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Exper iments  on rabbits  showed that the per iod of organization of a venous thrombus and the 
f i r s t  24 h af te r  thrombosis  is cha rac te r i zed  by a decrease  in the number  of platelets and in 
the i r  coagulation, adhesive,  and e lec t rophore t ie  act ivi ty and by an increase  in the i r  aggre-  
gation and sedimentat ion ra te .  The changes in platelet  function became less  marked 2-5 
days a f te r  thrombosis  and were  actually charac te r i s t i c  of hemorrhage .  
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Clinical and exper imenta l  investigations have shown that in in t ramuscular  venous thrombosis  marked 
quantitative and qualitative changes take place in the platelets  [1, 3-5, 12]. Frequent ly ,  however,  the find- 
ings are  conflicting. Some workers  [2, 4, 12], fo r  instance,  observed  thrombocytos is ,  increased  coagulation 
and aggregation proper t ies  of the platelets ,  and a dec rease  in the i r  e lec t rophore t ic  mobili ty in in t ravascu-  
l a r  venous thrombosis ;  others  [13, 14] found the opposite changes in platelet  function. These contradict ions 
evidently a rose  because the investigations of the coagulation and physieochemical  p roper t ies  of the platelets 
were  c a r r i e d  out at different  t imes  of organizat ion of the venous thrombus.  Usually in clinical prac t ice  it is 
impossible to study the dynamics of changes in platelet  function at different  t imes  of format ion of a venous 
thrombus,  and no exper imenta l  data on this p rob lem could be found. 

This paper  descr ibes  the study of changes in the coagulation and physicochemical  p roper t i es  of plate-  
lets  at various t imes  of organization of an in t ravascular  venous thrombus.  

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

Exper iments  were  c a r r i e d  out on 54 rabbits weighing 2.5-3 kg. A method of production of an exper i -  
mental in t ravascular  thrombus corresponding to clinical conditions was chosen. F o r  this purpose an in t ra-  
vascular  thrombus was produced in the femora l  vein [6]. By this method operat ive t rauma and mechanical  
injury to the vein could be complete ly  ruled out. Blood for  the study of platelet  function was taken before  
thrombosis  and at various t imes  af ter  its production. The coagulation act ivi ty of the platelets  was es t imated  
by double e las tography [9]. The th romboelas togram of p la te le t - f ree  p lasma and of p lasma containing 
250,000 p l a t e l e t s /mm 3 was recorded .  The following physicochemical  proper t ies  of the platelets  were  in- 
vestigated: aggregation induced by ADP, r eco rded  on an aggrega tometer  (EEl); the ra te  and degree of ag- 
glutination [3]; mechanical  res i s tance  [8]; osmotic res i s tance  [7]; adhesion of the platelets  to a collagen 
f iber  [15]; sedimentat ion ra te  [10]; e lec t rophore t ic  mobili ty on a cy topherometer  (Opton). The  platelet  count 
also was determined by phase-con t ras t  microscopy.  After  the investigations the p resence  and local izat ion 
of the thrombus in the femora l  vein were  determined.  The resu l t s  were  subjected to s ta t is t ical  analysis .  

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

The mean platelet  count in the rabbits  was 669,000 • 28,000. During organizat ion of the thrombus in 
the femoral  vein the platelet  count fell  by 277,000 • 11,000 below its initial level (P < 0.01). Between 1 and 
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Fig. 1. Thromboelas tograms  of 
plasma with (A) and without (]3) 
platelets at various t imes of o r -  
ganization of the thrombus:  1) 
background; 2) during thrombus 
formation;  3) 1-5 min; 4) 3 h; 5) 
24 h; and 6) 48 h af ter  thrombus 
formation. 

5 min af ter  thrombosis  it rose  slightly to 508,000 �9 22,000 (P < 0.05). 
The platelet count 3 h after  organization of the thrombus was 
441,000 • 19,000 (P < 0.001), and 24 and 48 h after  thrombosis  it was 
535,000 -~ 14,000 and 548,000 ~: 26,000, respect ive ly  (P < 0.05). The 
platelet  count 3-5 days after  organizat ion of the thrombus in the fem-  
oral  vein varied within its original  l imits.  

During organizat ion of the thrombus in the femoral  vein the 
coagulation activity of the ptatelets fell (Fig. 1). This was shown 
by an increase  in the total blood clotting t ime,  the react ion time, and 
the coagulation t ime and a decrease  in the maximal amplitude of tile 
th romboelas togram.  The double thromboelas tography test  showed an 
increase in the coagulation proper t ies  of the platelets 1-5 rain af ter  
thrombosis ,  whereas the coagulation activity of p la te le t - f ree  p lasma 
was within its initial l imits.  Determination of the coagulation activity 
of the platelets 3 h af ter  organization of the thrombus showed an even 
s t ronger  tendency toward hyperocagulation. Later  the coagulation 
activi ty of the platelets was r e s to red  a lmost  to its initial level. Hypo- 
coagulation of the pla te le t - f ree  p lasma was still well marked 24 h 
af ter  thrombosis .  

Investigation of the platelet sedimentation rate in venous th rom-  
bosis showed a tendency toward shortening of the sedimentation time 
within the f i rs t  3 h af ter  organization of the thrombus.  For  instance, 
3 h af ter  thrombosis  the sedimentation rate of the platelets was in- 
c reased  by 0.14 • 0.02 over  its initial value (P < 0.01), af ter  1-3 days 
it was within the initial l imits ,  but l a t e r  it increased and, in par t icu-  
ular,  on the 4th and 5th days af ter  organizat ion of the thrombus it was 
0.93 * 0.013 and 0.99 �9 0.017, respec t ive ly  (F < 0.01). During organ-  
ization of the thrombus and the f i r s t  24 h thereaf ter  the adhesive ac-  
t ivity of the platelets was reduced by 23 =~ 4% below the initial level. 
The adhesiveness of the platelets rose  sharply 48 h af ter  thrombosis  
and remained high throughout the res t  of the investigation. The max- 
imal increase  in platelet  adhesion was observed af ter  3 and 4 days, 
when it was 39 :~ 2 and 31 :~ 3%, respect ively ,  above the initial value 
(P < 0.05). The rate of agglutination of the platelets was slowed for  
3 h af ter  thrombosis .  

The most marked delay in agglutination was observed during organization of the thrombus (by 79 • Ii 
sec above the initial value; P < 0.01) and during the f i rs t  5 rain after  thrombosis .  The agglutination rate  of 
the platelets 1-5 days af ter  thrombosis  var ied within the initial l imits .  The number  of agglutinated platelets 
during organizat ion of the thrombus and throughout the investigation was 9-11 more than initially (P < 0.05). 
Determination of the mechanical  and osmotic res is tance  of the platelets during venous thrombosis  revealed 
considerable changes. The grea tes t  changes were found during the f i r s t  24 h af ter  thrombosis .  Comparative 
analysis of the rate and degree of aggregation of the platelets under normal  conditions and in venous th rom-  
bosis revealed substantial differences (Table 1). During thrombosis  the aggregation time fell sharply,  but 
la ter  it rose  a little. The t ime of maximal aggregation was considerably lengthened 48 h af ter  organization 
of the thrombus,  but l a te r  it var ied  within its initial l imits .  Similar changes also were observed on analysis 
of the degree of aggregat ion of the platelets.  The maximal amplitude of aggregation was not significantly 
changed. The e lec t rophoret ic  mobility of the platelets in normal  rabbits was 0.811 �9 10 -4 :~ 0.0061.10 -4 cm 2" 
V -1. sec  -~ (P < 0.001). During thrombosis  and after  organizat ion of the thrombus it fell sharply;  the de- 
c r ease  was most  marked 5 rain af ter  thrombosis ,  when it was 0.304.10 -4~- 0.0023 �9 10 -4 cm 2. V - i -  sec -1 
lower  than initially (P < 0.01). The e leetrophoret ic  mobili ty was still much below normal  5 days after  o r -  
ganization of the thrombus.  

The resul ts  show that in in t ravascular  venous thrombosis  marked quantitative and qualitative changes 
are  observed in the platelets.  The most important  changes are  observed during the f i rs t  24 h af ter  t h rom-  
bus formation.  Unlike the resul ts  obtained by other  workers  [11, 12], in the present  experiments  the period 
of organizat ion of the thrombus and the f i rs t  24 h af ter  its formation were charac te r i zed  by a decrease  in 
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TABLE 1. Dynamics of P la te le t  Aggregat ion 
Indices during I n t r a v a s c u l a r  Venous Thrombos i s  

Time of 
investigation 

Background 
During thrombosis 

P 
After thrombosis 

1--5 min 
P 

,. 3h 
P 

. 24 h 
P 

- 2 d ~ s  

- 3 days 
P 

Aggmgatometry parameters 

deg. of 
aggrega- 
tion 
(ram) 

time of [ maximal 
maximal [ aggrega- amplitude 

tion (see) (ram) 

16-+ 1,4 
4,5-+ 1 

<0,001 

14,2~ 1,91 
<0,05 

5,1-+2,6 
<0,01 
17,3-+ 2,2 
>0,5 

33,3-+3,1 
<0,01 
16,4-+ 1,8 
>0,5 

324--- + 28 
45-+ 12 

<0,01 

236-+ 19 
< 0,05 
176-+ 23 
<0,05 

318--+34 
>0,5 

552-+ 20 
<0,05 

348-+ 14 
<0,5 

3,6-- + 1 
3,6----- 1 

<0,5 

3,5+0,8 
>0,5 

2,7-----0,6 
<0,05 

3,1-- 1,2 
>0,5 

2,6-- 1 
<0,05 

3,2--- + 1.1 
>0,5 

Note: Significance of di f ferences  (P) compared  
with background.  

the number  of plate le ts  and in the i r  coagulation ac -  
t ivi ty  and adhes iveness .  Meanwhile an inc rease  was 
obse rved  in the aggregat ion act ivi ty  of  the pla te le ts  
and in the i r  sedimenta t ion  ra te .  The mechanical  
and osmot ic  r e s i s t ance  of the pla te le ts  was reduced  
in venous th rombos i s .  The coagulation act ivi ty  of 
p l a t e l e t - f r ee  p l a s m a ,  incidentally,  was unchanged or 
was c h a r a c t e r i s t i c  of blood hypocoagulation.  The 
mos t  constant  changes in th rombos i s  at the different 
s tages  of organizat ion of the th rombus  were  to be 
found in the e lec t rophore t i c  mobil i ty  which was r e -  
duced. 

Analysis  of the exper imenta l  r e su l t s  suggests  
that in in t r avascu la r  venous th rombos i s  the quanti-  
ta t ive and qualitative changes in the p la te le ts  a re  
phasic  in c h a r a c t e r .  The dec rease  in number  of 
pla te le ts  and in the i r  coagulation act ivi ty ,  with a s i -  
multaneous inc rease  in the i r  aggregat ion and sed i -  
mentat ion ra t e  during the f i r s t  24 h a f t e r  th rombos i s  
a r e  evidence of the important  role  of the pla te le ts  in 
th rombus  organizat ion.  F r o m  2 to 5 days a f t e r  o r -  
ganization of the thrombus  the changes in platelet  

function became  l e s s  m a rked  than init ially and some  of the indices were  actual ly  cha rac t e r i s t i c  of h e m o r -  
rhage .  It thus follows that  the t imes  of organizat ion of the thrombus must  be taken into account and the mos t  
p r ec i s e  indices of platelet  function must  be de te rmined  before  ra t ional  thrombolyt ic  the rapy  can be insti tuted.  
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