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In r abb i t s  with h y p e r c h o l e s t e r e m i a  the thromboplas t ic  act ivi ty of the e ry th rocy te s  was  
lowered and the i r  total  antif ibrinolytic act ivi ty increased .  Changes in the la t te r  were  due 
mainly  to an inc rease  in the content or act ivi ty of f ib r in -s tab i l i z ing  fac tor .  

Human and an imal  e ry th roey t e s  a re  known to contain subs tances  with a definite effect  on the coagu- 
lat ion of blood and f ib r ino lys i s  [5, 9, 12, 22]. The suggest ion has  been made that these  subs tances  may be 
l ibe ra ted  not only by dis integrat ing,  but also by intact  e r y t h r o c y t e s  [3, 13]. E ry th rocy te s  mus t  be consid-  
e r ed  to play a much more  impor tan t  pa r t  in t h rombos i s  than has  h i ther to  been accepted.  

In a t h e r o s c l e r o s i s  the re  a re  usually cons iderable  changes in the activity of the p l a sma  fac to r s  of 
the blood-clot t ing sys t em.  Definite abnormal i t i e s  a re  found also in the functional s tate  of the p la te le ts  
[8, 17]. There  is li t t le informat ion on the e ry th roey te s  in this connection in the l i t e ra tu re .  In pat ients  
with a t h e r o s c l e r o s i s  some inc rease  in the procoagnla tory  act ivi ty of the e ry th rocy te s  has  been found [3,4]. 
A s imi la r  phenomenon has  also been observed  in hyper tens ive  pat ients  [11]. 

The object  of the p resen t  invest igat ion was  to study the coagnlatory and f ibr inolyt ie  p r o p e r t i e s  of the 
e ry th rocy te s  in rabb i t s  with exper imenta 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  we re  c a r r i e d  out on 128 chinchilla rabbi t s ,  of which 58 fo rmed  the control  and 70 the 
expe r imen ta l  s e r i e s .  The exper imen ta l  r abb i t s  r ece ived  cho les te ro l  with the i r  food in a dose of 0.4 g/kg 
body weight daily for  4-12 months.  Unwashed e ry th rocy tes ,  e ry th rocy te s  washed f ree  f r o m  p lasma ,  hemo-  
lyza tes ,  and the i r  s t r o m a s  were  invest igated.  The e ry th rocy te s  were  washed 5-6 t imes  with 0.1 M sodium 
oxalate solution and twice with physiological  sal ine.  The number  of leukocytes  p resen t  was  120-130/mm 3. 
Hemolyza tes  were  obtained by r epea ted  f reez ing  and thawing. The s t r o m a s  of the e ry th rocy te s  we re  sep-  
a r a t ed  by centr i fugat ion at 7,000 r p m  and washed 7 or  8 t imes  with dis t i l led wa te r  until the benzidine t es t  
with the washings was negative or ve ry  slightly posi t ive .  The washed s t r o m a  was resuspended  in physio-  
logical  saline in a volume equal to the volume of the e ry th rocy te  suspension used  to p r e p a r e t h e h e m o l y z a t e .  

The coagnlatory ( thromboplast ic)  act ivi ty of the e ry th rocy te  s amp le s  was  de te rmined  f r o m  the shor t -  
ening of the reca lc i f i ca t ion  t ime  of f resh  p l a t e l e t - f r ee  p l a s m a  of heal thy r abb i t s  af ter  addition of the tes t  
m a t e r i a l .  The r e s u l t  was  e x p r e s s e d  as  a pe rcen tage  of the control  - the c lo t t ing t ime of the p l a sma  without 
samples  of e ry th rocy tes .  Thrombin  (second platelet  factor) and ant i thrombin a c c e l e r a t o r s  were  de te r -  
mined f r o m  the change in th rombin  t ime  of p l a t e l e t - f r ee  bovine p l a s m a  subs t ra te  on addition of the e ry th ro -  
cyte ma t e r i a l  to it. Thrombin  was  used for  this  purpose  in a s t r ic t ly  constant  concentra t ion  (1 uni t /ml) .  
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Dete rmina t ions  were  a lso  made of p lasmin ,  p lasminogen ac t iva tor  and p roac t iva to r  [19], total  ant if ibrino- 
lyric act ivi ty [16], ant ihepar in  act ivi ty [20], the concentra t ion of ant ip lasmins  and an t iac t iva to rs  [16], and 
f ib r inase  [6]. 

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

A sharp  inc rease  in the concentra t ions  of cho les te ro l  (654.73• mg~) ,  phospholipids (275.07• 
14.73 rag%), and f l - l ipoproteins  (1360.68• mg%) was  found in the p l a sma  of the r abb i t s  rece iv ing  
cho les t e ro l  by c o m p a r i s o n  with the control  group. The cor responding  f igures  for  the control  an imals  
we re :  51.62• 0.001), 105.94~4.74 (P < 0.00D, and 112.39• mg~o (P < 0.001) 

The total  coagula tory  act ivi ty of the e ry th rocy te  samples ,  which is de te rmined  mainly by the content 
of th romboplas t i c  fac tor  in the e ry th rocy te s ,  was  lowered in the exper imenta l  r abb i t s  (Table D. No anti-  
t h rombins  were  detected in the e ry th rocy t e s .  The content of the second pla te le t  fac tor  ( thrombin a c c e l e r -  
ators)  in the e ry th rocy te s  of r abb i t s  rece iv ing  the a therogenic  diet was  approximate ly  the same  as in the 
e r y t h r o c y t e s  Of the control  r abb i t s .  No s ta t i s t ica l ly  significant deviat ions l ikewise were  found in the in- 
dices  of ant ihepar in  act ivi ty.  

The rabb i t '  s e ry th rocy t e s  contained no p la smin  or p lasminogen ac t iva tor  and p roac t iva to r .  Anti- 
f ibrinolyt ic  subs tances  inhibiting the phase  of p lasminogen act ivat ion (ant iact ivators)  and f ib r ino-s tab i l i z -  
ing fac tor  were  found in them.  The e ry th rocy te s  of r abb i t s  rece iv ing  cho les te ro l  had a s t ronger  ant i f ibr ino-  
lyt ic  action than the e ry th rocy t e s  of the control  an imals .  This  was observed  when e ry th rocy t e s  washed to 
r e m o v e  p lasma ,  hemolyza te s ,  and s t r o m a  were  tes ted .  The inc reased  antif ibrinolytic act ivi ty of the 
e ry th rocy te  subs t ra te  of the exper imen ta l  an imals  was due to its more  m a r k e d  f ib r in -s tab i l i z ing  p roper ty .  
No significant deviat ions in the content of an t i ac t iva ta r s  w e r e  found. No ant ip lasmins  were  found in the 
e ry th roey t e  f rac t ions ,  except  f r o m  unwashed e ry th roey te s .  The ant ip lasmin act ivi ty of the la t ter  was  due 
to the p l a s m a  p resen t  as  an impur i ty ,  for p l a s m a  has  a high content of an t ip lasmins  [2, 15]. 

A dec rea se  in th romboplas t i c  act ivi ty and an inc rease  in f ib r in -s tab i l i z ing  activi ty of the e r y t h r o -  
cytes  were  thus found in rabb i t s  fed for  long per iods  with choles te ro l .  

It is in te res t ing  to note that f requently analogous changes a re  found in the blood p l a sma  of rabb i t s  
with cho les te ro l  a t h e r o s c l e r o s i s :  a dec r ea se  in the coagulatory and f ibr inolyt ic  act ivi ty  and act ivat ion of 
f ib r inase  [7, 15]. Similar  changes have also been observed  in the p la te le t s  [18] and in the t i s sues  of blood 
v e s s e l  wal ls  [1, 14]. In exper imen ta l  a t h e r o s e l e r o s i s  s im i l a r  changes in the b iochemica l  subs t ra te  ev i -  
dently take place in the blood p l a s m a  and ce l l s  and in the a r t e r i a l  wall ,  and they give r i s e  to s im i l a r  changes 
in the coagula tory  and f ibr inolyt ic  potential .  The b iochemica l  nature  of these  changes has  not yet  been dis-  
covered .  Accumulat ion of f l - l ipoproteins  and a change in the composi t ion of the phospholipids a re  poss ib le  
c ause s  of this  phenomenon. There  a re  r e p o r t s  in the l i t e r a tu re  that f i - l ipoprote ins  have a m a r k e d  ant i -  
f ibr inolyt ic  act ion [10, 23]. Usual ly  cons iderable  changes take place in the phospholipids in atheroselero--  
s is  and, in pa r t i cu la r ,  the re  is an inc rease  in the content of sphingomyelin,  which is  known to p o s s e s s  anti~ 
th romboplas t i c  p rope r t i e s  [21, 24]. The possibi l i ty  cannot be ruled out that the changes obse rved  in the 
coagula tory  and f ibr inolyt ic  act ivi ty  of the e ry th rocy te s  in exper imenta l  a t h e r o s c l e r o s i s  may  also be due 
to other causes ,  which requ i re  c lar i f icat ion.  
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