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Experiments  on rabbits showed that blood coagulation and thrombosis  developing in blood 
vesse ls  in the inf lammatory loci in acute experimental  pneumoeoccal  pneumonia are  not 
abolished by t rea tment  with bicill in-3. The pneumonia likewise is not completely resolved.  
Treatment  of pneumonia with heparin reduces the severi ty  of the inflammation and abol- 
ishes thrombosis .  The most  effective t rea tment  of pneumonia was by a combination of 
bioillin-3 and heparin.  It is concluded that hypercoagulation of the blood and vascular  t h rom-  
bosis a re  components of pneumonia and respond to heparin. 

The role of blood coagulation and thrombosis  in the pathogenesis of acute pneumonia has received 
little attention in the l i terature.  There  are  repor ts  only of accelerat ion of blood coagulation in patients at 
the height of the disease  [1, 2]. 

It was accordingly decided to study the role of blood coagulation and vascular  thrombosis  in the de-  
velopment of acute experimental  pneumonia and the examine the effect of antibacterial  therapy and of 
heparin on these p rocesses  and on the course  of pneumonia. 

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

In 101 rabbits of both sexes weighing 2-3 kg acute pneumonia was produced by int ra t racheal  injection 
of a 24-h culture of type III pneumococci (one billion bacter ia l  ee l l s /kg  body weight) mixed with 10% poly- 
vinyl alcohol solution in the ratio of 1 : 1 (D. S. Sarkisov 's  method). 

Thromboelas tography (TEG) was ca r r i ed  out the the ISK-64 thromboelastograph.  The plasma reca l -  
cification t ime (method of Bergerhof  and Rock), the p lasma heparin to lerance  (Pol ler ' s  method), the p r o -  
thrombin activity (by Tugolukov's method), activity of factors  V (Wolf's method) and VII (method of Koller, 
Li l l iger  and Duekert), the thrombin t ime (Per l ick ' s  method), and the f ibrinogen content and fibrinolytic 
activity on the plasma (Bidwell's method) were determined in 20 of 101 rabbits.  

The animals were divided into four groups.  The rabbits (27) of group 1 received no t rea tment  af ter  
the production of pneumonia (control), the animals (27) of group 2 were t rea ted  with bicillin-3, the 26 rab-  
bits of group 3 were t rea ted  with heparin, and the 21 rabbits of group 4 were t rea ted  with heparin combined 
with bieillin-3. The bieillin-3 was injected in t ramuscular ly  in a dose of 60,000 i .u. /kg once every six days, 
and heparin in a dose of 1,200 uni ts /kg daily. 

The rabbits of the experimental  groups were saeificed 11 or  19 days, and those of the control  group 
1-2 or  11 days (14 rabbits) af ter  infection. Three  rabbits of the control  group died on the seventh to tenth 
days af ter  infection. In all cases  a macroscopic  descript ion and histological investigation of section through 
each lobe of the lung were ca r r i ed  out. Pieces of the lungs were embedded in celloidin-paraffin and the sec -  
tions were stained with hemalum and eosin, and by the methods of Van Gieson, Gram-Weiger t ,  and Mallory.  
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T A B L E  1. S t a t e  of  B l o o d  C l o t t i n g  S y s t e m  in R a b b i t s  w i t h  A c u t e  
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Fig. 1 Fig. 2 

Fig. 1. Thrombosis in vessels of inflammatory focus in rabbit 
of control group with acute experimental pneumonia. Here and 
in  F i g s .  2 and  3, s e c t i o n  s t a i n e d  w i t h  h e m a l u m  e o s i n ,  O b j e c t i v e  
10, h o m a l  2. 

F i g .  2. F o c u s  of  r e s o l u t i o n  of  i n f l a m m a t i o n  w i t h  t h r o m b o s i s  in  

l u m e n  of a r t e r i o l e  in r a b b i t  w i t h  a c u t e  e x p e r i m e n t a l  p n e u m o n i a  
a f t e r  t r e a t m e n t  w i t h  b i c i l l i n - 3 .  
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Fig.  3. Pat tern  of resolv ing  
acute pneumonia with m a c r o -  
phagal react ion  in rabbi t  a f t e r  
t r e a t m e n t  with bici l l in-3 c o m -  
bined with hepar in .  

E X P E R I M E N T A L  RESULTS 

The investigation showed that acute pneumonia in the rabbi ts  of 
groups 1 and 2 is accompanied on the f i r s t  days a f te r  infection by 
hypercoagulat ion of the blood. This was shown by acce le ra t ion  of the 
genera l  clott ing power  of the blood (TEG, p l a s m a  reca lc i f ica t ion  t ime,  
p l a s m a  hepar in  tolerance) ,  by an inc rease  in procoagulant  act ivi ty of 
the anticlott ing s y s t e m  (thrombin t ime,  f ibrinolyt ic  activity).  In the 
rabbi ts  of groups 3 and 4 at these  t imes ,  while proeoagulant  act ivi ty 
was inc reased  and no changes were  found in the anticlotting sys tem,  
the to ta l  clott ing power  of the blood was not s ignif icantly different  
f rom or iginal ly  (Table 1). 

At the t ime  of sacr i f ice ,  i .e. ,  on the eleventh and nineteenth days 
a f t e r  infection, the blood of the rabbi ts  of group 1 st i l l  re ta ined a t en -  
dency toward  hypercoagulat ion.  In the an imals  of group 2 by this t ime  
the procoagulant  act ivi ty r emained  increased ,  but no changes were  
found in the anticlott ing sy s t em and the to ta l  clotting power  of the 
blood. Under  the influence of hepar in  t r ea tmen t  (group 3), act ivi ty  of 
the procoagulants  except f ibr inogen was down to normal ,  f ibrinolyt ic  
act ivi ty was slightly increased,  and blood clotting was slowed. 

Morphological  investigation showed that one or  two days a f te r  
infection the rabbi ts  of group 1 had signs of p r o g r e s s i v e  pneumonia 
with in f l ammato ry  edema,  with accumulat ion of f ibr in  in the exudate, 

and with widespread  th rombos i s  in the cap i l l a r i e s  and a r t e r i o l e s  in the f0ci of inf lammation.  Th ree  ani-  
m a l s  'which died showed a typical  p ic ture  of lobar  pneumonia with m a r k e d  th rombos i s  in the sma l l  v e s s e l s .  
In the other  14 animals ,  kil led 11 days a f t e r  the beginning of the exper iment ,  p r o g r e s s i v e  focal  pneumonia 
was observed,  with the accumulat ion of a se rous  exudate with or  without leukocytes and mixed with f ibr in  
and often with e ry th roey te s  in l a rge  groups of alveoli ,  by thickening of the a lveo la r  sepia  and by t h r o m -  
bosis  in the cap i l l a r i e s  and a r t e r i o l e s  (Fig. 1). In some  sections a r e a s  of ab sce s s  fo rmat ion  were  seen.  
The macrophaga l  r e sponse  was well  marked .  

Microscopic  invest igat ion of sect ions  through the lungs of the rabbi ts  of group 2 showed zones with 
signs of well  m a r k e d  inf lammat ion.  Th rombos i s  was seen  much less  f requent ly  in the sma l l  blood v e s s e l s  
and cap i l l a r ies  than in group 1. Areas  with signs of inf lammat ion were  found chiefly in the zone of t h r o m -  
bosed ve s se l s  (Fig. 2). The maerophaga l  react ion  was slight.  In the animals  of this group no significant 
d i f ference was found in the mic roscop ic  p ic ture  of the pneumonia in the lungs of rabbi ts  sac r i f i ced  11 and 
19 days a f t e r  the beginning of infection. 

In the rabbi ts  of group 3 the inf lammat ion in the lungs showed a tendency to reso lve  with a m a r k e d  
mac rophaga l  react ion.  In mos t  cases  t h rombos i s  was not p resen t  in the ves se l s ,  and th rombi  found in oc-  
cas ional  sect ions were  in the s tage of absorpt ion.  

In the study of sect ions of the lungs of the an imals  of group 4 no pneumonic foci were  found. Only in 
some  sect ions was a se rous  exudate containing leukocytes p resen t  in the alveoli .  No changes in the blood 
ve s se l s ,  including th rombos i s ,  were  p resen t  in rabbi ts  sac r i f i ced  11 or  19 days a f t e r  infection (Fig. 3). 

In acute exper imen ta l  pneumococoal  pneumonia m a r k e d  hypereoagata t ion  of the blood combined with 
t h rombos i s  in the blood ve s se l s  of the in f l ammatory  focus a r e  thus obse rved  and a r e  not abolished bY ant i -  
biotic the rapy  (bieill in-3).  Adminis t ra t ion  of hepar in  alone in mos t  cases  p reven ted  th rombos i s  and con-  
s iderab ly  reduced the s eve r i t y  of the inf lammation.  Combined t r e a t m e n t  of the exper imenta l  pneumonia 
with antibiotics (bieill in-3) and hepar in  was the mos t  effect ive method.  

It  can thus be concluded that  hypercoagulat ion of the blood and v a s c u l a r  t h rombos i s  a r e  in te rcon-  
nected p r o c e s s e s  with an important  role  in the pathogenesis  of acute exper imenta l  pneumonia.  
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