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Exper imenta l  a l imen ta ry  hyper l ipemia ,  produced by lipids of animal  origin,  fac i l i ta tes  the 
development of th rombocy tos i s ,  ac t iva tes  v iscous  m e t a m o r p h o s i s  of the p la te le ts ,  i nc r ea se s  
th romboplas t in  and thrombin  format ion ,  and inhibits f ibr inolys is .  

Lipemic  (chylous) s e r a  cause agglutination of no rma l  pla te le ts  of nonimmunologic nature in v i t ro  [1], 
as a resu l t  of v iscous  m e t a m o r p h o s i s  of the pla te le ts  under the influence of the s e r u m  l ipoprote ins  [4, 5]. 
This p r o c e s s ,  i .e . ,  v iscous  m e t am orphos i s ,  includes adhesion of the p la te le ts  to the subendothelial  s t r u c -  
t u re s  of the connective t i s sue  of the ve s s e l  wal ls ,  to the injured endothellum, and to other  su r faces , fo l lowed  
by the i r  aggregat ion and b iochemical  convers ions  during which the platelet  f ac to r s  activating blood coag-  
ulation and spasm of the v e s s e l s  a re  l ibera ted ,  thereby promot ing the fo rmat ion  of hemosta t ic  and obs t ruc -  
t ive th rombi .  The object of the p resen t  investigation was to study the c h a r a c t e r  and m e c h a n i s m  of this 
effect  of a l imenta ry  l ipemia  on viscous  m e t amorphos i s  of the pla te le ts  and the state of the blood clotting 
sys tem.  

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

Al imenta ry  hyper l ipemia  was induced in healthy pe rsons  by a single helping of 350-400 ml  smetana  
(sour c ream) .  Blood was taken for  test ing 4 h l a te r .  Blood of the same pe r sons  in a fasting state was used 
as the control .  Pla te le t  s tudies included counting [2], de terminat ion of the aggregat ion t ime during r e c a l -  
cification of the p l a sma  [2] and by contact  with the sur face  of a g lass  f lask  [11] in the au thor ' s  modificat ion 
[2], and the index of adhes iveness  [10]. The investigation of the blood clotting s y s t e m  was based  on d e t e r -  
minat ion of i ts  total  act ivi ty (measu remen t  of the clotting t ime  of whole blood in nons i l i cone- t rea ted  tubes 
[4], p l a sma  heparin to le rance  t e s t  [7]), de terminat ion of the act ivi ty of the f i r s t  phase of clotting ( thrombo-  
plast in  format ion  tes t  [8], p ro thrombin  consumption t e s t  [13l), and determinat ion of the act ivi ty of the second 
phase of clotting (thrombin fo rmat ion  tes t  [6]). Changes in the th i rd  phase of blood clotting were  judged 
f r o m  the p l a sma  f ibr inogen concentrat ion (determined g rav ime t r i ca l ly ) .  Activity of the 4th phase of clotting 
was e s t ima ted  f r o m  the t ime  of f ibr inolys is  of the euglobulin f ract ion of the p l a sma  [12]. The concentrat ion 
of f l - l ipoproteins  in the s e r u m  was de te rmined  by a tu rb id ime t r i c  method [3]. 

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

The t e s t s  were  c a r r i e d  out on 20 pe rsons  aged 20-46 y e a r s .  As Table 1 shows, the r e su l t  of fa t loading 
was to inc rease  the concentrat ion of f l - l ipoproteins  in the blood of the healthy subjec ts ,  to inc rease  the p la te -  
let  count, and to inc rease  the index of adhes iveness  of the pla te le ts  and the i r  aggregat ing act ivi ty.  The a l i -  
menta ry  hyper l ipemia  developing a f t e r  an intake of animal  fat was thus accompanied  by act ivat ion of viscous  
me tamorphos i s .  
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TABLE 1. Effect  of Al imenta ry  Hyper l ipemia  on Viscous Metamorphos is  of Pla te le ts  and Functional State 
of the Blood Clotting System (M•  n=20) 

Method of invest igat ion Init ial  data 4 h a f te r  fat loading P 

264~-15 320• <0.05 Pla te le t  count (in thousands / r am 3) 
Pla te le t  aggregat ion t ime  during p l a sma  r e -  

calcif icat ion (in sec) 
Pla te le t  aggregat ion  t ime  in f lask  (in sec) 
Index of adhes iveness  of p la te le ts  (in %) 
Blood clotting t ime  in nons i l i cone- t rea ted  

tube (in min) 
P l a s m a  pro th rombin  t ime  (in sec) 
P l a s m a  pro thrombin  index (in %) 
Serum pro thrombin  t ime  (in sec) 
Serum pro thrombin  index (in %) 
Thromboplas t in  fo rmat ion  t ime  (in min) 
Maximal  th romboplas t in  act ivi ty (in sec) 
Thrombin  fo rmat ion  t ime  (in min) 
Maximal  th rombin  act ivi ty (in sec) 
P ro th rombin  consumption (in %) 
Hepar in  t ime  (in min) 
Fibr inogen concentra t ion (in m g / m l )  
Time of f ibr inolys is  (in h) 
Concentrat ion of f i - l ipoprote ins  (in rag%) 

37• 
69.6 ~-8.2 

27• 

23•  
39.3•  
39.5 • 4.2 

6.3• 

15 4- 0.2 

94.8 �9 i.I 

28.8• 

55.1 ~-2.8 

3.5• 

13.5 :el.l 

4.1 • 0.03 

11.94-0.1 

39.7• 

9.6• 

4.3~:i.3 

3.4~- 0.i 

707.14- 38.5 

6.8~-0.1 
14.24- 0.02 

101.2 =~1.7 
28.8+1.2 
50.8-~2.2 

3 .6*0.02 
13.1•  

4•  
11.5• 
50.4~-3.3 
10.1 =~0.2 

5.2 ~-0.2 
4.1 * 0.01 

897.54-24.2 

<0.05 
< 0.05 
< 0.05 

>0.05 
<0.05 
<0.05 
>0.05 
>0.05 
>0.05 
>0.05 
>0.05 
<0.05 
<0.05 
>0.05 
>0.05 
<0.05 
<0 .05  

Analysis  of the r e su l t s  in Table 1 shows that 4 h a f t e r  fat  loading, th romboplas t in  and thrombin  f o r -  
mation were  act ivated,  the p ro thrombin  act ivi ty and f ibrinogen concentrat ion of the p l a sma  were  inc reased ,  
and f ibr inolys is  was inhibited. 

These changes a re  based  on the th romboplas t i c  act ivi ty of the phospholipid f rac t ion  of the s e r u m  l ipo-  
pro te ins ,  which leads to an inc rease  in th romboplas t in  format ion .  Active p l a sma  th romboplas t in  causes  
the convers ion  of p ro thrombin  into th rombin ,  which ac t iva tes  v i scous  m e t a m o r p h o s i s  of the pla te le ts  [4]. 
The development  of t h rombocy tos i s  is evidently due to r e l e a s e  of p la te le ts  f r o m  the depots as a r e su l t  of 
an inc rease  in the i r  l ip id - t r anspor t ing  function [9]. The mechan i sm of inhibition of f ibr inolys is  in hype r -  
f i - l ipoprote inemia  is not yet  c l ea r .  

Al imenta ry  hyper l ipemia  caused by an imal  fa ts  can thus be cons idered  as a link in the pathogenesis  
of i n t r avascu l a r  th rombus  format ion .  
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