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urokinase isolated from a biological source. Pre- viously available
urokinase thrombolytic agents Background of the invention
are of a two chain structure (or a single chain This invention relates to
the preparation of   degradation  product of such  two  chain plasminogen
activators useful as therapeutic    5    structure). and diagnostic agents.
The high mw single chain form, although It has been recognized that
plasminogen       exhibiting, in the fibrin plate test, lower activity,
activators are useful in the treatment of blood  has been found to have a
high relative clots. By introduction of such an activator to a  specificity
for (i.e., preference for reaction with) human blood stream in sufficient
quantities and    0   the intended target, fibrin clots. In contrast, two
duration, a blood clot that has occurred can be  chain  urokinase, lacking
such  specificity, dissolved.
indiscriminately breaks down many desired The procedures used In the past
for isolating  components of the blood. plasminogen activators have been
charac-           Inventors made their discovery by testing terized by
their complexity and costliness. In the   15   urokinase  isolated by a
fast, two-step proce- case, for instance, of urokinase, the plasmino-  dure
(see method claims). gen activator found in urine, the yield of the
Apparently, the prior art commerical isola- known commercial process is so
low that a        tion procedures have caused cleavage of a great quantity
of urine must be collected and    peptide bond, resulting in a two chain
struc- processed in order to treat a single patient.  20   ture. This has
apparently exposed the active site Isolation of urokinase from other
sources, as    for undesirable reaction with  blood com- from kidney tissue
culture medium, or isolation  ponents. In the different conformation of the
of other plasminogen activators, such as         high mw single chain
molecule, the active site-is streptokinase, likewise involves many steps,
in a relatively unavailable position for such reac- which are either
costly, or may be associated   25   tion. Nevertheless, upon reaching the
fibrin clot, with adverse immunological reactions. More-      the high mw
single chain molecule becomes over, the commercially available activators
for  activated, presumably due then to a conforma- clinical use (Abbokinase
and Streptokinase) are  tional change, triggered by the conditions at the
known to have a low affinity for fibrin clots and  fibrin clot. therefore
may not be optimally effective or may   30  Such an activating mechanism
has been pre- be associated with adverse side effects due to   viously
known with enzymes. Thus, Lubert generalized proteolysis.
Stryer, Biochemistry, 1975, 1981, describes References regarding prior
isolation of uro-  enzymes that occur in an inactive precursor kinase are
the following:                        form, and which have been observed to
be 35   activated at a physiologically appropriate place. (a) White, W. F.;
Barlow, G. H.; Mozen, M. M.;  Indeed, such properties have been known in
the The  Isolation  and  Characterization  of      case  of
plasminogen/plasmin, an  enzyme Plasminogen Activators [Urokinase] from
system which also has a role in the lysing of Human Urine. Biochemistry,
Vol. 5, pp.         fibrin clots. 2,160-2,169, 1966;
40      According to. the present invention, the new (b) Pye, E. K.;
Maciag, T.; Kelly, P.; lyznger, M.  product is high affinity plasminogen
activator R.; Purification of Urokinase by Affinity     isolated from a
biological source such as urine Chromotography  In:  Thrombosis  and
and culture medium. An improved throm- Urokinase, Eds. R. Paoletti and S.
Sherry.     bolytic  agent according to  the  invention Academic Press,
London, New York, San   45   consists essentially of urokinase that has
high Francisco 1977.                                affinity for fibrin,
and made available to the physician in Iyophilized form. FR-A-23 87 242
describes the separa-             Specifically a new  product is provided
tion of 33,000 Daltons mw urokinase from         comprising a plasminogen
activator isolated 54,000 Daltons mw urokinase, using an ion   50   from a
biological source such as urine or tissue exchange resin; table IV (p. 17)
gives activities  culture. The particular characteristics of this in the
fibrin plate test of the two urokinases of  new product include a molecular
weight of 170,000 and 128,000 CTA units, respectively.     about 56,000
Daltons, a specific activity of 40,000--5O,000 CTA units/mg when assayed
Summary of the invention                   55   on a fibrin plate, and the
appearance of a single The present invention provides a new class     chain
structure corresponding to a molecular of therapeutic and diagnostic agents
in the form  weight of 56,000 Daltons as evidenced by a of a plasminogen
activator characterized by      single protein band on 7.5 percent poly-
strong affinity for fibrin. Also, the invention  acrylamide gel when sodium
dodecyl sulfate- overcomes the above problems and makes it  60   gel
electrophoresis is performed on the new possible to isolate relatively
large quantities of  product in the unreduced state. The product
plasminogen activator from comparatively small   exhibits the appearance of
a single chain struc- quantities of starting material.                ture
as evidenced by a single band on 7.5 per- The inventors have provided, as a
novel       cent polyacrylamide gel when sodium dodecyl thrombolytic agent,
high mw  single chain   65   sulfate-gel electrophoresis is performed on
the 3  
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reduced by 0.1 M            reasons that the existence of a high affinity
dithiothreitol. Most importantly, the new pro-     urokinase has been
overlooked. duct displays a substantial binding affinity for     In
preferred embodiments of the method of fibrin as evidenced by its high
affinity for fibrin.  isolation of the invention a number of further A
plasminogen activator tracer for detecting    5   conditions are preferred.
The plasminogen blood clots according to the invention consists
activator is exposed to the fibrin-containing essentially of a high
affinity plasminogen activa-  matrix by stirring fibrin-solid particles
into a tor to which is attached a radioactive label, such  batch of liquid
in which the plasminogen as Iodine or Technitium. The characteristics of
activator is present. The activator bound to the the high affinity
plasminogen activator include   to  fibrin that is precipitated on the
solid matrix is a molecular weight of about 56,000 Daltons, a      eluted
from  the fibrin surface. The eluate specific  activity  of 40,000-50,000
CTA          containing plasminogen activator eluted from units/mg when
assayed on a fibrin plate, and       the fibrin surface is passed through a
gel filtra- the appearance of a single chain structure         tion  column
to separate the high affinity corresponding to a molecular weight of 56,000
15   plasminogen activator from the eluting agents Daltons as evidenced by
a single protein band      and fibrin contaminants. on 7.5 percent
polyacrylamide gel when sodium         Preferably, for providing the solid
matrix with dodecyl sulfate-gel electrophoresis is per-        fibrin on
its surface, fibrinogen is treated with formed on the new product in the
unreduced         thrombin in the presence of the matrix in a state. The
plasminogen activator retains the   20   manner to precipitate fibrin upon
the matrix. appearance  of a single chain structure as         Preferably,
this is done by exposing the adsorp- evidenced by a single band on 7.5
percent poly-  tive matrix surface to excess fibrinogen in a acrylamide gel
when sodium dodecyl sulfate-        buffer, in quantity sufficient to
effectively cover gel electrophoresis  is performed  on  the
all-adsorptive surface, and thereafter introduc- plasminogen activator
which has been reduced   25   ing thrombin in a buffer to convert
fibrinogen to. by 0.1 M dithiothreitol. Most importantly, the     fibrin,
whereby the adsorptive surface can be plasminogen activator displays a
substantial       effectively fully occupied by fibrin. binding affinity
for fibrin as evidenced by its       Furthermore, according to a specific
aspect high affinity for fibrin celite. The high affinity   of the
invention, for isolating high affinity uro- that the plasminogen activator
has for fibrin is  30   kinase, the invention comprises providing  an the
property that makes it, when radiolabelled,    adsorptive  solid  matrix,
preferably  dia- a new diagnostic agent for specific detection of
tomaceous earth particles, precipitating fibrin fibrin thrombi through
nuclear scanning.           on its surface by treating fibrinogen with
throm- bin in the presence of the matrix, exposing urine According to the
present invention the   35   or a culture medium to the fibrin-containing
plasminogen activator product is isolated by       matrix whereby urokinase
of the species which providing a solid matrix, (preferably diato-       has
the discovered high affinity towards fibrin is maceous earth), having
fibrin bonded thereto,      bound to it, removing  the unbound material
exposing a liquid from a biological source to the  with a buffer solution,
separating the high fibrin-containing matrix, whereby plasminogen   40
affinity urokinase from the fibrin first by eluting activator molecules
which have high affinity for   the urokinase from the fibrin surface by an
fibrin are bound to molecules of fibrin, removing  eluant agent containing
a member from the the  remaining  liquid, and  separating  the       group
consisting of arginine, lysine and E- plasminogen activator from the
fibrin.             amino-caproic acid in an aqueous solution and The
invention is based on the discovery that   45   thereafter separating the
urokinase from the fibrin precipitated on a solid adsorptive matrix'
agent. retains  considerable  affinity  for  certain         In this method
preferably the urine or culture plasminogen activators especially for a
species    medium is exposed to the firbin-carrying matrix of urokinase
here designated as, having "high      by mixing particles with the  urine
or tissue affinity".  In contrast, if fibrin is covalently   50   culture
medium and the liquid is removed by attached to activated agarose (i.e.
agarose acti-  decantation and filtration followed by repeated vated by
cyanogen bromide) such affinity for the    washing of the fibrin matrix and
bound activator plasminogen activator does not then occur.         with a
buffer. While the cause for this difference is not experi- mentally proven,
we now believe that fibrin   55 precipitated on an adsorptive matrix
without        General principles covalent bonding leaves free certain
[err]-amino          The procedure utilizes properties of certain groups of
lysine residues of the fibrin. These E-   plasminogen activators to bind to
fibrin. This amino groups of lysine residues are believed to    principle
is applied, in the example below, to the contribute to the newly-discovered
affinity. In   60   isolation of a plasminogen activator from urine
contrast, if the fibrin is covalently attached to  which has a high
affinity towards fibrin (High activated agarose, the [err]-amino groups of
the       Affinity Urokinase, HAUK), but is also appli- lysine residues may
be covalently linked to the    cable to the extraction' of high affinity
plasmino- agarose in such a manner as to substantially       gen activators
from  other sources such as block the affinity. It is apparently for such
65   kidney tissue culture medium extracts. 



4    5        0 040 238                                6 The procedure
utilizes a matrix consisting of  1 liter of fresh human urine and the
mixture material with the property to adsorb fibrinogen.  stirred for one
hour in cold (40C). After filtra- In the preferred example below,
diatomaceous    tion, the fibrin-matrix is packed in a column, earth,
Celite, was shown to be suitable for this  washed with the equilibration
buffer (8-10 purpose. A powdered form of this material is    5   column
volumes). The activator is then eluted used in order to provide a large
surface area.   from the fibrin with arginine (0.2 M in the above After
this matrix is mixed with fibrinogen, the  buffer) in a single sharp peak.
Alternatively, latter is converted to fibrin by exposure to     elution may
be accomplished with lysine or [err] thrombin, resulting in the
precipitation of fibrin  amino-caproic acid. The arginine and any fibrin on
the matrix. This particular matrix circum-    10   derivatives
contaminating the activator are then vents the formation of a gel which
normally      removed by gel filtration on Sephadex G-100 forms when
fibrinogen is exposed to thrombin.    (Pharmacia Chemicals, Upsala, Sweden)
and When fibrin-Celite is stirred in urine, the HAUK  then the solution
containing the activator is is bound to the affinity matrix. Subsequently,
Iyophilized. the bound activator is removed from fibrin-   15 Celite by
washing with an eluant. The eluted     Results HAUK is contaminated only by
a small amount        Approximately 12.00-30.00 CTA units of of fibrin,
washed off from the column by the     HAUK are obtained from 1 liter of
fresh human eluant, which along with the eluant material is  urine. The
molecular weight of HAUK was easily separated by gel filtration. The final
solu-   20   determined  to  be  approximately  56,000 tion containing the
activator is then lyophilized.  Daltons by gel-filtration -on Sephadex
G-200 superfine [For technique  see P. Andrews, Method
Methods Biochem. Anal. 8, 1-53 ( 1970)]. The 10 g powdered diatomaceous
earth (Celite      HAUK  material converted- plasminogen to Analytical
filter aid, Fisher Scientific Co.), the   25   plasmin as demonstrated by a
chromogenic matrix, is washed with distilled water and mixed  synthetic
substrate. On a plasminogen-rich with 2 percent human fibrinogen (Kabi,
Stock-    fibrin plate, it induced rapid lysis of fibrin. It holm, Sweden)
in 25 ml buffer (0.05 M sodium     displays a specific activity of
40,000-50,000 phosphate, pH 7.4 containing 0.1 M NaC1 and 1    CTA units/mg
when assayed on the fibrin plate. m M EDTA). Thrombin (Parke Davis, Bovine
30   [For technique, see P. Brakman, "Fibrinolysis: A topical) 100 u In 1
ml of buffer is added with   Standardized  Fibrin Plate Method and  a:
constant stirring at room temperature to ensure  Fibrinolytic Assay of
Plasminogen" published by good mixing to prevent agglutination of the
Scheltima and Holkema, Amsterdam, pp. 1- fibrin-matrix. After 30 minutes,
the fibrin-matrix  124 (1967)]. is filtered through a sintered glass funnel
and   35 washed thoroughly with the same buffer (1 liter) followed by a
buffer containing 0.2 M     Comparison  of  HAUK  with  commercial
arginine. A final washing is performed with 0.05  urokinase (Abbott) M
sodium phosphate buffer pH 7.4 containing 1      Two principle differences
and one common m M EDTA and 0.3 M NaC1. The washed fibrin-   40   property
were found which are summarized in matrix (15 ml of the settled volume) is
added to  the table below: TABLE High affinity Urokinase     urokinase HAUK
(Abbott)    (present invention) Molecular weight (Daltons)
36,000           56,000 Fibrin binding (fibrin-celite column)    <5%
100% Binding to sepharose-fibrin              <1%              <1% In
addition, more effective lysis of fibrin    223 (1975)]. This high
molecular weight form under physiological conditions was found for     of
urokinase has low affinity for fibrin whereas HAUK compared to the
commercial urokinase.   55  the low molecular weight urokinase has none.
The commercial urokinase (Abbott) contains     Cumulatively,  the
commercial  urokinase predominantly of the low molecular weight
mixture of high and low molecular weight uro- form. The fraction of high
molecular weight uro-  kinases are known to have a very low affinity for
kinase found in the commercial urokinase        fibrin, as noted above.
(Abbott) appears to be a two chain structure as   60  HAUK has a molecular
weight of about evidenced by two protein bands after reduction   56,000
Daltons, as comparable to that of the and sodium dodecyl sulfate-gel
electrophoresis   high molecular weight form in commercial uro- [for
technique see K. Weber and M. Osborn, The   kinase. However, HAUK appears
as a one chain Proteins, eds. Neurath, H. and Hill, L. L        structure
as evidenced by one protein band (Academic Press, New York) Vol. 1. pp.
179-    65   after reduction with 0.1 M dithiothreitol and 5  
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sulfate-gel electrophoresis on      several plasma protines (fibrinogen,
factors V 7.5 rcent polyacrylamide gel. [Ibid., Weber et     and VIII).
al.]                                                 By contrast, the HAUK
discovered and effi- Binding of  HAUK, the high molecular weight
ciently isolated according to the present inven- single chain species of
urokinase of the inven-    5    tion, because of its affinity for fibrin,
will provide tion, to fibrin celite under conditions used for its  a much
more specific fibrinolysis at lower con- adsorption indicates its high
binding affinity for  centrations of the activator fibrin. It is believed
that HAUK, which we for the      Ill. Diagnosis first time have isolated,
retains the native   to    The fibrin binding properties of HAUK can
molecular form. The few step, fast method of       also be utilized for the
detection of intra- isolation enables the single chain molecular
vascular clots or thrombi. By attaching an structure to be retained.
appropriate radioactive isotope (e.g. [err]Iodine or On the other hand, the
relatively slow, many     Technitium) to the molecule and then by intra-
step procedures of the prior art, we believe,   15   venous injection of
the labelled HAUK, It is have resulted in degradation of the molecule,
possible to identify intravascular fibrin by radio- and have resulted in
the two chain structure       nuclear scanning. For example, the labelled
and low affinity for fibrin.                       HAUK can be used for the
specific detection of pulmonary emboli (lung clots) by lung scan- Features
of the method                       20   ning. This diagnosis is
notoriously difficult to The present method   has a number of
make by current methods because they are too act  tages over existing-
procedures:              non-specific. Prior efforts to employ
radioactively-labelled 1. It is a rapid, single-step, instead of a lengthy,
plasminogen activators for radionuclear scan- multi-step isolation
procedure. The length    25   ning are believed to have been relatively
procedure  currently  in  use  allows           unsuccessful  because  the
plasminogen undesirable denturation, autodegradation, or    activators used
lacked the essential property of degradation of urokinase by other proteo-
having  high  affinity for fibrin. References lytic enzymes.
regarding such prior efforts are (a)  Millar, W. T. 2. The method separates
the high affinity from    30   and Smith, J. F. B., Localization of
Deepvenous low  affinity plasminogen  activator, and       Thrombosis Using
Technitium 99 m-labelled establishes for the first time that fresh urine
Urokinase (preliminary communication), Lancet contains a high affinity
urokinase (40 to 80    Vol. 2, p. 695-696, 1974: (b) Kempi, V.: Van percent
of the total urokinase, depending on    DerLinden, W.; and van Scheele, C.;
Diagnosis of the subject).                                   Deep Vein
Thrombosis with 99 MTc-strep- 3. The method provides a high yield (about 60
tokinase: A Clinical Comparison with Phlebo- percent) of the total HAUK in
urine and with    graphy, British Medical Journal, Vol. 2, p. no
low-affinity urokinase present. In contrast   748-749, 1974. urokinase that
is presently commercially available  for clinical use  (Abbokinase,   40
Abbott) has essentially no HAUK and is a         Claims low-affinity
plasminogen activator. 1. A thrombolytic agent Applications
45   -comprising plasminogen activator General
isolated from a biological source such as  - Because the described
extraction method is          urine or tissue culture and economical and
rapid, it should provide a          -consisting essentially of urokinase,
which is relatively cheap and abundant supply of human
characterized as plasminogen activator characterized by a high affinity for
fibrin for both scientific research and    50   a)having a molecular weight
of about 56,000, Daltons, clinical purposes.
b) having a specific activity of about 40,000- 50,000 CTA units/mg II.
Therapy                                        -when assayed on a fibrin
plate, The two commercially available plasmino-   55   c) exhibiting the
appearance of a single chain gen  activators Streptokinase (Hoechst and
structure Kabi) and  Urokinase (Abbott) which have
corresponding to a molecular weight of received FDA approval for the
thrombolytic   56,000 Daltons therapy of pulmonary embolism are low
affinity     -as evidenced by a single protein band on 7.5 activators. As a
result, a large amount of   60       percent polyacrylamide gel activator
(100,000-200,000  CTA  [err]/hour)           -when sodium  dodecyl
sulfate-gel electro- must be infused to achieve clot lysis. Since
phoresis is performed on unreduced uro- plasmin is an enzyme with broad
specificity, the      kinase, effect of infusing these activators is an
undesired  d) exhibiting the said appearance of a single state of
generalized proteolysis which degrades   65  chain structure 
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evidenced by a single protein band on 7.5      8. The method of any of the
foregoing claims percent polyacrylamide gel                      2-7
wherein said matrix comprises particles -when sodium' dodecyl sulfate-gel
electro-        and wherein the liquid is exposed to said fibrin- phoresis
is performed on urokinase             carrying matrix by mixing said
particles with which has been reduced by 0.1 m dithio-    5    said liquid.
threitol.                                         9. The method of any of
the foregoing claims 2-8 wherein said liquid is removed by decant- 2. The
method of isolating the plasminogen      ing and filtering followed by
repeated washing activator of claim 1 characterized by the steps   with a
buffer. of providing a solid matrix having a fibrin   10     10. A
plasminogen activator enzyme concen- bonded thereto,
trate produced by the method of any of the fore- going claims 2-9. exposing
a liquid from  a biological source          11. A therapeutic agent
comprising the containing high fibrin-affinity plasminogen     plasminogen
activator enzyme concentrate of activator to the fibrin-containing matrix,
15   claim 1 or 10. whereby  those  plasminogen  activator            12.
The plasminogen activator of any of the molecules which have high affinity
for fibrin   claims 1, 10 or 11 are bound to molecules of fibrin, removing
the remaining liquid, and                having a label whereby said enzyme
is useful as separating the' plasminogen activator from the   20  a tracer,
for example for detecting blood fibrin.
clots. 13. The plasminogen activator of claim 12 plasminogen activator is
eluted from the fibrin  further characterized in that said label is pro--
surface by an eluant agent solution containing a       vided by radioactive
iodine or technetium member of the group consisting of arginine,
bonded to said enzyme. lysine, and [err] -amino-caproic acid. 4. The method
of claim 2 of 3 wherein said      Patentanspruche matrix comprises
diatomaceous earth. 5. The method of any of the foregoing claims   30  1.
Thrombolytikum 2 to 4 wherein, for providing said matrix with fibrin said
matrix has an adsorptive surface, fibrinogen is adsorbed upon the surface
of said   -isoliert aus einer biologirchen Quell. wie matrix and is
thereafter treated with thrombin in    Urin oder Gewebekultur und- the
presence of the said matrix in a manner to   35    -im  wesentlichen aus
Urokinase bestehend, cause fibrin to be precipitated upon said matrix
die gekennzeichnet ist durch without gel formation.
a) ein  Molekulargewicht von  ca. 56.000 6. The method of claim 5
comprising expos- Dalton, ing the adsorptive surface of said matrix to
b) eine spezifischeAktivititvon ca.40.000bis        -- fibrinogen in
quantity sufficient to effectively50.000 CTA-Einheitenmg cover said
adsorptive surface, thereafter intro- ducing thrombin to covert said
adsorbed          c bei Prufunga  einer  iin-atte, fibrinogen to fibrin,
whereby said adsorptive        dasErschene einer  ekettigen Strvtu surface
is effectively fully occupied by adsorbed    56.000 Dalton fibrin.
45   -wie nachgewiesefn durch eine einielne Pro- 7. The method of isolating
the plasminogen        tein-Bande auf 7,% Polyacrylamid-Gel activator of
claim 1 characterized by the steps   -bel  N an unreduzierter Urokinase,
providing a solid adsorptive matrix with fibrin by  d) das Erscheinen Qiner
einkettigen Struktur treating fibrinogen with thrombin in the  pre-   50
-wie nachgewiesen durch eine einzelne Pro- sence of said matrix to cause
fibrin to be in.     tein-Bande auf 7,5% Polyacrylamid-Gel an adsorbed
state upon said    matrix sub-      -bei
NatriumdodecylsulfatGel-Elektrophorese strate,
an Urokinase, exposing  to the  substrate a mother liquid  -die durch 0,1
m  Dithiothreitol reduziert containing  urokinase  to  cause  those   55
worden ist. molecules which have high affinity toward fibrin to be bound to
the fibrin,                 2. Verfahren zum Isolieren des Plasmino-
removing unbound material by washing with a       gen-Aktivators nach.
Anspruch 1, gekennzelch- buffer solution,                           net
durch die folgenden Schritte: separating the urokinase from the fibrin
first by   60 eluting the urokinase from the fibrin surface   -Vorsehen
einer Feststoff-Matrix mit daran by an eluant agent comprising a member of
gebundenem fibrin, the group consisting of arginine, lysine, and
-Aufbringen einer Fluissigkeit von einer biolo- 



[err]-amino-caproic acid, and thereafter separat-     gischen Quelle, die
einen Plasminogen-Akti- ing said urokinase from said agent.       65
vator mit hoher Fibrin-Affinitit enthAilt, auf die    11 Fibrin-haltige
Matrix, wodurch diejenigen        8. Verfahren nach einem der AnsprOche 2-
Plasminogen-Aktivator-Molekule, die hohe       7, dadurch gekennzeichnet
Auffinitit fur' Fibrin besitzen, an die Fibrin- Molekule gebunden warden,
-dag die Matrix Teiichen besitzt und -  Entfernen der restlichen
Flussigkeit und  5   -dag die Flussigkeit auf die Fibrin-tragende
-Abtrennen des Plasminogen-Aktivators vom           Matrix durch Mischen
der Teilchen mit der Fibrin.
Flussigkeit aufgebracht wird. 3. Verfahren nach Anspruch 2, dadurch
9. Verfahren nach'einem der AnsprOche 2- gekennzeichnet,
,o   8, dadurch gekennzeichnet, -daB  der Plasminogen-Aktivator aus der
-daB  die FlOssigkeit entfernt wird durch Fibrin-Oberfliche durch sine
Elutionsmittel-     Dekentieren und Filtern sowie anschlieB- L6sung eluiert
wird, die Arginin, Lysin oder E-  endes wiederholtes Waschen mit einem
Amino-Capronsaure enthilt.                s      Puffer.    - 4. Verfahren
nach Anspruch 2 oder 3,             t10.
Plasminogen-Aktivator-Enzym-Konzen- dadurch gekennzeichnet,
trat, hergestellt durch das Verfahren nach einem der Anspruche 2--9. -daS
die Matrix Diatomeenerde enthilt.      20      11. Therapeutisches Mittel
5. Verfahren nach einem der Ansproche 2-   .   -    mit  dem
Plasminogen-Aktivator-Enzym- 4, dadurch gekennzeichnet;  :.-
Konzentrat nach Anspruch 1 oder 10. -daB zum Vorsehen der Matrix mit Fibrin
die   25    12. Plasminoge6-Aktihat6r nach einem der Matrix eine
Adsorptionsfldche besitzt, Fibrino-  Anspruche 1, 10 und 1 1 gen an der
Oberflache der Matrix adsor- biert und anschlieaend mit Thrombin in
-mit einem Label (Markierungsstoff), wodurch Gegenwart der Matrix derart
behandelt wird,      das Enzym als Tracer, z.B. zum Erfassen von dag Fibrin
auf die Matrix ohne Gel-Bildung   '3 - Blut-Thromben, einsetzbar ist.
ausfillt.             .          . -13. Plasminogen-Aktivator nach Anspruch
6. Verfahren nach Anspruch 5, gekennzeich-     12, dadurch gekennzeichnet,
net durch 35   -ddaB der Label gebildet ist durch radioaktives
Beaufschiagen der Adsorptionsfliche der .        Jod 'oder Technetiuni,
gebunden an das Matrix mit Fibrinogen in ausreichender      .   Enzym.
Menge, um wirksam die Adsorptionsfliche zu bedecken, anschlieSendes
Einfuhren von Thrombin, um das adsorbierte Fibrinogen in   40
Revendications Fibrin umzuwandeln, wodurch die adsorp- tionsfliche im
wesentlichen vollstindig vom      1. Agent thrombolytique comprenant: :
adsorbierten Fibrin besetzt wird. - un activateur plasmiriogene isole A
partir 7. Verfahren zum Isolleren des Plasmino-   45    d'une source
biologique, telle que l'urine ou gen-Aktivators nach Anspruch 1,
glkennzeich-        une culture de tissue, et constitue essen- net durch
:    tiellement d'urokinase qui est caract6rise en coque:. -Vorsehen einer
fasten Adsorptions-Matiix        a) il a un poids mol6culoire d'environ 56
000 mit Fibrin durch Behandein von Fibrinogen    o5   daltons; *mit
Thrombin in. Gegenwart: der Matrix,.e   . bJ if a une eactivit6 spicifique
d'environ damit Fibrin in adsorbiertem Zustand auf des   - -    40 000
-50-000 unites CTA/mg; Matrix-Substrat gelangt, - -Beaufschlagen  des
Substrata mit einer -         orsqu'il est:teste sur une plaque de fibrine;
Mutterflassigikeit, die Urokinase enthilt, um    s5 . diejenigen Molekile,
die hohe Affinitit ffir   c) il presente I'apparence dune structure A
Fibrin besitzen, am Fibrin zu binden,            chatne unique -Entfernen
nicht gebundenen Materials durch Waschen mit einer Pufferl6sung, und
- correspondant a un poids moldculaire de -Abtrennen der Urokinase vom
Fibrin zuerst   so.    56 000 daltons. durch Eluieren der Urokinase von der
Fibrin-   -comme Is montre la bande de proteine Oberfliche durch sin
Elutionsmittel, des         unique sur gel de polyacrylamide a 7,5%,
Argenin, Lysin oder e-Amino-Capronsiure        - lorsque l'electrophorsa
east effectu6e avec besitzt, und anschlieBendes Abtrennen der        du gal
de sulfate de dodecyl de sodium sur Urokinase vom Mittel.
65      I'urokinase non reduite; 8  
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I'apparence d'une structure A         7. Proc6de d'isolement dactivateur
plas- |~ \  chatne unique,                                   minogene selon
la revendication 1, caracterisd {--'*    --commo le montre la bande de
prot6ine           par les etapes de:. unique sur gel de polyacrylamide A
7,5%, lorsqu'on effectue une blectrophorese avec    5    --fourniture d'une
matrice adsorbante solide du gel de sulfate de dodecyl de sodium sur
avec de la fabrine par traitement de fibrino- de l'urokinase
gdne avec de la thrombine en presence de -qui a ete reduite par du
dithiotreitol 0,1 m.        ladite matrice pour faire adsorber la fibrine
sur le substrat de ladite matrice; 2.   Procede   d'isolement
d'activateur   to    -'exposition au substrat d'un liquide mere
plasminogene selon Ia revendication 1, carac-         contenant de
l'urokinase pour quo les terise par les etapes de fourniture d'une matrice
molecules qui ont une haute affinite vis-A-vis   _ solide ayant de la
fibrine qui y est liee.           de la thrombine soient liees A la
fibrine; . .   -  .   .                -~~~~~~I'elimination du matbriau non
lie par lavage -d'exposition  d'un  liquide A partir d'une        -
aveciunation   tampon  l 15  avec une solution tampon; source biologique
contenant un activateur       -la separation de l'urokinase A partir de la
plasminogdne de haute affinitd vis-A-vis de       fibrine en eluant d'abord
lurokinase a partir la fibrine A la matrice contenant la fibrins, ce   de
la surface de fibrine par un agent eluant par quoi les molecules de
l'activateur             comprenant un membre du groupe con- plasminogene
qui presente  une  haute   20        stitue d'arginine, de lysine et
d'acide epsilon- afffinite pour la fibrne  sont liees aux           amino
caproique et la separation subse- *  K)   ~moldcules de fibrine, -_
dimolecules de  iquide,  restant                 quence de ladite urokinase
A partir dudit -d-elimination du liquide restant -et la separation de
l'activateur plasmino-          agent gene a partir do la fiibrine.
- 25       8. Procedd  selon I'une quelconque des 3. Procedd  selon la
revendication 2, carac-    revendications 2 A 7, caracterise en ce quo la
terise en ce que l'activateur plasminogene est     susdite matrice comprend
des particules. et enO - lue A partir de la surface de la fibrine par une
ce que le liquide est exposb a ladite matrice solution d'agents eluants
contenant un membre      portant Ia fibrine par melange desdites par- du
groupe constitub par l'arginine, la lysine et   30   ticules dans ledit
liquide. l'acide epsilon-amino caprofque.                     9. Procedd
selon l'une quelconque des 4. Procedd  selon la revendication 2 ou 3,
revendications 2 A 8, caracterise en ce que le caractbrisd en ce que la
matrice comprend dela     susdit liquide est bliminb par decantation et.
terre de diatomees.                               filtration suivis de
lavages repetes avec le 5. Procedd  selon l'une quelconque des   35
tampon. revendications 2 A 4, caracterise en ce que pour     1 0. Concentre
d'enzyme d'activateur plas- fournir A ladite matrice de la fibrine, ladite
minogene produit par le procedb selon l'une matrice ayant une surface
adsorbante, le           quelconque des revendications 2 A 9. fibrinogene
est adsorbe sur la surface de ladite      11. Agent therapeutique
comprenant le con- matrice et est. ensuite traite avec de la throm-   40
centre d'enzymes d'activateur plasminogene; bine en presence de ladite
matrice de fagon A      selon l'une quelconque des revendications 1 A faire
precipiter la fibrine sur ladite matrice sans  10. formation de gel.
12. Activateur plasminogene selon l'une 6. Procdd selon la revendication 5,
compre-     quelconque des revendications 1, 10 ou 11 nant l'exposition de
la surface d'adsorption de   46   portant un marqueur qui permet A 1'enzyme
ladite matrice au fibrinogene en quantite suffi-   d'etre utilise comme
sonde, par exemple pour sante pour couvrir efficacement ladite surface
detecter les caillots de sang. adsorbante et Iintroduction subsequente de
la         13. Activateur plasminogene selon la reven- thrombine pour
convertir ledit fibrinogdne         dication  12, caracterisb  en ce que
ledit adsorb6 en fibrine, ce par quoi ladite surface   50  . marqueur est
fourni par de I'iode radio-active ou adsorbante est efficacement
completement           du technetium lie au susdit enzyme. remplie par la
fibrine adsorbeoe. 55 60 65    


