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During platelet aggregation induced by ADP or thrombin, a reduction in the activity of factor  
XIII is observed in p la te le t -enr iched ra t  plasma. On the addition of active factor XIII (XIIIa) 
to this plasma,  besides the increased ADP-induced aggregation, activity of factor  III in the 
p lasma is reduced. In the case of thrombin-induced platelet  aggregation, addition of factor 
XHIa is accompanied by a marked decrease  in its activity in the plasma.  The degree of ag-  
gregation under these c i rcumstances  is lower than in control  samples .  The observed dif fer-  
ences in the charac te r  of aggregation taking place in the presence  of factor XIIIa, when di f fer -  
ent aggregants  (ADP and thrombin) are used, are evidently due to interaction between active 
factor  XIII and thrombin added to the p lasma as the aggregant.  

KEY WORDS: factor  XIII; platelets; aggregation.  

Besides its principal function - the stabilization of fibrin - factor XIII also affects the aggregation of 
platelets, as experimental  evidence [1, 3] shows. 

In a previous investigation [3] the wr i te r s  showed that active factor XIII increases  platelet aggrega-  
tion in pla te le t -enr iched p lasma on the addition of the aggregating agent ADP. Intravenous injection of a 
preparat ion of factor  XIII into ra t s  also leads to increased  aggregation of platelets induced by ADP. 

In this investigation the action of factor  XIII was studied on platelet aggregation induced by various 
aggregants,  especial ly ADP and thrombin, and the changes in its activity in the plasma during the aggrega-  
tion p rocess  were examined. 

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

Aggregation of platelets was determined by Born ' s  turbidimetric  method [4] in platelet-enriched ra t  
p lasma and expressed as indices at the t ime of its g rea tes t  change. The aggregating agents used were the 
sodium salt  of ADP, in a final concentration of 5 " 10 -5 M, and a preparat ion of p lasminogen-free  thrombin 
manufactured by the Kaunas Bacter ia l  Prepara t ions  Fac to ry  with an activity of 0.4 NIH uni t /ml plasma. 
The activity of factor  XIII in the plasma was determined by Buluk and Januszko ' s  method [5] and expressed 
in uni t s /ml  plasma.  The preparat ion of factor XIII was obtained by Loewy's  method [7] f rom bovine blood 
and part ial ly purified on a column with DE/bE-cellulose. 

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

As previous experiments  [3] showed, addition of active factor  XlII (XIIIa) in vitro to pla te le t -enr iched 
p lasma led to an increase  in ADP-induced aggregation. Simi lar  resul ts  were obtained in the present  ex-  
per iments  also on the addition of 200 units factor  XIIIa /ml  plasma (aggregation index in control samples 1.9, 
in experimental  2.6; P < 0.01). Inactive factor  XIII caused no significant changes in aggregation. The ac -  
tivity of factor  XIII was determined before the beginning of aggregation and again 1, 3, 5, 8, and 10 rain after 
the beginning of aggregation, s imultaneously in the same samples as had been used for recording the optical 
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TABLE 1. Activity of Factor  XIII in P lasma during Platelet  
Aggregation in vitro on Addition of Active Fac tor  XIII (aggregant 
ADP) 

Statistical 
Sample of plasma index 

2ontrol 

dith addition of inactive 
factor XIII 

With addition of active 
factor XIII 

tl 
M 

P 

#1 
M 

++-in 
p 

M 
~ - m  

P 

Activity of factor XIII (in %) 
before I after3-5 mia 
aggrega'l (maximum of 
uon / aggregation) 

7 
1oo 

1 7 
1oo 

,_o! 

7 
80,2 
7,8 

<0,05 

7 
80,0 
6,5 

<0,01 

7 
52 
5,8 

<0,00t 

after 10 min 
fde-aggregation) 

7 
~9 
4,9 

~0,05 

7 
82 
8 

~0,05 

7 
66 
4,7 

<0,001 

TABLE 2. Degree of Aggregation of Platelets  in vitro in Presence  
of Factor  (XIIIa (aggregant thrombin) 

Sample of plasma 

Control 
With addition of inactive 

factor XlII 
With addition of active 

factor XIII 

10 

9 

7 

M 

100 

51,5 

70,0 

Statistical index 

•  t 

7,0 6,2 

8,2 3,4 

<0,001 

<0,01 

Legend. Aggregation expressed as percentage of control .  

density. The resul ts  in Table 1 show that during the maximum of aggregation (an interval of 3-5 min) in 
the control samples,  a decrease  in the activity of factor  XIII to 80.2 % of the initial level was observed,  fol- 
lowed by r ecove ry  to 89 ?c at the end of the determination (interval 10 min). 

Addition of inactive factor  XIII to the p lasma affected neither the degree of platelet aggregation nor 
the charac te r  of the change in activity of factor XIII in the plasma. The addition of active factor XIII to 
platelet-enriched plasma increased aggregation of the platelets and led to a more  marked decrease  in its 
activity (to 52 %) during the period of maximal aggregation, followed by very  slight r ecove ry  of activity dur -  
ing the period of deaggregation. 

The decrease  in activity of factor  XIII in the blood p lasma can evidently be explained by its utilization 
during the stabilization of fibrin conformed in the process  of aggregation as the resul t  of the ensuing act i -  
vation of thrombinogenesis  [2, 6, 9]. The fact will also be noted that the grea te r  decrease  in activity of 
factor XIII in the experimental  samples  of p lasma (Table 1) was connected with the d iscovery  of a g rea te r  
degree of aggregation. 

In the next se r ies  of experiments  platelet aggregation induced by thrombin was studied in the p r e s -  
ence of factor  XIIIa (200 uni ts /ml  plasma), and the change in its activity in the p lasma during aggregation 
was recorded.  It will be c lear  f rom Table 2 that the addition of thrombin alone to plate le t -enr iched plasma 
caused marked aggregation (control). The activity of factor XIII in the plasma fell under these c i r c u m -  
stances to 677o of its initial level in the period of maximal aggregation (3-5 min), followed by a re turn  to 
normal  in the period of de-aggregat ion (Table 3); in other words,  changes s imi lar  to the changes in activity 
of factor  XIII in the plasma during ADP-induced aggregation were observed.  

Under the same conditions but af ter  the addition of inactive factor  XIII a marked increase  in the ac -  
tivity of factor  XlIt in the p lasma took place compared  with initially, but this was evidently the resul t  of 
activation of the inactive factor  XIII by thrombin added to the p lasma as the aggregant.  The degree of ag-  
gregation in this case was lower than in the control.  
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TABLE 3. Activity of Fac tor  XIII in P lasma  during Platelet  
Aggregation in vitro on Addition of Active Fac tor  XIII (aggregant 
thrombin) 

Sample of plasma 

Control 

With addition of i'nactive 
factor XIII 

With addition of active 
factor XIII 

Statistical 
index 

/z 
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~ - t n  

P 

IZ 

M 
~ - t n  

P 

Activity of factor XIII (in 
.before i after 3-5 rain 
aggrega- (maximum of 
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n 
M 

---+m 

P 

7 
107 67 
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<0,01 
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<0,01 

7 
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- -  t 0 , 2  
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%) 

after I0 rain 
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7 
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10,5 

>0,5 

7 
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7.5 

>0,5 

7 
63 

9 
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Addition of active factor  XIII to pla te le t -enr iched plasma in the presence  of thrombin (0.4 unit/ml) 
led, just as during ADP-induced aggregation, to a marked decrease  in the activity of factor  XIII in the 
p lasma during the period of maximal aggregation. However, the degree of aggregation was not increased in 
this case and remained at a lower level than in the control.  

The observed differences in the cha rac te r  of aggregation taking place in the presence of factor XIIIa 
when different aggregants  (ADP and thrombin) were used can evidently be explained by interaction between 
this factor and the thrombin added to the plasma as aggregant. 

Data in the l i terature  [8, 10] show that incubation of factor XIIIa with thrombin leads to a decrease  in 
its actiyity. The presence  of factor  XIIIa and of thrombin added to induce aggregation in the experimefital 
samples  of p lasma may have led to a s imi lar  phenomenon, as a resul t  of which the activity of factor XIII 
in the plasma fell and aggregation took place to a l esse r  degree than after the addition of thrombin alone to 
pla te le t -enr iched plasma. 

The present  experiments  in fact showed that on the addition of a small  dose of thrombin (0.4 unit/ml) 
to p lasma containing factor  XIIIa (200 units/ml),  no increase in its activity took place; on the contrary,  a 
more  than threefold dec rease  in the activity of facotor  XIII in the p lasma was observed by the end of the 10th 
minute of incubation at 37 ~ C. 
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