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During passage of the blood through the lungs the degree of deaggregation of the platelets is increased 
and the activity of factor XIII is lowered. 

Thrombi develop 5 times less commonly in arteries than in veins [i]. This difference is mainly as- 
sociated with differences in the velocity of blood flow [12]. No allowance is made for the fact that, as t)lood 
passes through the systemic and pulmonary portions of the circulation, the physiological state of the clot- 
ting system changes. Pavlov [6], for instance, pointed out that blood which had passed through the lungs 
loses its ability to clot. Venous blood has been shown to clot more slowly than arterial [5] and the fibrinoly- 
tie activity of venous blood is higher than that of arterial blood [I0]. Adhesiveness and aggregation of the 
platelets of arterial and venous blood have received little study. The index of adhesiveness of the platelets 
is known to be slightly higher in arterial than in venous blood [9]. 

The object of this investigation was to study changes in adhesiveness and aggregation of platelets due 
to passage of the blood through the systemic and pulmonary circulations. 

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

Two ser ies  of experiments  were carr ied  out on 24 dogs of both sexes weighing f rom 7 to 23 kg. In 
ser ies  I the number,  adhesiveness ,  and aggregation of the platelets,  the plasma recalc i f ica t ion time, the 
activity of factor  XIII (f ibrin-stabil izing enzyme of L~ki and Lorand, fibrinase) and the thrombotes t  were 
studied in blood obtained f rom the femoral  a r t e ry  and vein. In ser ies  II the same indices were studied in 
blood obtained f rom the right and left sides of the heart .  Blood was taken under general  anesthesia  (10% 
chloral  hydrate solution, 0.4-0.5 g / k g ,  intraperi toneaIly).  Blood was taken f rom the femora l  vesse ls  by 
puncture with s i l icone- t rea ted  needles,  and f rom the right and left sides of the hear t  with s i l icone- t rea ted  
ca the ters .  The right hear t  was catheterized through the jugular vein and the left through the carot id a r t e ry .  
Blood taken simultaneously f rom ar te r ies  and veins was stabilized with 3.8% sodimn ci t ra te  solution in the 
rat io of 9:1. P lasma r ich  in platelets was obtained by centrifugation of the blood at 1000 rpm for 10 rain. 
Plasma poor in platelets was obtained by centrifugation of the blood at 5000 rpm for 25 min. 

Adhesiveness of the platelets was determined by the method of Wright and co -worke r s  using Pyat-  
n i tski i ' s  capi l lary  tubes, rotated at 30 rpm for 20 rain. Aggregation of the platelets was determined by 
Born ' s  method [8] not later  than 1.5-2 h after collection of the blood. Aggregation of the platelets was in- 
vestigated over a period of 24 min in plasma containing 1 • 105 p l a t e l e t s / m m  3 and ADP in a final concen-  
trat ion of 0.2 m g / m l .  The beginning of aggregation (in seconds), the intensity of aggregation (decrease in 
optical density of the aggregat ing platelet suspension, expressed in mV), and the percentage of deaggrega-  
tion were noted. Simultaneous determinat ions were made of the plasma recalc i f icat ion t ime by the method 
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TABLE 1. Adhes iveness  and Aggregat ion of Blood Pla te le t s  f rom F e m o r a l  Vesse l s  
of Dogs 

Index 

Pla te le t  count" ( thousands/ ram 3) 
Adhes iveness  of p la te le t s  (per-  

centage of adherent  forms)  
Aggregat ion  of p la te le t s  
Beginning of aggregat ion (in sec) 
Intensi ty of aggregat ion (in mV) 
Rever s ib le  aggregat ion (in%) 
Activi ty  of fac tor  XIII (in sec) 
P l a s m a  reca lc i f ica t ion  t ime 

(in sec) 
T h r o m b o t e s t  {degree) 

F e m o r a l  a r t e r y  

392 

27 

20 
13.8 
21 

216 

i01 

4-5 

F e m o r a l  vein 

360 

23 

15 

12.3 

3 
257 

97 
5-6 

P 

< 0.01 

< 0.02 

< 0.01 
>0.5  
< 0.05 
< 0.01 

> 0.5 

TABLE 2. 
Blood through 

Index 

P la te le t  count ( thousands /mm 3) 
Adhes iveness  of p la te le t s  (per-  

centage of adherent  forms)  
Aggregat ion  of p la te le t s  
Beginning of aggregat ion (in sec) 
Intensity of aggregat ion (in mV) 
Reve r s ib l e  aggregat ion (in%) 
Activi ty  of fac tor  XIII (in sec) 
P l a s m a  reca lc i f ica t ion  t ime  

Changes in Adhes iveness  and Aggregat ion  of P la te le t s  During Pas sage  of 
Pu lmonary  Circula t ion 

Right hear t  Left hear t  

273 

25 

36 
18.7 
18 

201 

261 

28 

24 
19.3 

3 
231 

P 

> 0.2 

> 0.2 

< 0.01 
>0.5 
< 0.02 
< 0.02 

(in sec) 112 122 > 0.5 
Th rombo te s t  (degree) 4-4 4-4  - 

of Baluda and c o - w o r k e r s  [2], the activity of fac tor  XIII by the method of Baluda and c o - w o r k e r s  [3], and the 
th rombotes t  as desc r ibed  by Filatov and Kotovshchikova [7]. Stat is t ical  ana lys is  of the r e su l t s  was ca r r i ed  

out by the d i f ference  method [4]. 

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

As  Table 1 shows, blood obtained f rom the f emora l  a r t e ry  contained on the average  9% m o r e  p la te le ts  
than venous blood. The adhes iveness  of p la te le t s  f rom venous blood was slightly lower than that f rom a r t e -  
r ia l .  A significant d i f ference  was found between aggregat ion of the p la te le ts .  In venous blood the ra te  of 
aggregat ion was 33% higher on the average ,  while the degree  of deaggregat ion of the aggrega ted  p la te le t s  
was 18% lower than in a r t e r i a l  blood. Reduced ability of aggregated  p la te le t s  of venous blood to undergo 
deaggregat ion was observed  pa ra l l e l  with higher act ivi ty of fac tor  XIII in venous p l a sma .  

As Table 2 shows, dur ing pa s s age  of the blood through the pu lmonary  c i rcula t ion the r a t e  of aggrega -  
tion of the p la te le t s  fell  by 50%, while the degree  of deaggregat ion of aggregated  p la te le t s  inc reased  six-  
fold. Activi ty of fac tor  XIII was lowered in blood which had pas sed  through the pu lmonary  circulat ion.  

Since blood was taken from the left and right sides of the heart, changes developing in it during pass- 
age through the pulmonary circulation must evidently be attributed to some effect of the lungs. 

In regard to the important role of platelets in thrombus formation [ii], it can be postulated that the 
lungs reduce the ability of the blood to thrombus formation by stimulating deaggregation of aggregated 

platolets. 
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