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The sec re t ion  of t i s sue  thromboplas t ic  fac tor  and of f ib r ino tys i s  a c t i v a t o r s  by the in tact  v a s c u l a r  wall 
(especial ly of the veins) is increased  in h y p ~ .  In this way the au thors  explain the development  of h y p e r -  
coagulation and hyperf ibr inolys is  in acute ~ x i a .  

Hypoxia, like asphyxia ,  is accompanied  ~_ marked  acce l e ra t ion  of blosd coagulation [2, 7, 8, 12] and 
by increased  f ibr inolys is  [8, 13]. At the s a ~ :  ~rne the coneenu 'a t ion  of nataral  ant icoagulants  in the 
p l a s m a  falls [8]. The reason  fo r  these  cha-~i~ has not  ye t  been d i s c o v e r e d .  There  a r e  r epo r t s  in the 
l i t e r a tu re  that t i ssue  thromboplas t in  and p I ~ - - ~ o g e n  ac t iva to r s  e a t e r  the blood s t r e a m  in hypoxia [13]. 
However ,  the source  of these  compounds is  ~ o w n .  

Investigations conducted in our D e p a ~ m t  [5, 6] have shown that in certain physiological and path- 
ological states accompanied by predominanc.e J sympathetic imeluences (active blood loss, injection of adre- 
nalin and atropine) the intact vascular wall s-~retes thromboplastic factor and activators of fflbrinolysis 
into the blood stream. Hypoxia is also a c c ~ e d  by an increase in tone of the sympathetic division of 
the autonomic nervous system. The adren2~ concentration in the blood stream rises sharply in this 
condition. 

We therefore carried out an investiga~Sz-n to determine whether the hypercoagulation and hyper- 
fibrinolysis occurring in acute hypoxia are ~ c i a t e d  with the liberation of tissue factors of blood co- 
agulation by the vascular wall into the gener~ circulatibn. 

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

Exper iments  we re  c a r r i e d  out on 12 d~_~ weighing . f rom 7 to 15 kg. Under he.xobarbital anes thes ia  an 
inc is ion was made in the neck,  the t r achea  e ~ s e d ,  and a t r a cheo tomy  tube inser ted .  The lef t  common 
carot id  a r t e r y  or  jugular  vein was carefu l ly  ~ s e c t e d .  The  cent ra l  end of the vesse l  (nea re r  the c lavic le)  
was ligated and a s topper  was inser ted  into ~ e  pe r iphera l  end through a smal l  incision.  In this way the 
sympathet ic  nerves  branching along the cou r s -  of the ve s se l  were  p r e s e r v e d  inmcL Two cannulas ,  t r ea t ed  
with si l icone or paraff in  wax, were  inser ted  i ~ o  the s egmen t  of ~ e  common  carot id  a r t e r y  or  jugular  vein 
isolated as descr ibed above.  The ves se l  w ~  freed f rom blood and then perf~sed with physiological  sa l ine  
heated to 37 ~ 

Acute hypoxia was produced by c l a m p ~  :he t r acheo tomy  tube for  2 rain. The ef fec t  of s amp le s  of 
perfulsion fluid obtained before  (3 samples )  ~_~f a f te r  (7 s ample s )  c lamping of ~he t r acheo tomy  tube was 
studied on the reca lc i f ica t ion  t ime [10], the pr:,~hrombin consumpt ion [4, 5], thrombin t ime  [9], and f i b r i n o -  
lytic act ivi ty of the blood [11] and adhesivenex~ of the plate le ts  [13]. The samples  of per fus ion  fluid were  
col lected every  minute (volume 2 ml). In con~oI invest igat ions 0.5 ml physiological sa l ine  was added 
to the p la sma ,  while in the exper imenta l  t e s ~  =he s a m e  voI~me of perfus ion E~id was added. 

EXPE~IMENTA L R E S U L T S  

Perfus ion  fluid passed through the hu~c~_-~_!ly isolated s ~ m e n t s  of the common ca ro t id  a r t e r y  o r  jugu-  
l a r  vein caused a d e c r e a s e  in the r e c a l c i f i c ~ _ m  t ime,  an inc rease  in p ro thrombin  consumpt ion ,  s l ight  
shor tening of the thrombin t ime (+.his ef fec t  wa_~ not a lways observed) ,  and an inc rease  in f ibrinotyt ic  a c -  
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t iv[ty of the blood and adhes iveness  of the pla te le ts  (Tables 1 and 2). The effects  observed  could only be 
caused  by the en t ry  of t i s sue  fac tors  of blcod coagulation into the perfus ion fluid f r o m  the ve s se l  wall .  In 

f a c t ,  the inc rease  in pro thrombin  consumption could only be due to l iberat ion of th romboplas t i e  fac tor  into 
the perfusion f l u i d .  Shortening of the thrombin t ime  ~}identty was due to l ibera t ion  of ant ihepar in  subs tance  
f r o m  the t i s sues .  The i nc rea se  in f ibr inolys is  could be at tr ibuted to the ent ry  e i ther  of p lasminogen  a c t i v a -  
to r s  or  of t i s sue  tysok inases  into theper fus ion  fluid. Both subs tances  have been found in a r t e r i e s  and 
veins .  F inal ly ,  the i nc rea se  in adhes iveness  of the pla te le ts  was probably due to l ibera t ion  of adhes iveness  
f ac to r  f r o m  the ve s s e l  walls .  Under  the influence of perfusion fluid s amples  1-2 rain a f t e r  c o m p r e s s i n g  
the t r a c h e a  the reca lc i f i ca t ion  t ime  was st i l l  fu r the r  reduced,  the p ro th rombin ' consumpt ion  i n c r e a s e d ,  
f ibronolys is  ac t ivated (by per fus ion  fluid f rom the veins) ,  and adhes iveness  of  the p la te le t s  d imin ished .  
This  r e sponse  continued for  2-3 rain a f t e r  r emova l  of the c lamp f r o m  the t r a c h e o t o m y  tube.  The inc reased  
f ibr inotys is  pe r s i s t ed  throughout the exper iment .  F r o m  7 to l0 rain a f t e r  the beginning of the e x p e r i m e n t  
the th rombin  t ime  re turned  to no rm a l  under the influence of a r t e r i a l  perfus ion fluid, indicating ce s sa t i on  of 
the l ibera t ion  of ant ihepar in  subs tance  into the blood s t r e a m .  

The hypercoagulat ion occur r ing  in acute hypoxia can t h e r e f o r e  b e  explained by i n c r e a s e d  l ibera t ion  
of t i s sue  th romboplas t i c  fac tor  f r o m  the va scu l a r  wail into the genera l  c i rcu la t ion .  The i n c r e a s e  in f i b r i -  
no lys i s ,  On the other  hand, is explained par t ly  by l iberat ion of t i s s u e  lysok inases  (and a l so ,  pe rhaps ,  of 
p lasminogen act ivatorS) ,  main ly  f rom the walls cf the v e i n s .  An impor tan t  ro le  in this reac t ion  undoubted- 
ly belongs to exci tat ion of the sympathe t ic  nervous  sy s t em.  However,  hypoxia alone can br ing  about changes  
in pe rmeab i l i t y  of the va s cu l a r  wall and the r e l e a s e  of the t i s sue  fac to r s  of blood coagulat ion into the g e n -  
e ra l  c i rcu la t ion .  

Until r ecen t ly  doubts we re  exp re s sed  whether  the inc rease  in f ib r ino lys i s  is a p r i m a r y  r e s p o n s e  to 
hypoxia or  whether  it a r i s e s  only a f t e r  the format ion  of clots  in the blood s t r e a m  [1, 8]. Since this  r e -  
sponse  a r i s e s  within 1-2 rain a f t e r  c lamping the t r achea ,  it can be a s s u m e d  that  the i n c r e a s e  in f ibr inoly~ 
s i s  is due to the hypoxia i t se l f .  
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