicating an identity between the kinase and
thromboplastin.
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Exoerythrocytic Stages of Plasmodium cynomolgi in the Macaca mulatta*
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From The Christ Hospital Institule of Medical Research, Cincinnati, Ohio.

The exoerythrocytic cycle from sporozoite
to erythrocytic parasite has now been demon-
strated in 4 species of avian malaria.l® The
exoerythrocytic stages, called cryptozoites and
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metacryptozoites by Huff and Coulston,* are
widely distributed throughout the tissues of
the avian host and develop in cells of the
lymphoid-macrophage system and in endo-
thelium.
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