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A study of coagulation of the blood in dogs in the town of Frunze (760 m above sea  level) and 
at Tuya-Ashu  (3200 m above sea  level)  showed that in the "emergency"  phase  of adaptation 
(the f i r s t  3 days) act ivat ion of f ibr inolysin  and prof ib r ino lys in  accompanied  by inhibition of 
ant i f ibr inolysins  and of inhibitors of p rof ibr ino lys in  ac t iva tors  is observed .  The concen t ra -  
tion of f ibr inogen in the p l a s m a  falls during this pe r iod  by 100 rag%, and this could be a f ac -  
tor  increas ing  vascu la r  p e r m e a b i l i t y  and improving  the t i s sue  oxygen supply. La te r ,  to-  
gether  with an inc rease  in the concentra t ion of f ibr inolysin  and of p rof ibr ino lys in  ac t iva to r s ,  
the level  of inhibitors of f ib r ino lys i s  r i s e s  considerably .  The ra t io  between all  the compo-  
nents of f ibr inolys is  is es tab l i shed  at a new level .  
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During adaptation of lowland dwel lers  to high alti tudes of 2000-3600 m above sea  level  the f ibronyls is  
r i s e s  s teadi ly  af ter  s e v e r a l  phas ic  f luctuations during the f i r s t  days of adaptation,  It is higher in indigenous 
inhabitants of high mountain regions  than in inhabitants of the foothills [1]. This pr inc ip le  has been e s t ab -  
l ished af ter  invest igat ions on man and exper imen t s  on animals  [4]. 

This pape r  desc r ibes  a study of changes in the var ious  components  of the f ibr inolyt ic  s y s t e m  at high 
al t i tudes.  

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

The s ta te  of coagulation of the blood was studied in 28 dogs in the town of Frunze (760 m above sea  
level) and at the hill  s ta t ion of Tuya-Ashu  (3200 m above sea  level) on the third and 26th days of adaptation. 

The blood clotting power  was de te rmined  with the N333 coagulograph and on the basis  of b iochemica l  
t e s t s ,  the f ibrinogen concentra t ion and f ibr inolyt ic  ac t iv i ty  were  de te rmined  by Bidwell 's  method in percent  
and in units by a technique developed by the p r e s e n t  w r i t e r s  [6], and act ivi ty  of the individual components  of 
f ibr inolys is  was de te rmined  by the method of Astrup and Muller,  with calculat ion of the content of compo-  
nents of the f ibr inolyt ic  s y s t e m  by Gr i t syuk ' s  method [3]. 

EXPERIMENTAL RESULTS 

The s ta te  of the genera l  clott ing power of the dogs'  blood at different  per iods  of adaptation is given in 
Fig. 1. As these  data show, a f te r  the dogs had s tayed in the hills for  3 days,  the duration of blood clotting 
was lengthened and its end delayed. On the 26th day of adaptation the s ame  pa t te rn  was found but less  
d e a r l y .  The v i scos i ty  of the blood was sl ightly reduced  and the density of the clot increased .  Changes in 
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Fig. 1. Genera l  indices of clott ing power  of blood during adapta-  
tion of dogs: a) density of clot; b) v i scos i ty  of blood; c) beginning 
of blood clotting; d) end of blood clotting�9 

Fig. 2. Fibrinogen concentrat ion and f ibr inolyt tc  act ivi ty during 
adaptation of dogs. F ibr inogen concentration.- a) in mg  %, b) in 
AFS units; c) f ibr inolyt ic  act ivi ty  (in %). 
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Fig. 3. Act ivi ty  of individual c o m -  
ponents of f ibr inolysis  during adapt-  
ation of dogs: a) ant i f ibr inolysins;  
b) inhibitors of prof ibr inolys in  ac t iva -  
to r s ;  c) f ibrinolys in ac t iva tors ;  d) 
f ibr inolysin.  

the b iochemica l  indices showed that the delay in thrombin  f o r -  
mation could be a t t r ibuted to a marked  inc rease  in the concen-  
t ra t ion  of f ree  hepar in  (initially 13.2 • 1.36 see ,  on the 26th day 
21.8 ~- 1.3 sec;  P <  0.01) and of ant i thrombins (initial thrombin 
t ime  21.5 • 1.17 sec ,  on the 26th day 29.5 • 1.9 see ;  P <  0.01). 
The f ibr tnogen concentrat ion fell  during the f i r s t  days and r e -  
mained low on the 26th day of adaptation. The f ibr inolyt ic  ac -  
t ivi ty  fel l  during the f i r s t  days but ro se  cons iderably  l a t e r  
(Fig. 2). 

Changes in the individual components of fibrtnolysis are 
shown in Fig. 3. During the first days activation of fibrinolysin 
and profibrinolysin took place, accompanied by inhibition of 
antifibrtnolysins and of [nhtbttors of profibrinolysin activators; 
together with activation of heparin and antithrombins, these 
changes could be the cause of the observed hypocoagulat[on. 

On the 26th day not only was a marked increase in the 
levels of fibrinolysin and of profibrinolysin activators ob- 

se rved ,  but the concentra t ion of ant i f ibr tnolystns  was increased ,  and so also,  to an even g r ea t e r  degree ,  was 
the concentrat ion of inhibitors of prof tbr inolys in  ac t iva to r s .  P robab ly  this l a rge ly  r e s t o r e d  equi l ibr ium to 
the p r o c e s s  of  act ivat ion of f ibr inolys is  and ul t imately  led to the es tab l i shment  of genera l  indices of blood 
coagulation at a new and opt imal  level  for  the conditions crea ted .  The cha rac t e r i s t i c  fea tures  of this level  
were  hypocoagulat ion,  a dec rea se  in v i scos i ty  of the blood, and an intensification of f ib r ino lys i s ,  resu l t ing  
in an improvemen t  to the blood supply and of the access  of oxygen to the t i s sues .  At the same  t ime,  the 
r i s k  of hemor rhage  was p reven ted  by  a more  rap id  onset  of blood clotting and an inc rease  in the density of 
the clot,  which were  compensa ted  so  f a r  as th rombos i s  is concerned by- an inc reased  concentrat ion of c o m -  
ponents of the f ibr inolyt ic  sys t em.  

Phas ic  fluctuations in f ibr inolyt tc  act ivi ty  during the f i r s t  days of adaptation can p robab lybe  explained 
by util ization of f ibr inolysin in the rap id  lys is  if f ibrtnogen,  the concentra t ion of which fell in the course  of 
3 days f r o m  271 to 170 mg go on ave rage  for  the s e r i e s .  

Lysis  (reduction) of the f ibr in  f i lm in an animal  adapted to high alt i tudes is biological ly advantageous,  
for  it leads to inc reased  vascu la r  pe rmeab i l i t y  and it fac i l i ta tes  the access  of oxygen to the t i s sues  in the 
initial s tage of adaptation, desc r ibed  by Mir rakh imov [2, 5] as the "emergency"  phase ,  when all  the effor ts  
of the body a re  a imed  at the "fight for  oxygen." This r eac t ion  is in ha rmony  with the reac t ions  of other 
s y s t e m s  respons ib le  for  the oxygen supply of the body: inc reased  a lveolar  venti lat ion,  inc reased  volume 
and l inear  veloci t ies  of the blood flow, inc reased  c i rcula t ing  blood volume,  inc reased  r ed  cel l  count and 
hemoglobin concentrat ion ( increased r e s p i r a t o r y  su r face  of the blood), etc,  

In the next, " in te rmedia te"  phase  the r a t i o  between the components  of f ibr inolys is  changes toward the 
accumulat ion of inhibi tors  during a continued inc rease  in the concentrat ion of f ibr inolysin  and of p r o f t b r i -  
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nolysin activators. The general trend toward hypocoagulation becomes weaker at this time and hemoco- 
agulation is established approximately at the characteristic level for animals adapted for a long time to high 
alt i tudes.  

The fur ther  s tudy of the s ta te  of the components  of f ibr inolys is  during l o n g - t e r m  adaptation to high 
alt i tudes is impor tant ,  for  in the modern  view the f ibr inolys is  s y s t e m  has a d i rec t  re la t ionship  to the r e g u -  
lat ion of cell  m e t a b o l i s m  and the study of its changes mus t  shed light on the mechan i sms  of t i ssue  adapta-  
tion. 
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