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The th romboplas t i c  act ivi ty  of the p la te le ts  is lowered  and the i r  ant i f ibr inolyt ic  act ivi ty 
i nc reased  in rabbi t s  with exper imen ta l  choles terol  a the rosc le ros i so  The changes in anti~- 
f ibr inolyt ic  act ivi ty  a re  due mainly  to an i nc r ea se  in the content of subs tances  with an t i -  
ac t iva tory  p r o p e r t i e s .  

It  is s ta ted that  the coagula tory  p r o p e r t i e s  of human pla te le ts  a re  modif ied in a t h e r o s c l e r o s i s  [3, 4, 
7, 17]. The object  of the p r e s e n t  invest igat ion was to study the coagulatory and f ibr inolyt ie  p rope r t i e s  of 
the p la te le ts  in r abb i t s  with exper imen ta l  a t h e r o s c l e r o s i s .  

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

Expe r imen t s  w e r e  c a r r i e d  out on 117 chinchil la rabb i t s ,  61 of which r ece ived  choles tero l  with the i r  
food in a dose of 0.4 g /kg  body weight  daily for  4-6 months;  56 rabbi ts  const i tuted the control  group.  By 
the end of the exper iment ,  the s e r u m  choles tero l  concentra t ion in the rabbi t s  rece iv ing  the a therogenic  
diet had r i sen  to 500-1200 mg%o The t es t s  were  p e r f o r m e d  on pla te le ts  washed to r emove  p l a sma  and on 
two f rac t ions  of pla te le ts :  f rac t ion  I, a th rombolysa te ;  and f rac t ion  II, a suspension of platelet  s t r o m a .  

Blood for  ana lys i s  was taken f r o m  the marg ina l  vein of the e a r  into cooled tes t  tubes containing 1.34% 
sodium oxalate solution in the ra t io  of 4:1, and centrifuged at 4 ~ for  15 min at 1000 rpm~ Pla te le ts  we re  
sed imented  f rom the resul t ing  p l a t e l e t - r i ch  p l a sma  by repea ted  centr i fugat ion for  30 rain at 2000 r p m .  The 
p la te le ts  we re  resuspended  in 5 ml  cold 1.34% sodium oxalate solution.  The pla te le t  suspension was cen-  
t r i fuged br ie f ly  at  1000 r p m  for  3-5 rain to r e m o v e  any poss ib le  contaminat ion by leukocytes  and e r y t h r o -  
cy tes .  The p la te le ts  were  then washed  twice with cold sodium oxalate solution and once with cold phys io -  
logical sal ine.  The final concentrat ion of washed  pla te le ts  in physiological  sal ine was between 28,000 and- 
300,000/ram ~, The pla te le ts  we re  d is in tegra ted  by f reez ing  and thawing three  t imes .  The supernatant  ob-  
tained a f te r  centrffugat ion for  30 rain at  8000 rpm was conventionally descr ibed  as f rac t ion  I~ The res idue ,  
containing pla te le t  s t r o m a s ,  was washed six t imes  with cold physiological  sal ine (centrifugation each t ime 
at 8000 rpm for  30 rain). The suspens ion  of s t r o m a  was desc r ibed  as f rac t ion  IL All the appara tus  used 
fo r  the work  with p la te le t s  was s i l i cone- t rea ted~  

The coagula tory  ( thromboplast ic)  act ivi ty  of the washed pla te le ts  and the i r  f rac t ions  was de te rmined  
f rom shortening of the reca lc i f ica t ion  t ime of f resh ,  p l a t e l e t - f r ee  rabbi t  p l a sma  a f te r  addition of the t e s t  
ma t e r i a l  to it .  The r e su l t  was  e x p r e s s e d  as a pe rcen tage  of the control  t ime .  Thrombin  a c c e l e r a t o r  
(platelet fac tor  ID was detected f r o m  the shortening of the th rombin  t ime  of a bovine p l a sma  subs t ra t e  
(a constant  concentrat ion of th rombin  solution was always used, 1 un i t /ml ) .  Antiheparin act ivi ty was 
de te rmined  by a modif ied J u rgens '  method [3]. The f ibr inolyt ic  p rope r t i e s  of the p la te le ts  and the i r  f r a c -  
t ions were  studied by  the method of heated  and unheated f ibr in  f i lms  [8]~ To detect  p lasminogen  p roac t iva to r ,  
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an equal volume of s t reptokinase  solution with an activity of 250-1000 uni t s /ml  was added to the samples .  
Total ant if ibr inolyt ic  activity was de termined f rom the degree  of lengthening of the t ime requi red  for  lysis 
of p repa red  clots in the p resence  of the euglobulin f ract ion of p la te le t - f ree  dog's  plasma [6]. The resul t  
was expressed  by an index calculated by dividing the t ime of lys is  of the clot in the exper imental  sample by 
the t ime of its lys is  in the control .  Antiplasmin activity was es t imated f rom changes in the zones of lysis  
of heated bovine f ibrin films by a solution of f ibrinolysin (800-1500 uni t s /ml)  p re l iminar i ly  mixed with an 
equal volume of physiological sal ine in the control and with the t es t  mater ia l  in the exper imental  sample 
[6]. The resu l t s  were  expressed  as percentages~ The content of ant iact ivators  was de te rmined  in a 
s imi l a r  manner ,  but unheated bovine f ibrin films were  used, and the source  of plasminogen act ivator  was 
aqueous ext rac ts  of the adventitia of the human aorta  and ex t rac t s  f rom a pig's hear t  p repared  in potassium 
thiocyanate solution [9]. F ibr inase  activity of the platelet  mater ia l  was de termined by the method of Baluda 
et  alo [2]~ The calculation was made just  as for  the index of antif ibrinolytic activity~ 

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

Plate le ts  washed f ree  f rom plasma,  and the i r  two fract ions ,  considerably acce le ra ted  coagulation of 
reca lc i f ied  p l a t e l e t - f r ee  plasma,  due chiefly to the fact that the platelets  contain platelet  fac tor  III ( throm- 
boplastic) .  The s t roma  of the platelets  evidently contains more  of this fac tor  (Table 1). The procoagulant  
activity of the platelets  was dec reased  in rabbits  receiving choles tero l .  This was observed  in exper iments  
both with the suspension of washed platelets  and with the two fract ions  (P < 0,02). 

No anti thrombin substances were  detected in rabbi t ' s  p la te le ts .  On the addition of platelet  mater ia l  
to subs t ra te  plasma,  not only was the thrombin t ime not prolonged,  as it  would have been had the platelets  
contained ant i thrombins,  but on the cont ra ry ,  it was shortened.  This resu l t  indicates that platelets  contain 
thrombin a c c e l e r a t o r  (platelet fac tor  II). No significant abnormal i ty  in the activity of this factor  was found 
in the rabbits with hypercholes te remia~  Similar  resu l t s  were  obtained for  platelet  fac tor  IV (antiheparin) 
(Table 1). 

Pa r t i cu l a r  attention was paid to the investigation of the f ibrinolyt ic  p roper t i e s  of the platelets ,  fo r  
they have rece ived  l eas t  study. Fibr inolyt ica l ly  active substances (plasmin, plasminogen proac t iva tor  and 
activator)  were  not found in the rabbi t ' s  p la te le ts .  Antifibrinolytic substances which, in the mechanism of 
the i r  action, were  of the ant iact ivator  type, were  detected.  These  were  found only in f ract ion I; f ract ion II 
containing most ly  the s t roma of the platelets ,  did not possess  any inhibitory action on f ibr inolysis .  No 
antiplasmins were  found in the rabbi t ' s  platelets ,  and only t r aces  of f ibr inase  could be detected.  

Antifibrinolytic activity of the platelets  in animals receiving a cho l e s t e ro l - r i chd i e t  was considerably 
increased .  Special methods of investigation showed that this was due to an increased  content of ant i -  
act ivators  (Table 1). 

The thromboplas t ic  activity of the platelets  is thus lowered and the i r  antif ibrinolytic activity in-  
c reased  in rabbits  with exper imenta!  a the rosc l e ro s i s .  With r e spec t  to the antif ibrinolyt ie  activity of the 
pla te le ts ,  s imi l a r  resu l t s  were  obtained in man by Gushchina [3] and Korotkova [4]. However,  these workers  
did not establish which components were  responsible  for  the increase  in antif ibrinolytic activity of the 
p la te le ts .  So far  as the dec rease  in thromboplas t ic  activity of the platelets  in a the rosc le ros i s  is concerned,  
no re levant  data could be found in the l i t e r a tu re .  However, r epor t s  have been published which descr ibe  a 
dec rease  in the clotting activity of the blood plasma of rabbits  with a l imentary  choles terol  a the rosc le ros i s  
[15, 16]. Similar  resu l t s  have  also been obtained by studies of the walls of a r t e r i e s  affected by a the ro -  
s c l e ros i s  [1, 5, 10, 14]. The mechanism of weakening of thromboplas t ic  act ivi ty of the platelets  in the plasma 
and a r t e r i a l  walls is probably the same.  The w r i t e r s  suggest  that this is due mainly to changes in the com-  
position of the phospholipids: an inc rease  in the content of sphyngomyelin,  which posses ses  a marked  ant i -  
thromboplas t ic  action, and a dec rease  in the components of the eephalin f ract ion,  responsible  for  the 
thromboplas t ic  effect  [11, 12]. 

The mechanism of inc rease  of the antif ibrinolytic activity of the platelets  in a the rosc l e ros i s  remains  
unexplained. It may perhaps be due to the accumulation of fl-l ipoprotein complexes,  which have the p roper ty  
of inhibiting f ibr inolysis  [16, 17]. 
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