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F ibr in -pep t ides  A and B isola ted  f r o m  bovine f ibr inogen influence clot r e t rac t ion .  If in- 
jected in t ravenous ly  the peptides lower  the degree  of r e t r ac t ion ,  and peptide B also p r o -  
tongs the r e t r ac t i on  t ime.  In v i t ro  both peptides a c c e l e r a t e  the beginning, lengthen the 
t ime ,  and reduce the degree  of r e t r ac t ion .  
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Most worke r s  cons ider  that blood-clot  r e t r ac t ion  takes  place only if intact p la te le ts  a re  p resen t  [2, 8] 
and that  they act  ha the e a r l y  s tages  of clot t ing as cen te r s  of approximat ion  of f ibrin s t rands  [13, 14]. Re-  
t rac t ion  has a definite dependence not only on the number  and s ta te  of the p la te le ts ,  but also on many other  
fac tors  and, in pa r t i cu la r ,  on the ra t io  between the concentra t ions  of f ibrinogen and thrombin  [12]. During 
convers ion  of the molecule  of f ibr inogen into f ibr in  (through the action of thrombin)  two pept ides ,  A and B, 
with physiological  act iv i ty  a re  r em oved  f r o m  its N - t e r m i n a l  par t  [4, 10, 11]. Peptide B potentiates  and p r o -  
longs the contract ing effect  of bradykinin [10], p o s s e s s e s  va socons t r i c t o r  act iv i ty  in sympa thec tomized  ra t s  
[11], and inc reases  the p r e s s u r e  in the pu lmonary  a r t e r y  of the rabbi t  [4]. Peptide A is also biological ly 
act ive.  It has been shown [6] that r em ova l  of peptide A only f r o m  the f ibr inogen molecule is an essen t ia l  

Leuctne 
(D O CD Phenyl- (~) 

alanine 

(Z) Valine (~ )  

( ~  Proline ( ~  

Glutanic 
~Zb acid 
CZ) Clycine <SZ) 
CZ) Serine C ~  

Aspartic 0 
0 acid (ZD 

Argintne 

A Standard 

~ L e u c i n e ~  
Phenyl-~::~ 

alanine 

( ~  Valine ( ~ )  

TyrosineC]:) 

~ P r o l i n e  
C~Alanine 
(~Glutarni~ 

acid 

~ )  Glycine ( ~ )  

c•Aspartic acid 

C~) ArginineC~) 
CZ) Lysine 

B Standard 

Fig. 1. Amino-ac id  composi t ion of 
f ibr in-pept ides  A and B isola ted 
f r o m  bovine f ibrinogen.  

condition for the beginning of polymerization. Peptide A also af- 
fects the rate of action of thrombin [5]. 

In this invest igat ion the effect  of peptides A and B, isolated 
f r o m  bovine f ibr inogen,  on the p roces s  of clot r e t r ac t ion  was 
studied. 

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

Pept ides  A and B were  isolated f r o m  bovine f ibr inogen and 
pur i f ied by the method descr ibed  p rev ious ly  [1]. The isolated pep-  
t ides were  hydro!yzed in sea led  ampules  in 6 N HC1 for  24 h at 
110~ Next,  10-20 pl of the hydrolyzed ma te r i a l  was c h r o m a t e -  
graphed on No. 1 pape r  (VEB Niederschlag)  in a s y s t e m  of butanol, 
acet ic  acid, and wa te r  (4 : 1 : 5). To study the p roces s  of r e t rac t ion ,  
a conductometr ic  method was used and changes in the e lec t r i ca l  
r e s i s t ance  of the blood and the clot were  r eco rded  on an e l e c t r o -  
r e t r a c t o g r a p h  [3]. The r e t r ac t ion  p r o c e s s  was c h a r a c t e r i z e d  by 
the t ime to the beginning of r e t r ac t ion  (in rain), the r e t r ac t ion  t ime 
(in rain), and the initial (Ri) and final (R2) r e s i s t ance  of the clot 
(in fg). The degree  of r e t r ac t ion  also was ca lcula ted  by the f o r -  
mula R2/R i Xl00 (in %), 

The effect of the peptides on retraction was investigated in 

rive and in vitro. In the experiments in vitro, 0.i ml of a solution 
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Fig. 2. Retract ion indices before (1) and 10 rain after  intravenous 
injection of fibrin-peptide A (2) and B (3). Here and in Fig. 3 the 
end of re t rac t ion  is marked by an arrow. Absic issa ,  t ime of begin- 
ning of re t rac t ion  and total re t rac t ion  t ime (in rain}; ordinate,  r e -  
sistance of clot (in ~). 

Fig. 3. Retract ion indices in control (1) and under the influence of 
fibrin-peptides A (2) and B (3} in vitro.  

of peptide A or  B (40-50 pg of the substance) was added to 0.9 ml blood taken by cardiac puncture f rom the 
rabbit  with a s i l icone- t rea ted  syringe.  The control sample was t rea ted  with 0.1 ml physiological saline. In 
the experiments in vivo 20 rag of peptide A or  B in 2 ml physiological saline was injected into the marginal  
vein of the rabbi t ' s  ear .  Blood for  investigation was taken 10 and 60 min after  the injection. Altogether 40 
animals were used. The resul ts  were subjected to s tat is t ical  analysis by the small  sample method. 

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

Photographs of chromatograms  of the isolated peptides A and B are shown schematical ly  in Fig. 1. 
These peptides corresponded to the standards in their  complement of amino acids [7, 9]. 

It will be c lear  f rom Fig. 2 that in blood taken 10 rain af ter  intravenous injection of peptide A there 
was a decrease  in the final res is tance  (from 440 ~- 22.6 to 335.5 • 15 ~2 ; P < 0.02) and in the degree of r e -  
t ract ion ( by 60~0; P < 0.05) compared  with the control.  The t ime of beginning of ref rac t ion and its total time 
were unchanged. The final res i s tance  in blood taken after  60 min was normal .  More marked changes in the 
course of re t rac t ion  were observed after  injection of peptide B into the animals . .Al though the time of the 
beginning of re t rac t ion  was unchanged, its duration was lengthened. In blood taken after  10 min it was 55 
min longer than normal  (P < 0.001). The final res is tance  also was lowered (to 332 • 13.2 ~2 ; P < 0.01); this 
led to a decrease  in the degree of re t rac t ion  by 61%; P < 0.05. In blood taken after  60 min the re t rac t ion  
time still remained  increased (by 24 rain; P < 0.001), whereas the final res i s tance  and the degree of r e t r a c -  
tion were reduced (P < 0.05). Peptide B thus not only lowers  the degree of re t rac t ion,  but unlike peptide A, 
it also re ta rds  the course  of clot re t rac t ion  itself. Peptide B also has a more prolonged action in vivo than 
peptide A. 

By contrast  with the resul ts  obtained after  intravenous injection of the peptides, in vitro (Fig. 3) pep- 
tide A accelera ted  the beginning of re t rac t ion  by 3.4 rain (P < 0.01) and lengthened the total re t rac t ion  time 
by 55 rain (P < 0.01). The final res is tance  fell more sharply than in vivo (by 214 ~2 ; P < 0.001), as also did 
the degree of re t rac t ion  (by 111%; P < 0.001). Peptide B had a s imi lar  action; it accelera ted  the beginning 
of re t rac t ion  (by 4.2 rain; P < 0.01), lengthened the total re t rac t ion  t ime (by 30 rain; P < 0.01), and lowered 
the final res is tance  (by 123 ~2; P < 0.001) and the degree of re t rac t ion  (by 46%; P < 0.01). It follows f rom 
these resul ts  that peptide A was approximately twice as active as peptide B in vitro. 

It can thus be concluded that f ibrin-peptides A and B affect the course  of re t rac t ion  both in vivo and 
in vitro. The process  is re ta rded  in both cases ;  the degree of re t rac t ion  also is reduced (loosening of the 
clot), as ref lected in a decrease  in the final res is tance .  It is interesting to note that under the influence Of 
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the peptides in vivo there was no decrease in the time before the beginning of retraction. Since this index 
reflects the time of clotting before the beginning of retraction rather than characterizes the process itself, 
it can be concluded that the peptides in vivo affect the formation of the blood clot both directly and indirectly, 
through other systems. 
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