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The development  of d i s semina ted  i n t r avascu l a r  blood clott ing in the genera l ized  Schwar tz-  
mann reac t ion  is due to act ivat ion of viscous  m e t a m o r p h o s i s  of the pla te le ts  and to t h r o m -  
boplas t ic  and th rombin  format ion ,  developing as the resu l t  of lys is  of the plate le ts  under the 
influence of an t igen -an t ibody  complexes  ( immunoal le rg ic  conflict). 

The pathogenesis  of the genera l ized  Schwartzmann reac t ion  (GSR) is a ssoc ia ted  with i n t r avascu l a r  
blood clotting [12, 16]. The m e c h a n i s m  of its act ivat ion has not yet been  finally explained [6, 10. 17]. 

The object  of the p re sen t  invest igat ion was to study the m e c h a n i s m  of development  of i n t r avascu la r  
blood clott ing in the GSR. 

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

The effect  of s taphylococcal  endotoxin on aggregat ion of the p la te le ts  in vi t ro ,  on viscous m e t a m o r -  
phosis  of the p la te le t s ,  on the blood clott ing sy s t em,  and on pathomorphologica l  changes in the in ternal  o r -  
gans of intact and hepar in ized  dogs and ra t s  during the GSR was studied. Aggregat ion of the pla te le ts  under 
the influence of s taphylococcal  endotoxin was invest igated by mixing 0.2 ml  of c i t ra ted  donor ' s  p l a s m a  (sub- 
s t ra te )  with 0.1 ml  endotoxin (Institute of Expe r imen ta l  Medicine, Academy of Medical Sciences of the USSR, 
Batch No. 487 dated July 25, 1967). To study the ro le  of th rombin  in the m e c h a n i s m  of the p l a t e l e t - a g g r e -  
gating action of the endotoxin the subs t r a t e  p l a sma  was f i r s t  mixed with 500 i.u. a n t i t h r o m b i n - h e p a r i n  (Ge- 
deon Richter) .  The GSR was induced in dogs by two intravenous injections of endotoxin (0.15 m l / k g )  at an 
in te rva l  of 24 h. The ro le  of th rombin  in the pathogenesis  of the GSR was studied in another  s e r i e s  of ex-  
p e r i m e n t s  on s ix  dogs, which r ece ived  an int ravenous injection of hepar in  (420 un i t s /kg)  shor t ly  before  the 
second inject ion of toxin. Blood was tes ted  before  the second injection of toxin and also 5 rain and 1, 2, 4, 
and 24 h the rea f t e r .  Viscous m e t a m o r p h o s i s  of the plate le ts  was studied by counting them,  de te rmin ing  
the aggregat ion  t ime  during reca lc i f i ca t ion  of the p l a s m a  [1] and under the influence of the i r  contact with 
the su r face  of a glass  f lask  [9] in the au thor ' s  modif icat ion [1], and de te rmin ing  the index of adhes ive-  
ness  [7]. The study of the s y s t e m  of p ro -and  anticoagulants included de termina t ion  of the blood clotting 
t ime ,  the p l a s m a  reca lc i f i ca t ion  t ime  [8], the p l a s m a  hepar in  to le rance  [14], t h romboplas t in  fo rmat ion  [4], 
the p ro th rombin  consumption during clott ing of the p l a sma  [15], t h rombin  fo rmat ion  [13], the f ibr inogen con- 
cent ra t ion  in the p l a s m a  (by a g r a v i m e t r i c  method),  and de termina t ion  of the p l a sma  ant i thrombin III level  
[3]. The immunologica l  changes were  de te rmined  f rom the s e r u m  complement  t i t e r  [8]. 

Sta t is t ical  analys is  of the r e s u l t s  was c a r r i e d  out by the S t u d e n t - F i s h e r  method. The in terna l  organs  
were  invest igated his tological ly  during the GSR in 14 intact  and 14 hepar in ized  (40 i . u . /100  g body weight) 
ra t s .  The GSR was induced in the an imals  by two injections of endotoxin (0.03 m l / 1 0 0  g body weight) at an 
in te rva l  of 24 h. The f i r s t  inject ion was given in t raper i tonea l ly  and the second intravenously.  The ra t s  
were  then sac r i f i ced  in pa i r s  a f t e r  10 and 30 rain and 1, 2, 24, 48, and 72 h. P ieces  of t i s sue  f r o m  t h e h e a r t ,  
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lungs, l iver ,  spleen,  and kidneys were  fixed in 10% formal in  solution. Sections were  stained with hematox-  
i l in -eos in  and some of them for  f ibr inogen by Weige r t ' s  method. 

EXPERIMENTAL RESULTS 

Staphylococcal  endotoxin induced aggregat ion  of p la te le ts  in c i t ra ted  p l a sma  in the course  of 55 sec. 
Under the influence of hepar in  (500-125 i .u . /ml)  its p l a t e l e t - aggrega t ing  action was inhibited. 

The pla te le t  count in the dogs was cons iderably  reduced (about l l , 0 0 0 / m m  3 blood) 5 rain and 1, 2, and 
4 h a f te r  the second inject ion of endotoxin. Because of the th rombocytopenia ,  the aggregat ion t ime  of the 
p la te le ts  could not be de termined.  The index of adhes iveness  of the pla te le ts  was increased.  A dec r ea se  
was found in the combined act ivi ty  of the clott ing s y s t e m  ( thromboplas t in ,  p l a s m a  pro th rombin  index, t h r o m -  
bin, f ibr inogen concentra t ion,  and s e r u m  complement  t i ter )  and the f ibr inolyt ic  act ivi ty  of the blood was in- 
c reased .  

The number  of p la te le t s ,  the i r  adhes iveness ,  the i r  aggregat ing  act iv i ty ,  and the indices of the s y s -  
t e m  of p ro -  and ant icoagulants  were  c lose  to t he i r  init ial  values  again a f t e r  24 h. 

In the hepar in ized dogs 5 rain a f te r  inject ion of endotoxin the platelet  count was reduced f rom298,000 + 
45,000 to 106,000 + 35,000/ram 3 blood. The i r  aggregat ion  was r e t a rded  and the index of adhes iveness  in- 
c reased .  However ,  1 h a f te r  injection of the endotoxin the pla te le t  count reached  its initial  level.  The c o m -  
bined act ivi ty  of the blood clott ing s y s t em ,  and th romboplas t in  and th rombin  fo rmat ion  were  sharp ly  r e -  
duced. The injected hepar in  was inact ivated a f te r  24 h and the s ta te  of the clott ing s y s t e m  re turned  to no r -  
mal .  No significant changes were  found in the s e r u m  complement  t i te r .  

On his tological  examinat ion  of the r a t s  s ac r i f i c ed  10 and 30 rain, and also 1-2 h a f t e r  the 2nd injec-  
tion of endotoxin, slight congest ion of the in terna l  organs  was observed ;  but 24-72 h af ter  in jec t ion ,degener-  
at ive changes were  found in the myoca rd ium,  l ive r ,  and kidneys and mult iple  th rombi  in the vesse l s .  Con- 
gest ion of the in te rna l  organs  developed in the hepar in ized r a t s ,  and ex t r avasa t ion  of fluid was found in the 
lungs and myocard ium.  No degenera t ive  changes or  m i c r o t h r o m b o s i s  were  observed.  The r e su l t s  indicate 
that  changes in the functional s ta te  of the blood clott ing s y s t e m  in the GSR a re  phasic  in cha rac te r :  the 
phase  of hypercoagula t ion  developing init ial ly is quickly rep laced  by hypocoagulat ion of the blood. The de-  
ve lopment  of hypercoagula t ion  is due to act ivat ion of viscous  m e t a m o r p h o s i s  of the p la te le ts ,  and of t h r o m -  
boplas t in  and th rombin  format ion ,  thus giving r i s e  to d i s semina ted  mic ro th rombos i s .  

The hypocoagulat ion phase  is the r e su l t  of deficiency of platelet  and p l a s m a  procoagulants ,  t h rombo-  
cytopenia,  hepa r inemia ,  and i nc rea sed  f ibr inolys is .  

Immunoa l le rg ic  conflict  is the ac t iva tor  of viscous m e t a m o r p h o s i s  of the pla te le ts  and of t h romb o -  
plas t in  fo rmat ion  in the GSR: it leads  to agglutination and lys is  of the p la te le ts ,  as a r e su l t  of which the 
p la t e l e t - aggrega t ing  subs tance  ADP [5] and phospholipids posses s ing  th romboplas t i c  p rope r t i e s  (factor  3) 
a re  l ibe ra ted  f r o m  them into the sur rounding  medium.  
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