
P R E S E N C E  O F  A F I B R I N - S T A B I L I Z I N G  

F A C T O R  IN E R Y T H R O C Y T E S  

V. P. Baluda, Zh. N. Rukazenkova, 
and S. S. Khnychev 

UDC 612.111.19 : 612.115o3 

Blood clotting ~s a complex biological p r o c e s s  involving many f - c t o r s  of the p lasma,  tim blood cel ls ,  
and the t~issues [1, 3-5, 8, 10]. 

Format ion  of an insoluble blood clot during coagulation of the blood takes p lace  with the p a r t i c i p a -  
tion of the Lak i -Lorand  f ib r in - s t ab i l i ze r  fac tor  (fibrinase),  p resen t  in the p l a sma  [6, 7, 9]. I t  has  recent ly  
been shown that f ibr inase  ia p r e s en t  not only in the p lasma,  but also in the brain,  l iver ,  kidneys,  !;~rgs, 
and musc les  [10]. 

A d e c r e a s e  in the f ibr inase  acti~-ity leads to d i s t u r b a n c e o f t h e p r o c e s s  of f ibr in  format ion .  

The object  of the p r e s en t  investigation was to study the p re sence  of f ib r inase  in the erythroc~ees  of 
man and the ra t .  

E X P E R I M E N T A L  M E T H O D  

Invest igat ions were  made 0f  human eryt~hrocytes (I 5 exper iments )  and on er3,~v~tes of ~August" 
r a t s  (20 exper iments ) .  

To obtain a hemolyzate ,  blood taken f r o m  a vein was mixed ~i th  a 1.34~ solution of sodivm oxalate 
in propor t ions  of 9 : 1. The blood was then centr ifuged for  i0  rain at 2000 rpm in a type KI4A r e f r i g e r a t o r  
centrifuge,  and the p l a s m a  was withdra~na. 

The e ry th roey tes  of the blood were  washed  three  t imes  with physiological  sal ine by centrifugation: 
1 ml of the washed erythrocs~tes was hemolyzed in 9 ml  dis t i l led water .  

F r e s h  hemolyzate  and hemolyzate  heated for  5 min at 56" were  used in the exper iments .  

T~e f ib r inase  act ivi ty  was de te rmined  by the method descr ibed in the l i t e ra tu re  [2]: The principle 
of the determinat ion was based on the study of the ra te  of solution of the f ibrin clot in u rea  when the 
f ibr inase  was blocked by monoiodoacetate  [9]. In control  exper iments  the hemolyza te  was rep laced  by 
an equal volume of physiological  sa l ine .  

In another  s e r i e s  of invest igat ions the effect  of a hemolyzate  containing f ibr inase  was studied on 
~ e  p r o c e s s  of format ion of a f ibrin clot f rom solut ions of fibrinogen, containing different  concentrat ions 
of monoliodoacetate (0.4-0.05~).  

The numer ica l  r esu l t s  obtained were  analyzed by the usual s ta t is t ical  methods.  

E X P E R I M E N T A L  R E S U L T S  

The f ibr in  clot obtained in the control  exper imen t s  f r o m  fibrinogen a f t e r  the addition of thror~h~u 
and ca lc ium chloride did not fo rm in the p r e sence  of monoiodoacetic acid (0.4-0.1~).  In solutio2~s of 
f ibrin0gen containing monoiodoacetate in a concentrat ion of 0.05%, loose, t r anspa ren t  fibrin c lots  a p -  
pea red .  

On the addition of hemol~zate  of washed human and r a t s '  e ry th rocy tes  to solutions of f ibrinogen 
conta ining mono r in concentra t ions  of 0.4-0.5~fc, the f ibrin clots  were  f i rm,  opaque, and occupied 
the whole c r o s s - s e c t i o h  of the tube. 
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Effect of t temolyzate of Human and Rats '  Erythrocytes  
on Lysis  of a Fibrin Clot 

Erythrocytes  
Phys*.ologi- 
cal saline 
{controt) 

Time o lysis  o librin c o t  
(sec) 

M 
P 

physiologi- 

cal 

ht 11 
Human la 

Rats' II 

f•s• ~ 

l 29 15 
< 0,001 

] <0.001 <0,00I  

Note. P was calculated by compar ison with the resul ts  
obtained with fresh hemolyza te .  

As the table shows, in the control experiments the fibrin clot dissolved in the urea  oxalate on the 
average in 11 see. The activity of the fibrinase present  in the fibrinogen solution was taken as 190. 

On the addition of fresh hemolyzate of washed human exs'throcytes to the f ibrlnogen solution, the 
t ime of lysis of the fibrin clot was increased by 2.6 times, and on the addition of hemolyzate of r a t s '  e ry th-  
rocs-tes the increase  was by 3.3 times. The increase  in the t ime of lysis  of the fibrin clot was e~dent ly  
due to the presence  of fibrinase in the erythrocytes .  

Heating the hemolyzate for 5 rain at 56* lowered the f ibrinase activity, and the fibrin clot then dis-  
solved more  quickly. 

The rate of lysis  of the fibrin clot when the fibrinase was blocked by monoiodoacetate bore  a di rect  
relationship to the concentration of fibrinase inhibitor [9]. The higher the fibrirmse activity, the more  
monoiodoacetate had to be added to the test mixture to cause lysis  of the fibrin |9]. 

Analysis  of data in the l i terature  16, 7, 9] on the role of fibrinase in the mechanism of formation 
of insoluble fibrin during coagulation of the blood, and the resul ts  of the authors, own investigations sug-  
gest  that the formation of f irm fibrin clots in solutions containing .hemolyzate is due to the p resence  of 
f ibrinase in the er3"throcytes. Investigations were car r ied  out ~ t h  fibrinogen solutions free irorn proth-  
rombiin and other  proceagulants, on which the blood clotting fac tors  contained in the er j~hrocyte {thrombo- 
plastin, e t co  might have some influence. 

The resul ts  of experiments with heated hemolyzate showed that f lbrinase contained in the er~b_ro- 
cyte is thermolabile  and its activity is lowered at 56 ~ Its degree of thermolabili ty is therefore the same 
as that of p lasma fibrinase, evidence that they share  common proper t ies .  

The resul ts  of these investigations confirm recent ly  published information [5] regarding the p r e -  
sence cf a f ibrin-stabil izing factor  (fibrinase) in the e ry throcytes .  It may be ccncluded from the discovery 
of fibrinase in the erythrocyteE of man p.nd animals that this phenomenon is of a general  biological cha rac -  
ter .  

It is possible that the ser ious consequences of hemolysis  of the ery~.hrocyte, especial ly during blood 
transfusion, may be connected with the ~beration of several  factors  influencing blood clotting f rom the 
eD~hroeytes ,  including f!h~4nase. Undo. the action of active fibrinase, a fibrin clot more  res is tant  to 
plasma may be formed, preventing its lysis  during the simultaneous aetl~atiou of the fibrinolytic system.  
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