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Acute blood loss  acce l e ra t e s  the clotting of the blood and increases  its f ibrinolytie activity, The 
mechanism of this react ion however has not yet  been d iscovered .  The view has been put forward [1] that 
hypercoagulat ion after  acute blood loss depends on depression of the anti thromboplast in and antithrombin 
activity of the blood. Meanwhile, D. M. Zubairov [4, 5] found no disturbance of the activity of the anticlot-  
ring sys t em after  acute blood loss ,  although he did observe in these conditions an inc rease  in the throm-  
boplastie activity of the blood and the appearance of thrombin in the circulat ion.  The thromboplast ic  sub- 
stance could not enter  the blood st-ream via the lymphatic sys tem,  because after acute blood loss there was 
no inc rease  in the clotting of the lymph [6]. It was accordingly suggested that the hypercoagulat ion in acute 
blood loss was due to an agent entering the blood s t r e a m  f rom the blood vesse l  wall [5]. 

A s imi la r  conclusion was drawn by the authors f rom their investigation. They showed that a pe r fus -  
ate of the aorta obtained after  acute blood loss significantly shortens the time required  for  blood clot fo r -  
ma tion. 

These observat ions  were  continued in the p resen t  study. 

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on 12 dogs weighing f rom 5 to 15 kg. The effect  of acute blood loss 
(from 10 to 20% of the blood volume) on the thromboplast ic  agents the natural  anticoagulants,  and the act i-  
r a t e r s  of f ibrinolysis  entering the blood s t r e a m  was studied. For  this purpose,  under thiopental o rhexo -  
barbi ta l  anesthesia using a modification of I. D. Boenko's  technique [2, 3], a pa r t  of the carot id a r t e ry  was 
isolated humoral ly .  The operat ion was ca r r i ed  out as follows. Two small  incisions (not more  than 1 cm 
long) were  made in the skin of the neck, and the pa r t  of the carot id a r t e ry  was mobil ized above and below. 
Its adventitia was incised and s t r ipped off, leaving the nerve f ibers  running along the course  of the vesse l  
intact.  Ligatures were  passed beneath the adventitia in the upper and lower par ts  of the a r t e ry  and the 
vesse l  was ligated. Another pa i r  of l igatures  was used to fix the cannula through which the vesse l  was p e r -  
fused. The humoral ly  isolated port ion of the a r t e ry  was r insed with physiological  saline, heated to 37 ~ 
and then filled with perfusate  for  5 min. At tile end of this t ime the physiological  saline was washed out 
with 2.5 ml  of liquid and used in the experiment.  These procedures  were  ca r r i ed  out three times before 
and four t imes af ter  blood loss .  

The effect  of the perfusate  was studiedon the recalcif ieat ion time of the plasma with a low platelet  
count [14], on the prothrombin eonsumpt ionbythe  methodof M. A. Kotovshchikova and Z. D. Fedorova [7], 
as modified by B. I. Kuznik [12], the thrombin time [13], and the fibrinolytic activity of the blood by the 
method of Kowarzik and Buluk [15], slightly modified. Because of the special  features of the experiments,  
all the methods used were  sl ightly modified. For  instance, in the control  se r i e s  (except in the method of 
determining prothrombin  consumption) 0.5 ml of physiological  saline was added to the plasma,  and in the 
exper imenta l  se r i e s  the same volume o fpe r fusa t ewas  added. This revea led  the changes taking place much 
more  c lear ly .  The rate  of clotting of the blood was recorded  at the same time [16]. 

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

Addition of the perfusate  obtained both before and after  blood loss caused a significant decrease  in 
the reealcif ieat ion time of the p lasma with a low platelet  count and a sharp increase  in the pro thrombin  

Department of Normal  Physiology,  Chita Medical Institute (Presented by Active Member of the Acad-  
emy of Medical Sciences of the USSR S. R. Mardashev).  Translated f rom Byulleten'  ~ksper imental 'noi  
Biologii i  Meditsiny, Vol. 63, No. 3, pp. 35-37, March, 1967. Original ar t ic le  submitted April 10, 1965. 

248 



construct ion (see Table).* Since no blood entered the perfusate  (as a precaution,  the perfusate  was cen-  
tr ifuged at 3000 rpm and examined under  the microscope) ,  i t  can be concluded that this action was due to 
a cer ta in  compound sec re t ed  by the vesse l  wall. This compound could only be thromboplast ic  substance,  
because the pro thrombin  consumption was inc reased  only under  its influence. The recalc i f ieat ion t ime 
was reduced by a par t i cu la r ly  marked  degree immediate ly  af ter  the blood loss .  It was at the same  t imes 
that the maximal  inc rease  in the pro thrombin  consumption took place under the influence of the perfusate .  
These facts demonst ra te  that the secre t ion  of t issue thromboplast ie  substance is i nc reased  in response  to 
blood loss .  

Blood loss is accompanied by a sharp  inc rease  in fibrinotytic activity.  This reac t ion  may be r e g a r d -  
ed as due to the ent ry  of t issue ac t ivators  of f ibr inolysis  f rom the blood vesse l  wall into the genera l  blood 
s t r eam.  In fact,  the perfusate  obtained immedia te ly  af ter  blood loss cons iderably  shortened the t ime r e -  
quired for  lysis  of the blood clot. 

Finally, immediate ly  after  and 20 rain af ter  blood loss the perfusate  sl ightly increased  the thrombin 
time. Since the exper iments  were  c a r r i e d  out on the same  plasma subst ra te ,  with the addition of thrombin 
of approximately the same activity, i t  may be concluded that anti thrombin compounds had entered the phys# 
iological saline.  

These observat ions  thus showed that the blood vesse l  wall can sec re te  at leas t  three compounds into 
the general  blood s t r eam:  thromboplast ic  factor ,  f ibrinolytic agents, and anti thrombin. 

It is cer ta in  that the acce lera t ion  of blood clotting af ter  acute blood loss depends on the secre t ion  of 
thromboplast ic  fac tor  by the vesse l  wall. It should be noted, however,  that maximal  sec re t ion  of throm- 
boplastic substance took place immediate ly  af ter  acute blood loss,  whereas  the blood clot  was f o r m e d m o s t  
rapidly 15 rain af ter  blood loss .  The authors consider  that these resul ts  are  perfec t ly  consistent .  In the 
intact organism the secre t ion  of t issue thromboplast ic  fac tor  leads to the appearance of active thrombo-  
plast in in the blood s t r e a m  (this react ion involves the part icipat ion of p lasma fac tors  V, VII, and X), chang- 
ing pro thrombinin to  thrombin. P a r t  of the thrombin thus formed in inactivated in the blood s t r eam,  but the  
appearance of f r e sh  amounts of new thrombin leads,  on the one hand, to activation of the p lasma compound 
(factors V, VIII, and IX), and on the other hand, to the format ion of f ibrin clots .  The evolution of the cycle 
of chain react ions takes place gradually.  That is why the maximal shortening of the clotting ~:ime of the 
blood took place not immediately,  but af ter  a definite interval .  

The authors consider  that the secre ted  thromboplast ic  fac tor  as a stimulus to blood clotting. The 
amount of prothrombokinase  l iberated by the vesse l  wall may subsequently diminish, but the chain react ion 
of blood clotting, once s tar ted,  inc reases  in intensity, so that the time of clot  format ion continues to di- 
minish. 

The above r e m a r k s  evidently apply equally to f ibr inolysis .  Immediately  af ter  blood loss the ve s se l  
wall begins to  sec re t e  t issue lysokinases ,  but the inc rease  in fibrinolytic activity only develops 10-30 rain 
af ter  the beginning of bleeding. This depends on the cycle  of intermediate  react ions leading to activation 
of the sys tem of f ibr inolysis  in the intact  o rganism.  

It must  be emphasized once again that in these experiments  a slight increase  in the concentrat ion of 
anti thrombin was found in the perfusate  af ter  blood loss.  Evidently initially the react ion of the vesse l  wall 
to the blood loss was undifferentiated. The inc rease  in the concentrat ion of anti thrombin 20 rain af ter  the 
blood loss probably depended on the appearance of thrombin in the blood s t r e a m  [4, 5], activating the r e -  
lease  of the components of the anticlotting sys tem into the blood s t r eam [8-11]. 

The problem of the intimate mechanism of the react ion revea led  by these experiments  has not been 
discussed.  It mus t  be noted, however,  that Shimanoto and Ishioka [17], who perfused a humoral ly  isolated 
segment  of aorta  with physiological  saline, found that thromboplast ic  factor  appeared in the perfusate .  If 
the resul ts  obtained by these authors are  taken into account, no fur ther  d iscuss ion of our findings is nec-  
e s sa ry .  Blood loss is accompanied by an increase  in the tone of the sympathet ic  division of the autonomic 
nervous sys tem,  leading to secre t ion  of the thromboplast ic  and fibrinolytic substances into the b loods t r eam.  

The inc rease  in the clotting poweru)f the blood and in its f ibrinolytic activity af ter  acute blood loss is 
thus associa ted  with the entry of t issue compounds f rom the vesse l  wall into the general  blood s t r eam.  

* Table omitted in original Russian.  
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