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Exper imen t s  on dogs show that e - a m i n o c a p r o i e  acid has no effect  on r e s to ra t ion  of the 
volume or  prote in  composi t ion of the p l a sma  af te r  acute blood los s .  The r e su l t s  of these 
expe r imen t s  do not suppor t  the view that a f ibr in  l a y e r  is  p r e sen t  on the inner  su r face  of 
the endothelium and ba s em en t  m e m b r a n e s  of the v e s s e l s  which plays a s ignif icant  ro le  in 
v a s c u l a r  pe rmeab i l i t y .  

The view has recent ly  been e x p r e s s e d  [4, 5] that a p e r m a n e n t  f ibr in  l aye r  is p r e sen t  on the inner 
su r faces  of the endothelium and ba s em en t  m e m b r a n e  of blood ve s se l s ,  is constantly being renewed through 
the fo rmat ion  of f ibr in  and f ib r ino lys i s ,  and has a ma rked  effect  on va scu l a r  pe rmeab i l i ty .  There  is no 
d i rec t  exper imenta l  evidence to suppor t  this  view, and the indi rec t  evidence [2, 3, 8, 9] is against  it .  

In a previous  invest igat ion the w r i t e r  [1] showed that  the intensi ty of development  of toxic edema of 
the lungs and the r a t e  of t r a n s c a p i l l a r y  pa s s age  of wa t e r  and pro te ins  f rom the blood into pulmonary  edema 
fluid and f r o m  the t i s sues  into the blood a re  identical  in dogs rece iv ing  and not rece iv ing  e - aminocap ro i c  
acid (~-ACA). 

In the p r e s e n t  invest igat ion the effect  of e-ACA on r e s to ra t i on  of the c i rcula t ing p l a s m a  volume and 
the concentra t ions  of pro te ins  c i rcula t ing in the va scu l a r  s y s t e m  was invest igated in the ea r ly  s tages  a f t e r  
acute blood l o s s .  

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

Expe r imen t s  were  c a r r i e d  out on two groups  of dogs (8 an imals  in eachgroup)  of both sexes ,  weighing 
7-31 kg. One group of dogs r ece ived  e-ACA (200 mg/kg ,  3 t imes  a day) for  4 days in mea t  pe l l e t s .  In this 
dose, e-ACA sharp ly  inhibits f ibr inolyt ic  act ivi ty  of the blood [7]. The other  group of an imals  rece ived  no 
e-ACA and acted as the control .  

In the dogs of both groups ,  be fo re  bleeding (25% of the blood volume f rom the f e m o r a l  a r t e ry ) ,  and 
60 and 120 min the rea f t e r ,  the volumes  of c i rcula t ing blood (CBV), plasr~a (CPV), and e ry th rocy te s  (CEV), 
and the content (CPC) and concentra t ion of total pro te in  in the p l a s m a  and the hema toc r i t  index (HI) of the 
blood were  de te rmined .  

The CBV was de te rmined  f rom the degree  of dilution of in t ravenously  injected homologous e r y t h r o -  
cytes labeled with p32. During de te rmina t ion  of CBV 60 and 120 rain a f t e r  blood loss ,  the number  of labeled 
e ry th rocy t e s  r emoved  during bleeding was sub t rac ted  f r o m  the total  number  injected before  blood l o s s .  
HI of the blood was de te rmined  with a hema toc r i t  (3000 r p m  for  30-40 min), the total pro te in  concentrat ion 

Depar tmen t  of Radiat ion Pathophysiology,  Inst i tute of Medical Radiology, Academy of Medical Sciences 
of the USSR, Obninsk. (Presented  by Academic ian  of the Academy of Medical Sciences of the USSR, N. A. 
Fedorov. )  T rans la t ed  f r o m  Byulleten '  l~ksper imenta l 'no i  Biologii i Meditsiny, Vol. 69, No, 3, pp. 36-39, 
March,  1970. Original a r t i c le  submit ted  August 7, 1969. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
5/. Y. 10011. All rights reserved. This article cannot be reproduced for an$ purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

258 



TABLE 1. Effect of e-ACA on Passage  of Fluid and Prote in  into 
Vascular  System after  Acute Blood Loss in Dogs 

Fluid 
(in ml/kg) 

Protein (in 
g/kg) 

Without e -ACA With s -A CA 
entered '~ I[~ min entered 

~ 60--120 
60 min 

] 
12,2 8,6 / 5,5 

0,85 0,32"[ 0,19' 

0--120 
rain 

13,8 

0,51" 

0 - - 6 0  6 o - - 1 2 (  

min min 

8,7 4,5 

0,34* 0,14" 

0--120 
rnin 

13,2 

0,48* 

*P < 0.05 compared with resul ts  before blood loss .  

Note. In Tables I and 2, differences between experimental  andeontrol  
groups a re  not s ta t is t ical ly  significant, and values of m are  therefore  
not given in the tables.  

TABLE 2. Effect of r  on 
Recovery  of Serum Protein  
Composition after Acute Blood Loss  
in Dogs 

O O ~ 

Without ~-ACA 

Albumin 
(in g/kg) 

Globulins 
(in g/kg) 

CZ z 

G 3  

7 

A/G ratio 

1,70 

0,12 
0,24 
0,26 
0,35 
0,51 
0,33 

0,94 

1,27 

0,09 
0,18 
0,19 
0,26 
0,38 
o,2s 1 

0,94 

1,54 1,81 

0,09 0,07 
0,15 0,13 
0,t5 0,18 
0,28' 0,29 
0,40 0,35 
0,35 0,34 

1,08 1,33 

with ~-ACA 

Albumin 
(in g/kg) 

Globules 
(in g/kg) 

O~ 1 . 

7 �9 

A/G ratio 

1,62 

0,10 
0,15 
0,24 
0,32 
0,50 
0,41 

0,94 

in the p lasma by the IRF-22 r e f r ac tomete r ,  and CPV and CEV were  
calculated f rom the values of CBV and HI. The relat ive proport ions  
of protein f ract ions  in the se rum was determined by paper  e l ec t ro -  
phores is ,  using veronal -medinal  buffer (pH 8.6, t~ = 0.1)o CPC and 
the content of protein fract ions in the se rum (CPF) were calculated 
f rom the values of CPV and the concentrat ions of total protein in 
the p lasma and protein fract ions in the blood se rum.  

The absolute quantities of water  and proteins passing f rom 
the t issues  into the vascular  sys tem were  calculated f rom the 
difference between values of CPV and CPC actually found 60 to 
120 rain af ter  bleeding and their  expected contents left in the 
vascu la r  sys tem after  removal  of 25% of the blood volume.  

mental animals .  

s ta t is t ical ly  significant.  Differences between the content of individual protein fract ions in the vascular  
sys tem 60 and 120 rain after  bleeding likewise were not significant (Table 2). 

The resul ts  thus show that p re l iminary  and repeated administrat ion of e-ACA to dogs had prac t ica l ly  
no effect  on restc  rat ion or  redis t r ibut ion of fluid and protein in the body in the ear ly  stages after  acute 
blood loss .  

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

In both groups of dogs, the values of CBV, CPC, and the total 
protein concentrat ion in the p lasma were  not r e s to red  60 rain af ter  
the beginning of bleeding, while CPV and HI of the blood were in-  
distinguishable from their initial values. A significant recovery of 
CBV, a small but not signifieantinerease in CPV, and a decrease 
in HI of the blood and in the total protein concentration in the 

1,21 1,46 1,74 plasma were found 120 rain after the beginning of bleeding. CPC 

had not yet regained its initial value. 0,08 0,09 0,08 
0,11 0,14 0,I0 
0,18 0,19 0,20 The calculations showed (Table 1) that in the course  of 60 
0,24 0,32 0,29 min after  bleeding, 38% of protein and 700/0 of fluid relat ive to the 0,37 0,33 0,35 
0,3I 0,31 0 , 2 7  quantities r emoved  by bleeding passed f rom the t issues  into the 
0,94 I 1006 1,35 vascular  sys tem of the control animals .  The corresponding figures 

for  the experimental  dogs were  40 and 70%. In the course  of 120 
min, 60% of protein and 113% of fluid entered the vascu la r  sys tem 
of the control animals ,  compared with 56 and 106% for the exper i -  

The differences between these values in the control and experimental  animals were not 
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The p resen t  exper iments  were  ca r r i ed  out under conditions of rapid compensatory  passage of water  
and prote ins  f rom the t issue fluid into the vascu la r  sys tem.  The state  of the membranes  and, in par t icular ,  
the state  of the hypothetical f ibrin l aye r  must  have some influence on the ra te  of t ranscapi l la ry  passage of 
wate r  and proteins ,  which is known to take place by diffusion and ul t raf i l t ra t ion .  In the presen t  exper iments  
the conditions were  favorable to p rese rva t ion  and growth of the f ibrin l ay e r  on the inner surface  of the 
endothelium and basement  membranes  of the blood vesse l s ,  because  prolonged and repeated  adminis t ra t ion 
of large  doses of e-ACA prevented f ibr inolysis .  Selective tes ts  of the efficacy of the dose of e-ACA used 
in these exper iments  showed that 2 and 3 h af te r  adminis t ra t ion of a single dose of e-ACA the f ibrinolytic 
activity of the blood (determined by the euglobulin method [6]) was reduced to between 33 and 500/0 of its 
initial value.  Because of the rapid breakdown of fibrinogen in dogs (half of it is b rokendownin2 .4day  s [7]), 
adminis t ra t ion of e-ACA for 4 days can be regarded  as sufficient.  However, no dif ferences  were  found 
between the r e c o v e r y  of CPV and CPC or  in the t ranscap i l l a ry  passage of fluid and proteins  f rom the t i ssues  
into the blood af ter  blood loss between the exper imental  and control groups of animals .  The resu l t s  of 
these exper iments  do not confirm the view [4, 5] that f ibr in f i lms a re  p resen t  on the inner  sur faces  of the 
endothelium and basement  membranes  of the blood vesse l s ,  and that these l aye r s  play an important  role  in 
vascu la r  permeabi l i ty .  
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