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In j ec t i on  of a d r e n a l i n  i s  a c c o m p a n i e d  by  a c c e l e r a t i o n  of b lood  c l o t t i n g  and by  an i n c r e a s e  
in the  f i b r i n o l y t i c  a c t i v i t y  of the  b lood .  The  c o a g u l a b i l i t y  of l ymph  r e m a i n s  unchanged  un -  
d e r  t h e s e  c o n d i t i o n s .  The  r e s u l t s  i n d i c a t e  tha t  h y p e r c o a g u l a t i o n  and h y p e r f i b r i n o l y s i s  d e -  
v e l o p i n g  a f t e r  i n t r a v e n o u s  i n j e c t i o n  of a d r e n a l i n  a r e  not  due to the  l i b e r a t i o n  of h e m o c o a g u -  
l a t i ng  compounds  into the  b lood  d i r e c t l y  f r o m  the v e s s e l  w a l l s .  

I n j ec t i on  of  a d r e n a l i n  is  known to be  fo l lowed by  h y p e r c o a g u l a t i o n  and h y p e r f i b r i n o l y s t s .  Th i s  r e s -  
ponse  i s  l a r g e l y  due to the  l i b e r a t i o n  of t i s s u e  b lood c l o t t i n g  f a c t o r s  f r o m  the  i n t ac t  v e s s e l  w a l l  in to  the  
g e n e r a l  b lood  s t r e a m  [10-12,  15, 29]. 

T A B L E  1. Changes  in C l o t t i n g  I n d i c e s  in  L y m p h  and Blood a f t e r  
I n j e c t i o n  of A d r e n a l i n  

Index studied 

Clotting time of blood (in zec): 
in ordinary tube 

in silicone-treated tube 

Degree of thrombotest 

Recalcification time (in see) 

Prot~ombin consumption (in see) 

Prothrombin index (in %} 

Factor V (in %) 

Factor VII (in %) 

Factor X (in %) 

Thrombin time (in sec) 

Free heparin (in sec) 

Fibrinogen (factor I) concentra- 
tion (in rag) 

Factor XlII (in see) 

Fibrinolysis (in min) 

Statis- 
tical 
index 

Lymph I Blood (plasma) 
control expt. ~ control expt. 

243* 
20 

424 
154 

7* 
0,4 
66* 
6,8 
37* 
1,7 

121. 
7 

102 
2,3 
99 
1,3 
98 
1,6 
31 
2,3 
9,5 
2,0 

16,1 
2,0 
110 

6 
29* 
9,4 

Note .  S t a t i s t i c a l  a n a l y s i s  by  the  d i f f e r e n c e  me thod .  
*P  < 0.05.  
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TABLE 2. P r e s e n c e  of Components of the Fibrinolyt ic  System in 
Lymph and P l a s m a  before  and a f t e r  Inject ion of Adrenal in  

Substrate  studied 

Lymph 
Lymph + s t rep tok inase  
Fibr inolys in  + physiological  

sal ine 
Lymph + f ibr inolysin 
P l a s m a  
P l a s m a  § s t rep tokinase  
F ibr inolys in  + physiological  

sal ine 
P l a s m a  + f ibr inolysin  

Legend: 
sample ;  

Control  Exper imen t  

f ibr in  disks 

u n -  

h e a t e d  

-H- 
+++ 

++ 

+ 
+ 

-H- 

+-IF 

u n -  
h e a t e d  

heated 

+ -H- 

-~ -H- 

+ + 
+ ++ 
+ +++ 

+++ +++ 

heated 

+ 

++ 

+ 

llI 

++ 

+) Lysis  under  sample  only; ++) lys is  for  2-3 m m  around 
+++) lys is  for  4-5 m m  and more  around sample .  

Never the les s ,  t i s sue  subs tances  can also en te r  the genera l  blood s t r e a m  f r o m  the lymph. The lymph 
contains all  the p l a s m a  fac to r s  of blood clot t ing and fibrinolytic agents [3, 4, 14, 18, 21, 25]. The poss ib i l i -  
ty is not ruled out that  a f t e r  injection of adrenal in ,  t i s sue  th romboplas t ic  subs tance  and ac t iva to rs  of f ib-  
r ino lys i s  may  en te r  the blood s t r e a m  via the lymph. To t e s t  this hypothesis ,  the invest igat ion descr ibed  
below was undertaken.  

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

Exper imen t s  were  c a r r i e d  out on seven dogs of both sexes  weighing f rom 8.5 to 26 kg, anesthet ized 
with hexobarbi ta l .  Lymph was col lected through s i l i cone - t r ea t ed  cannulas f rom the thoracic  duct at the 
point where  it en te r s  the left  venous angle.  The clot t ing indices were  de te rmined  in the lymph and blood 
before  and 5 min a f te r  injection of 0.1% adrenal in  solution (0.02-0.04 m l / k g ) .  The exper iment  was c a r r i e d  
out in this manne r  because  in previous  invest igat ions [11, 12] the g rea t e s t  changes af fec t ingthe  clott ing sy s t em 
of the blood were  recorded  5 ra in  a f t e r  injection of adrenal in .  The following indices we re  de termined:  the 
clott ing t ime of the blood and lymph in o rd ina ry  and s i l i cone - t r ea t ed  tubes [26], the t h rombo tes t  [7, 22], 
the reca lc i f ica t ion  t ime  [20], the p ro thrombin  consumption [8, 9], the pro thrombin  t ime  (by the method of 
the Leningrad Insti tute of Blood Transfusion) ,  the concentra t ions  of fac tors  V [27], VII [6], and X [13], the 
th rombin  t ime  and f ree  hepar in  [29], the concentra t ion of fac tor  XIII [1], the f ibrinogen level  [16], and the 
f ibrinolyt ic  act iv i ty  in the euglobulin f rac t ion  [23] and on f ibr in  disks [19, 24]. 

EXPERIMENTAL RESULTS 

As the r e su l t s  given in Table 1 show, the clot t ing t ime of the lymph was much g r e a t e r  than the clot t ing 
t ime  of blood and p la sma .  This can be explained not only by the lower concentra t ion of fac tors  I, V, VII, 
and X in the lymph, but also by the absence  of p la te le ts .  Af ter  injection of adrenal in ,  the clot t ing indices 
of the lymph were  unchanged. These  resu l t s  a re  in ag reemen t  with those obtained by Zubarov and K u r o -  
chkin [4], who found no acce l e ra t ion  of lymph coagulat ion a f t e r  m a s s i v e  blood loss accompanied  by mark ed  
hyperadrena l inemia .  

Meanwhile, under  the influence of adrenal in ,  the blood clott ing t ime  was sharp ly  reduced,  the degree  
of the t h rombo tes t  was ra i sed ,  the p l a sma  reea lc i f ica t ion  t ime  was reduced,  the p ro thrombin  consumption 
inc reased ,  the f ibrinogen concentra t ion lowered,  and f ibr inolys is  cons ide rab ly  s t imulated.  The concen t r a -  
t ion of p l a sma  fac to r s  V, VII, X, and XIII, the thrombin  t ime,  and the f r ee  hepar in  concentra t ion were  not 
s ignif icant ly changed. 

The p r e sen ce  of al l  components  of the f ibrinolyt ic  s y s t e m w e r e  demons t ra ted  both in the lymph and 
the p l a sma  by the f ibr in  disk method (Table 2). 
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The lymph contained the p roac t iva to r  of p lasminogen (lymph with s t rep tok inase  gave a l a rge r  zone 
of lysis  than lymph without s t reptokinase) ,  p lasminogen ac t iva tor  (lysis on unheated disks was g rea t e r  
than on heated), p lasminogen (lysis with s t rep tok inase  on heated disks was g r ea t e r  than without s t r ep to -  
kinase) ,  p lasmin (the p resence  of lys is  on heated disks) ,  and ant ip lasmin (lysis by lymph with f ibr inolysin 
was less than lysis by fibrinolysin alone). The plasma contained similar compounds although, admittedly, 
it contained more  inhibi tors  than ac t iva to rs  of p lasminogen.  

After  inject ion of adrenal in  the fibrinolytic p rope r t i e s  of the lymph were  unchanged. In the p lasma,  
however ,  there  was an i nc rea se  in the concentra t ion  of p roac t iva to r s  (p lasma with s t rep tok inase  gave m o r e  
marked  lys is  than without s t reptokinase)  and ac t iva to r s  of p lasminogen (a di f ference in tys is  on heated and 
unheated disks before  and a f te r  injection of adrenal in) ,  while the concentra t ion of inhibitors was reduced 
(lysis by p l a sma  with f ibr inolysin  a f t e r  injection of adrenal in  was g r e a t e r  than before  its injection). 

Af ter  injection of adrenal in  the r a t e  of blood clot t ing and i ts  f ibrinolyt ic  act ivi ty  a r e  thus inc reased .  
Under these c i r c u m s t a n c e s  the re  is no change in these indices of lympth coagulation. The r e su l t s  indi-  
cate  that hypercoagulat ion and hyper f ibr inolys is  developing a f t e r  injection of adrenal in  a r e  not due to the 
ent ry  of blood clott ing fac to r s  via the lymph, but a r e  due to thei r  r e l e a se  into the blood d i rec t ly  f rom the 
ves se l  walls [10-12, 15]. Natural ly  the possibi l i ty  is not ruled out that  blood clott ing is acce le ra t ed  through 
act ivat ion of the in ternal  mechan i sm of th romboplas t in  fo rmat ion  [2-5, 17]. 
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