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In expe r imen t s  on 22 dogs rece iv ing  int ravenous injections of 30% lact ic  acid solution, the 
blood flowing f r o m  the lungs was found to contain p roac t iva to r s  of f ibr inolys is  and f ib r in -  
olytic act ivi ty,  and its p lasminogen content  was higher  than that  of blood flowing into the lungs. 

P rev ious  invest igat ions have shown that many organs  and t i s sues  of the body pos se s s  a high content  
of t i s sue  th romboplas t in  and ac t iva to r s  and p roac t iva to r s  of p lasminogen (profibrinolysin).  In man, the 
lungs and brain ,  uterus,  lymph glands, p ros ta te ,  and thyroid a r e  pa r t i cu la r ly  r i ch  in these  fac tors .  Ac t iva -  
to r s  and p roac t iva to r s  of f ibr inolys is  a re  a lso  found in exudates  of t r aumat ic  and in f l ammatory  origin [1, 
4-6, 11]. In some pathological  s ta tes  (extensive and t r aumat ic  opera t ions ,  blood loss ,  p r e m a t u r e  s e p a r a -  
tion of the p lacenta  during childbirth,  etc.) local  l ibera t ion of t i s sue  ac t iva to r  and t i s sue  th romboplas t in  
takes  place.  Somet imes  the l ibera t ion of these  t i s sue  subs tances  is genera l ized  in c h a r a c t e r ,  leading to 
the development  of subacute f ibr inolys is .  In all probabi l i ty  the t i s sues  and organs  of the living body a r e  the 
sources  f rom which t i s sue  p roac t iva to r s  and, possibly,  t i s sue  th romboplas t in  a r e  per iodica l ly  l ibe ra ted  
into the blood s t r e a m  [2]. 

Detect ion of the p r e s e n c e  of p roac t i va to r s  and de terminat ion  of the deg ree  of f ibrinolytic act ivi ty of 
the blood flowing f r o m  the lungs and into the lungs a r e  of g r ea t  impor tance .  The ob3ect of the p r e sen t  in-  
ves t igat ion was to de te rmine  these  indices over  a per iod of t ime  and the i r  changes  under the influence of 
drugs  act ivat ing f ibr inolys is  in vivo. P a r t i c u l a r  at tent ion was paid to the blood concent ra t ion  of p r o a c t i v a -  
to r s ,  because  an inc rease  in f ibrinolyt ic  act ivi ty  is a ssoc ia ted  with e levat ion of the blood level  of ac t iva to r s ,  
and not with any change in concentra t ion  of the other  components  of the f ibrinolytic s y s t e m  [4, 11]. 

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

Exper imen t s  w e r e  c a r r i e d  out on 22 mongre l  dogs weighing f r o m  5 to 16 kg. 

Before  the expe r imen t  began the dogs rece ived  a subcutaneous injection of 1% morphine  solution. 
F r o m  30 to 35 rain la te r ,  under local anes thes ia ,  the left  ex terna l  jugular  vein, and both f emora l  veins and 
a r t e r i e s  were  exposed.  Under f luoroscopic  contro l  the r ight  and left  c h a m b e r s  of the hear t  were  c a t h e t e r -  
ized. Before  genera l  hepar in iza t ion  (heparin , 'Richter ,"  2-3 ml of solution pe r  animal)  began, s amples  
were  taken f rom the pulmonary  a r t e r y  and vein. Next, a f t e r  injection of 1% hexobarbi ta l  solution (1 ml /kg) ,  
the animal  was  intubated and int ravenous injection of hexobarbi ta l  (total dose  30-50 mg) and of 30% lact ic  
acid solution began. This injection continued until the appea rance  of a definite va scu l a r  r e sponse  (spasm) 
in the lungs. Usually 7-8 min a f t e r  the beginning of lact ic  acid injection, s p a s m  of the pulmonary  ves se l s  
was observed,  and las ted  for 15-16 rain, a f t e r  which the injection of lact ic  acid was r e sumed .  Al together  
the injections of lact ic  acid were  repea ted  7 t imes .  Blood samples  we re  taken at the height of the sp a sm.  
The total dose of lactic acid given in each experiment varied from 800 to I000 rag. 

Injection of morphine and hexobarbital gave rise to a state of respiratory acidosis in the animals 
(pH A 7.17• pH V 7.02• 
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TABLE 1. Content  of P r o f i b r i n o l y s i n  and P r o a c t i v a t o r s  of F i b r i n -  
o l y s i s  in  P ~ . m o n a r y  Blood of Dogs Fo l lowing  In jec t ion  of Lact ic  Acid 

Injection of lactic Blood 
acid sample 

Before injection 

1st 

2nd 

3rd 

4th 

5th 

6th 

V o 
Ao 
LAo 
At #, 
A.., 
LA~ 

A3 
LA~ 
V3 

A5 
LA5 

Legend to T a b l e s  1 and 2: 
blood f lowing f r o m  lungs ;  

?r0fibrinoiys'm Proacfivators t Antifibrmolysin 
(a seo), (__m 3eo) ___ I (a seo) 

~ O I  ~ m  

334 [ 43 12 412 198 17 9 
367 74 18 458 228 50 14 
355[ 92 29 352 238 70 / 31 
299 I 50i 17 348 213 58 ] 33 
368 I 249 :39 518 243 120 69 
339 ] 76 29 346 257 1071 63 
304 44 17 361] 
410 71 I, 51 475 [ 250 27 ]9 
3571132 I 50 336] 210 42 30 
351 43 [ 151325 I -- -- 
412 66 54 491 25, 44 37 

-- 288 - -  - -  -- 
~3 ; ;1  39 330 I -- 1 
2521 90 53 275 2,2 Ll 30 
3 o 5 1 ~  I 66 35, - - 

- 327 -- -- ] - 
- -  [ -- [ 293 -- -- l 

V) blood f rom femoral  vein; A) a r t e r i a l  

LA) venous blood enter ing  lungs. 

TABLE 2. Sca t t e r  of Data  for F r a c t i o n a l  
Changes in Concen t r a t i on  P r o a c t i v a t o r s  of 
F i b r i n o l y s i s  in  Venous  and A r t e r i a l  Blood 
in the Lungs  a f t e r  In jec t ion  of Lact ic  Acid 

Injection of 
lactieacid ~ ~ 

Before in- V o 
jection A o 

LA0 

Vl 
2nd A~ 

L A2 
V2 

3rd A~ 
LA 3 

4th A~ 
L A 4 

5th A5 
LA~ 

?rofibrin-IProactiv- Antffibrin- 
olysin tators , olysL~ 
�9 'in see) I(in see)_ (in see)_ 

i i 

320--5751 190--380 300--640 i 
250--~051300--490) 18o-22o 
285--550 350 -7601 180-375 
195-5401195 5051 13o- 325 
205- 3701290-4801 J8o--28o 
135-610~465-565 1 120- 360 
250-515 185--01,90-380 
250--3601285--435 I -- 
360--460[360--590} 190--310 
260--640[225-610 180--240 
280-4701260--4001 
280--280[255 3191 - 
23o..37Ol269--4~0/ -- 
150-. 325 220--320 
240--.,370 260--505 

The d e g r e e  of oxygenat ion  of the a r t e r i a l  blood unde r  

t he se  cond i t ions  was  80.72• 1.76%, and that  of mixed venous  

blood 41.29~ 2 .72%.  

In jec t ion  of l ac t ic  ac id  led to the a p p e a r a n c e  of m e t a b -  

ol ic  a c i d o s i s  (pH A 6.93:L0.06, pH V 6.74~0.08)  and to changes  
in the d e g r e e  of oxygenat ion  of the blood (%HbO2A 7 6 . 5 2 - 1 . 7 3 ;  

%HbO2v 33.16~=2.54). 

The fol lowing ind ices  of funct ion  of the f ib r ino ly t i c  s y s -  
t e m  w e r e  s tudied:  the blood p l a s m i n o g e n  (p ro f ib r ino lys in )  
c o n c e n t r a t i o n  by B l i x ' s  method [7, 8], as  modif ied  by L a r r i e n  

[9], and the blood a n t i f i b r i n o l y s i n  level  by N i l s s o n '  s method [10]. 

The n u m e r i c a l  r e s u l t s  w e r e  sub jec ted  to s t a t i s t i c a l  

a n a l y s i s  by the F i s h e r  - Student method.  

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

Under  the in f luence  of i n t r a v e n o u s  i n j ec t i on  of l ac t ic  
acid ,  the c o n c e n t r a t i o n  of p r o a c t i v a t o r s  in blood of the p u l -  
m o n a r y  v e s s e l s  was i n c r e a s e d ,  and the t i m e  of l y s i s  of the 

fibrin clot was correspondingly reduced. The concentration of components of the fibrinolytic system (plas- 
minogen, antifibrinolytic activity, proactivators) in the pulmonary blood is shown in Tables 1 and 2. The 
concentration of proactivators in arterial blood was slightly increased over that of venous blood entering 
the lungs. In other words, lysis of the fibrin clot (bovine blood) in the presence of arterial blood flowing 
from the lungs took place in a shorter time. The concentration of plasminogen in arterial blood also was 
higher than in venous blood. In blood samples taken from the femoral vein at the beginning and end of the 
operation, the content of these components of the fibrinolytic system of the blood was appreciably lower 
than in the pulmonary vessels. No changes in the concentration of the antifibrinolytic fraction of the blood 

were observed after injection of lactic acid. 

It will be noted that after injection of 30% lactic acid solution by intravenous drip, conditions favoring 
development of uncompensated metabolic acidosis and activation of fibrinolysis were created in the animals. 
As Tables 1 and 2 show, by the end of the experiment the fibrinolytie activity in all main vascular trunks 

was appreciably increased. 
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Activat ion of the f ibrinolyt ic  s y s t e m  in dogs under the influence of lact ic  acid inject ions in these  ex -  
p e r i m e n t s  was accompanied  by inc reased  l ibera t ion  of p roac t i va to r s  of f ibr inolys is  f r o m  the lungs into the 
blood s t r eam,  and this  in turn acce l e r a t ed  lys i s  of a f ibrin clot  of donor ' s  blood. It is imposs ib le  to be c e r - -  
tain that  the blood p lasminogen concentra t ion  was inc reased .  According to [3], the t ime  of f ibrinolyt ic  a c -  
t ivity of blood flowing f rom the .lung is s ho r t e r  than that  of blood enter ing the lung. The p r e s e n t  expe r imen t s  
demons t ra t ed  an ac t ive  ro le  of the lungs in maintenance of the fibrinolytic "tone" of the body by the r e l e a s e  
of p roac t i va to r s  of the f ibrinolytic s y s t e m  into the blood s t r e am.  

However,  it mus t  be pointed out that  the concent ra t ion  of p roac t i va to r s  was not i nc reased  in all  s a m -  
ples  of a r t e r i a l  blood com pared  with that  in mixed venous blood enter ing the lungs. This finding is in a g r e e -  
ment  with data obtained by obse rva t ions  on pat ients  with var ious  ca rd iovascu l a r  d i s e a s e s  in which the lungs 
were  shown to be concerned to some degree  or other  in maintenance of f ibr inolys is  in the body. 
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