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SUFKMARY: With the use of mC-arginine labelled basic pro-
teins isolated from cytoplasma of Ehrlich ascites tumor
cells it has been shown that these proteins are occluded
by fibrin clots under the influence of thrombin., The
occlusion of these proteins depends on their concentration.
The experiments indicated that 2.5 ,ug of these proteins
were occluded per one mg of fibrinoéen in the presence

of thrombin., The basic preoteins occluded by fibrin make
the clots resistant to the fibrinolityc action of plasmin,
The clinical role of arginine-rich basic proteins appear-
ing in circulation in malignancy have been discussed
briefly.

INTRODUCTION

The retention of plasma protleins during the process of
fibrin clot formation was defined by Morrison as "occlu-
sion"/1/, By means of radiocactive techniques Regoeczi ob-
served occlusion c¢f 13 different plasma proteins by human
fibrin. Among plasma proteins plasminogen showed the
highest occlusion by fibrin, Furthermore, myeloma proteins
and Bence Jones proteins were also occluded by fibrin /2/.

In comparison to the control samples, increased values
of arginine in the fibrin clot from the blocod of patients
with neoplasms were observed earlier, Similar changes in
rats with Guérin tumor were noted /3/.

It seemed advisable to study in vitro the effect of
1L*C—argim‘.ne labelled basic proteins isolated from the cy-
toplasma of Ehrlich ascites tumor cells on the thrombin
induced fibrin clot,

MATERIALS AND METHOLS

Bovine fibrinogen was prepared according to Kekwick

et al., /4/. Thrombin was produced oy Warsaw Serum and

0006-291X/80/030989-05%01.00/0
Copyright < 1980 by Academic Press, Inc.
989 All rights of reproduction in any form reserved.



Vol. 93, No. 4, 1980 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

Vaccine Plant, Poland and expressed in NIH urnits /5/ and
plasmin by Novo Industri A/S, Copenhagen, Denmark.

14C—arginine labelled vasic proteins were isclated from
cytoplusma of Ehrlich ascites tumor cells by fractionation
on the CM-cellulose columnn chromatography described in de-
tail elsewhere /6/. These proteins contained 14 % of argi-
nine and exhibited specific radioactivity about 14387
cpm/me.

Ccclusion of un—arginine labelled basic proteins by
fibrin clot was estimated oy means of total radiocactivity
wmeasured in the clot in f-liquid scintillation spectro-
meter. For this purpose a system composed of 0,25 ml of fi-
brinocgen /0.5%/, 0.25 ml of basic proteins /various con-
centration/ and 0.5 ml of thrombin /20 Ufml/ was incubated
at 370 for 30 min. The clot was separated from the solution
by means of a silk filter, washed three times with 0.9%
NaCl and, subsequently, with distilled water. The clot was
solubilized in 1 ml 2N NaOH by heating at 100° for 5 min,
Sauples /0.3 ml/ neutralized with HCl were added to 3 ml

of Bray's solution /7/ and 14

C-radiocactivity in all
samples was measured /Nuclear Chicago/.

The effect of 1QC—arginine labelled basic proteins upon
the fibrinolytic activity of plasmin in fibrin clots was
evaluated in a system containing: 0.25 ml of plasmin /0.1%/
+ 0.25 ml of basic proteins /various concentrations/. After
a 5 min incubation 0,25 ml of fibrinogen /0.5%/ and 0.25 ml
of thrombin /40 U/ml/ were added and from that moment the
clot lysis time were measured.

RESULTS

Table illustrates the effect of 14C—arginine labelled
cytoplasma basic proteins on the clot fibrin formation
unider the influence cf thrombin at constant concentration
of fibrinogen 1,25 mg/ml. All clots formed in the pre~
sence of labelled proteins showed radicactivity dependent
onn the concentration of basic proteins ana their specific
radioactivity, The proteins at concentration lower than
R /ug/ml in samples were fully occluded by fibrin., The
concentration oi basic proteins above 25 /ug per 1,75 mg
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Table. The occlusion of (AC—arginine labelled basic

. Co X
proteins py fiorin

sasic proteins Total radio-
activity of Fibrinolysis
Final con- rRadioac- vasic proteins tiie
centration tivity o ijorln‘ilo° Sec.
/ug/ml cpm/uin, il CpL/uin, m
50 1626 186 1150
25 513 181 960
12.5 407 153 S00
6.25 203 133 810
3.125 101 100 750
0.000 - - 720

X . .
Results represent the mean values of three experiments

for each of the protein concentration.

of fibrinogen did not increase the fibrin clots radio-
activity. It was calculated that per one mg of fibrin
not more than 2.5 /ug of arginine labelled basic proteins
can be occluded.,

Arginine=rich basic proteins occluded by fibrin even
in a very low concentration showed an antifibrinolytic
action related to the concentration of these proteins.

In final concentration of 50 /ug these proteins pro-

longed fiorinolysis time Ifrom 720 sec to 1130 sec.

DISCUSSICON

The results obtainea with 14C—arginine labelled pasic
proteins isclatea Ircm cytopilasia of Ehrlich ascites tumor
cells indicate that these proteins are occluded by fibrin
clots. They can not pe removed from the clcts by repeated
washings., Thus it is to be assumed that these proteins are
strengly built-up into the structure of a thrombin induced
fibrin cleots. After adding higher concentration of pasic
proteins than 50 /ug to fibrinogen, fibrin-like clot is
formwed without thrombin,

The ocasic proteins occluded py fibrin clots possibly

alter their structure and act antifibrinolytically. The
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occlusion of basic proteins by fibrin clots makes the clot
resistant to the fibrinolytic action of plasmin. It has
been found previously that if the fibrin clet is formed
in the presence of calf thymus histones or arginine-rich
basic proteins derived from Guérin epothelioma, these
proteins are occluded by fibrin and exhibit an anti-
fipbrinolytic action /8/.

It shoulc pe stressed that the basic proteins which
are apundant in the neoplastic cells /9,10/ nay be
releésed into the extracellular spaces and, further, into
the circulation /11/. In final stages of tumor growth the
liberation of these proteins or of their degracation
products can be connected with the disintegration of tumor
cells. In patients with walignancy, possibly as a con-
sequence of this fuct, the increase of plasma tolerance
to heparin has been observed /12/. In such cases basic
proteins may be an important factor contributing both to
the occlusion by fibrin, particularly when coagulation
abnormalities are present, and to the formation and

deposition of fibrin-like material /13/.

Acknowledgments

The authors wish to thank dirs., J. Jelska and Mrs,
E. Lipczynska for excellent technical assistance during
the course of this work.

REFERENCES

Morrison, P. R. /1947/ J. Amer, Chem, Soc. 69, 2723-2731.
Regoeczi, E. /1969/ Br. J. Haemat. 14, 279-290.

Ferbiszewski, R., Rzeczycki, W., Worowski, K. and
Glowinski, S. /1973/ Neoplasma 20, 203%-208.

4, Kekwick, R, A., Mackay, M. E., Nance, H. M. and
Record, B. R. /1955/ Biochem. J. 60, 671-683.

5. National Institute of Health: Minimum requirements
for dried thrombin. Second revision /NIH, Bethesda 1946/,

6. Farbiszewski, R., Kilczewska, D. and Rzeczycki, W.
/1977/ Experientia, in press.

7. Bray, G. A. /1960/ Anal. Biochem. 1, 279-285,

NN -
« »

992



Vol. 93, No. 4, 1980 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

10,

11,
12.

15.

Worowski, K., Farbiszewski, R. and Rzeczycki, W,
1972/ Experientia 28, 398-399.

Ferbiszewski, R., Wincewicz, A. and Rzeczycki, W.
/1977/ Mol. Cell. Biochem., 17, 3-6.

Efimow, M. L., Jakowlewa, S.S. and Ismailow, B. I.
/1569/ Wop, Onkol. 15, 94-96 /in Russian/.

Daskalov, D. and Gawasowa, 1. /1978/ Experientia 34, 522,

Ambrus, J. L., Ambrus, C. M., Pickern, J., Soldes, S.
and Bross, I. /1975/ J. Med. 6, 433-458.

Stewart, G. S. and Niewiarowski, S. /1971/ Throm,
Diath. haemorrh. 25, 566-579.

993



