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Table II. Rate of clearance from peripheral blood and organ uptake of 51Cr-labelled E. coli in irradiated and control mice ~ 

Experimental group % of injected radioactivity Rate of No. 
clearance 
K • 100 Liver Spleen Lungs Kidney Total of 

recovered mice 

7 days after 1000 r'ads 14.6 4- 1.1 74.8 4- 0.7 b 0.47 4- 0.05 b 2.3 ~_ 0.2 b 0.34 i 0.03 b 77.9 4- 0.8 6 
14 days after 800 rads 15.8 • 0.9 b 74.6 -4- 1.3 b 0.74 -4- 0.20"o 2.8 4- 0.3 b 0.61 4- 0 .13  78.74- 1.0 8 
Controls 11.9 4- 0.2 66.1 4- 0.6 2.64 4- 0.32 6.4 4- 0.3 0.62 4- 0.03 75.7 4- 0.8 8 

All vahles are means :L standard errors, b Significantly different from controls at the 0.01 level. 

which  had  been  i r r ad ia ted  wi th  800 and  1000 rads  14 and  
7 days  earlier respect ively ,  as well as un i r r ad i a t ed  control  
mice, were in jec ted  Lv. via  a tai l  veii1 w i th  3.2 to  4.2 • 109 
organisms.  Blood samples  were ob ta ined  under  l ight  e ther  
anaes thes ia  f rom the  orbi ta l  venous  plexus  2 and  20 rain 
later,  since i t  had  been  found in a p re l iminary  e x p e r i m e n t  
t h a t  labelled bac te r ia  d i sappeared  exponen t i a l ly  f rom the  
c i rculat ion for a t  least  25-30 min  af ter  inject ion.  The ra te  
of c learance K was  ca lcula ted  f rom the  equa t ion  
Ct~ = Ct~ e-K(6-q) , where  Ct~ and Ct~ are the  concent ra -  
t ions  a t  t imes  t 1 and  t~ (in rain) respect ively .  40 min  af ter  
the  in jec t ion  mice were killed by  cervial  d is locat ion and  
liver, spleen, lung and  one k idney  r emoved  and  diges ted  
wi th  ni tr ic  acid. R ad ioac t i v i t y  of blood samples  and organ 
digests  was measu red  by  g a m m a  count ing  in a scinti l la-  
t ion  wel l - type  counter .  

The resul ts  are summar i zed  in Table  II .  In  b o t h  
groups  of i r r ad ia ted  mice the  ra te  of c learance of bac te r ia  
f rom the  b lood was  grea te r  t h a n  in controls ,  and  so was 
the  up take  of r ad ioac t iv i ty  by  the  liver. The up t ak e  by  
the  spleen and  lung was  reduced  in i r r ad ia ted  mice. How-  
ever, the  up take  of r ad ioac t iv i ty  by  the  rest  of the  b o d y  
o the r  t h a n  liver, spleen and  lung was no t  changed,  sug- 
gest ing t h a t  increased vascular  permeabi l i ty ,  if it  was 
present ,  had  l i t t le  if a n y  effect.  

The grea te r  up take  by  the  l iver suggests  t h a t  the  in- 
creased ra te  of c learance of part icles  f rom the  blood is the  
resul t  of a grea te r  phagocy t i c  ac t iv i ty  of l iver R E  cells. 
There  is ev idence  f rom o the r  expe r imen t s  ind ica t ing  t h a t  
t he  higher  ra te  of c learance of colloidal par t ic les  f rom the  
blood of i r r ad ia ted  mice  is a consequence  of increased 
in tes t ina l  pe rmeab i l i t y  for bac te r ia  and /o r  the i r  p roduc t s  
(~Lllvldg). These are known  to  be able to  s t imula te  R E S  
ac t iv i ty  10. 

No single exp lana t ion  can  be offered a t  p re sen t  for t he  
reduced  up t ake  of r ad ioac t iv i ty  by  spleen and  lung. I f  on 
the  basis  of in v i t ro  s tudies  a direct  effect  of r ad ia t ion  on 
mac rophages  is excluded,  some ind i rec t  effects  opera t ing  

in vivo could be considered.  In  t he  whole  an imal  the  up- 
t ake  of par t ic les  f rom the  blood s t r e am m u s t  be affected 
b y  h a e m o d y n a m i c  condi t ions  and  par t i cu la r ly  b y  the  ra te  
of blood flow t h ro u g h  specific organs.  Grea ter  ac t iv i ty  of 
l iver  R E  ceils could reduce the  u p t a k e  by  o the r  organs 
t h r o u g h  compe t i t i on  for a l imi ted  n u m b e r  of particles.  

Ev idence  p r e sen t ed  here indica tes  t h a t  fas ter  c learance 
of par t ic les  f rom the  blood s t r eam of i r rad ia ted  mice is t he  
resul t  of g rea te r  phagocy t i c  ac t iv i ty  of liver R E  cells 
r a t h e r  t h a n  increased vascular  pe rmeabi l i ty .  A full 
accoun t  of changes  of the  ra te  of c learance of colloidal 
ca rbon  af ter  i r rad ia t ion  and  the  mechan i sms  by  which  the  
increased ac t iv i ty  of t he  R E S  is b r o u g h t  abou t  will be  
g iven elsewhere 11. 

Rdsumd. Chez des souris irradi6es, le carbone colloidal 
e t  les bact6r ies  E. coli marqu6es  au 51Cr out  6t6 61imin6s 
plus r a p i d e m e n t  de la circulat ion.  E n  6 tud ian t  la dis tr ibu-  
t ion  de la rad ioac t iv i t6  dans  les divers  organes,  on conclut  
que  ee t te  6vacuat ion  plus rapide  r6su!te d ' une  activit6 
phagocy ta i r e  p lus  in tense  des cellutes r6t iculoendoth6iiales  
du foie p lu t6 t  que d ' une  a u g m e n t a t i o n  g6n6rale de la 
perm6abi l i t6  du syst6me vasculaire.  
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Radioprotective Effects of Phytourease 

The a t t e m p t  the rapeu t i ca l ly  to increase t he  na tu ra l  
radiores is tance  of t he  o rgan i sm is re la ted  to  t he  p ro tec t ion  
of t he  indiv idual  agains t  ha rmfu l  effects  of ionizing radia-  
t ion.  The na tu ra l  rad iores i s tance  m a y  be increased before 
i r rad ia t ion  b y  the  admin i s t r a t i on  of r ad iopro tec t ive  
pharmaceut icMs.  An i m p o r t a n t  pre- requis i te  for  a 
favourable  ac t ion  of chemical  r ad iopro tec t ives  is the i r  
ear ly  appl icat ion,  a suff ic ient  concen t ra t ion  in t he  or- 
ganism, m i n i m u m  tox ic i ty  and  a long-las t ing p ro tec t ive  
effect i, 8. 

We have tested in our laboratory in recent years some 
radioprotective effects of several compounds with anti- 
genic character in experimental animals. KALINA and 
DIENSTBIER 8 have found the favourable effects of applied 

h u m a n  se rum a lbumin  in mice and  ra t s  before X- i r radia-  
t ion.  We  have  proved,  on the  one hand ,  the  mechan i sm of 
p ro tec t ive  effect  of H S A  and,  on the  o the r  hand ,  we have  
ex ami n ed  some fur ther  compounds  which  appear  to be 
s t rong  an t igens  in expe r imen ta l  an imals  ~. 

1 Z. M. BACQ, Chemical Protection Against Ionizing Radiation, 
(Springfield 1965). 

2 Z. DIENSTBIER, M. ARIENT, J. PosPilgL and K. KOU~.ILEK, Report 
IAEA Vienna Panel 15.9. 1968. 

3 ~. KALINA and Z. DIENSVmER, Research Report No. NM-6[3, 
1967-30B. 

4 V. HLAVAT~, M. ~s and V. MARTtNEK, Research Report No. 
NM-6[4, 1967-31A. 
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In  t h i s  p ap e r  we would  like to  po in t  to t he  f a v o u r a b l e  
r ad iop ro t ec t i ve  effect  of u rease  appl ied  as an  an t igen .  

Material  and method. Urease ,  as an  e n z y m e ,  b r eaks  t h e  
molecu le  of u rea  in to  CO s and  NHa, ha s  a p ro t e in  cha rac -  
ter, w i t h  low wate r - so lub i l i ty ,  a n d  is eas i ly  soluble  in 
weak  acid a n d  alkal ic  so lu t ions .  

For  t h e  i m m u n i z a t i o n  of wh i t e  ma le  r a t s  of D6~in 
breed,  we h a v e  used  u rease  of A m e r i c a n  p r o v e n a n c e  
( Jack  Bean) ,  p ro d uced  by  M a n n  R e s e a r c h  Lab. ,  Inc. ,  
New York ,  a c t i v i t y  2 • N.F .  a n d  u rease  of I t a l i a n  p roduc -  
t ion  (Carlo Erba ,  Milano).  Urease  d i sso lved  in phys io -  
logical so lu t ion  was  used  for t h e  i m m u n i z a t i o n  of exper i -  
m e n t a l  an ima l s .  T h e  a n i m a l s  were i m m u n i z e d  s.c. a nd  
s ome  of t h e m  also i.p., so t h a t  t he  in i t ia l  dose corres-  
p o n d e d  to  0.20 rag/10 g b o d y  we igh t  in a v o l u m e  of 0.1 ml.  
T he  second  i m m u n i z a t i o n  followed 7 d a y s  a f te r  t he  f i rs t  
one a n d  0.4 mg/10  g was  admin i s t e r ed .  T h e  t h i rd  im-  
m u n i z a t i o n  was  p e r fo rmed  14 d a y s  a f te r  the  f i rs t  one a n d  
t he  dose of u rease  was  followed b y  O u c h t e r l o n y  m e t h o d ,  
b y  p rec ip i t a t i on  on aga r  m e d i u m .  The  p rec ip i t a t i on  l ines 
were p r e s e n t  in 85% of cases  a f t e r  in i t ia l  i m m u n i z a t i o n  
and  in 95% af te r  s e c o n d a r y  app l i ca t ion  of t he  an t igen .  
The  i r r ad ia t ion  of t he  i m m u n i z e d  mice  was  carr ied  ou t  b y  
X - r a y s  on t h e  7 th  d a y  af te r  t he  las t  a n t i g e n - a d m i n i s t r a -  
t ion.  T h e  t h e r a p e u t i c  a p p a r a t u s  T U R  was  used  u n d e r  t he  
fol lowing cond i t ions :  200 kV, 15 mA,  12 R/ ra in ,  H V L  = 
1 m m  Cu, f i l t r a t i o n - - 0 . 5  m m  A I +  0.5 m m  Cu. The  
exposu re  dose was  400 or 700 R. T h e  s u r v i v a l  of t he  
i r r ad i a t ed  a n i m a l s  was  followed 28-56  d a y s  a f t e r  i r radia-  
t ion.  

Results and discussion. T h e  resu l t s  of s u r v i v a l  in indivi -  
dua l  g ro u p s  of i r r ad ia t ed  and  i m m u n i z e d  a n i m a l s  are 
s t a t e d  in t h e  Table .  S ta t i s t i ca l  s igni f icance  was  e s t i m a t e d  
b y  p e r c e n t a g e  t - tes t  a n d  was  followed on t h e  level  of 
s igni f icance  1, 2 an d  5% as c o m p a r e d  w i t h  controls .  As 
seen f r o m  resu l t s  in t h e  Table ,  t he  i m m u n i z a t i o n  of 
a n i m a l s  b y  m e a n s  of u rease  shows  a f a v o u r a b l e  ac t ion  
on the i r  s u r v i v a l  a f te r  X- i r r ad ia t ion .  T h e  r ad iop ro t ec t i ve  
effect  of i m m u n i z a t i o n  a p p e a r s  m o s t  s ign i f i can t ly  in 

a n i m a l s  w h ic h  were  i r r ad ia t ed  a second  t i m e  w i th  t h e  dose  
of 500 R a t  t he  end  of t he  4 th  week  a f te r  p r i m a r y  ex- 
posure .  The re  is a m u c h  h ighe r  n u m b e r  of s u r v i v i n g  
a n i m a l s  in t h e  per iod  b e t w e e n  t h e  5 t h - 8 t h  week  af ter  
p r i m a r y  i r rad ia t ion .  

W e  h a v e  also obse rve d  a n  i m p r o v e m e n t  in s u r v i v a l  of 
a n i m a l s  w h ic h  were  i r r ad ia t ed  w i t h  700 R, w h e n  t he  
h y p e r i m m u n e  r a b b i t  g a m m a - g l o b u l i n e  a g a i n s t  u rease  was  
a d m i n i s t e r e d  to w h i t e  mice  before  a n d  a f te r  i r rad ia t ion .  
W e  do no t  p u b l i s h  these  r e su l t s  in our  Ta b l e  s ince t h e y  
are still  in t he  s t a ge  of ver i f ica t ion .  

W e  c a n n o t  expl ic i t ly  e luc ida te  t he  m e c h a n i s m  of radio-  
p ro t ec t i ve  effect  of t he  i m m u n i z a t i o n  b y  urease  a t  t h (  
p r e s e n t  t ime .  One  of t h e  possible  m e c h a n i s m s  of p ro tec -  
t i ve  effect  m a y  be  t he  effect  of specific a n t i g e n s  as  inh i -  
b i to r  of u r e a - s p l i t t i n g  in t he  ga s t ro in t e s t i na I  t r a c t  of 
e x p e r i m e n t a l  an ima l s .  A di rec t  c o n s e q u e n c e  m i g h t  be t he  
r e d u c t i o n  of N H  3, w h i c h  af fec ts  t he  v i t a l i t y  of ceils in t he  
g a s t r o i n t e s t i n a l  t r a c t  u n f a v o u r a b l y  in pos t  i r r ad ia t ion  
period,  accord ing  to  t he  r epor t s  of some  authorsS .  

D u r i n g  t he  app l i ca t ion  of h y p e r i m m u n e  7-globul ine,  in 
w h ic h  we h a v e  u n d o u b t e d l y  p rove d  the  i n h i b i t o r y  effect  
in t he  c o m p l e x  u r e a - u r e a s e  a nd  where  we e xpe c t e d  a 
s ign i f i can t  p ro t e c t i ve  effect,  t h e  r e su l t s  in i r r a d i a t ed  
a n i m a l s  were n o t  p ropo r t i ona l  to  t he  a m o u n t  of a d m i n i s -  
te red  ~-globulin.  

On t he  o the r  h a n d ,  we c a n n o t  neglec t  t he  effect  of t h e  
i m m u n i z a t i o n  i tself  car r ied  ou t  by  m e a n s  of u reases  be- 
fore i r r ad ia t ion  where ,  as  in o the r  a n t i g e n s  of p ro t e in  
charac te r ,  a s ign i f i can t  a c t i v a t i o n  of t h e  re t i cu loendo-  
the l ia l  s y s t e m  in t he  a n i m a l  a nd  s i m u l t a n e o u s l y  an  
a c t i v a t i o n  of i m m u n o c o m p e t e n t  cells occurs .  

The  o r g a n i s m  t r e a t e d  in th i s  w a y  is eas i ly  capab le  of 
r eac t ing  a f te r  s u b l e t h a l  a nd  le tha l  doses of i r r ad ia t ion  to  

W. J. VIaEI<, N.Y. St. J. Med. 66, 2556 (1966). 

Group No. of First 
animals irradiation 

dose (R) 

% of surviving animals 
Weeks after first irradiation 

1 2 3 4 5 6 7 8 

Urease 0.2 mg/10 g 
Control 
4 x immunized i.p. 

Urease 1% solution 
Control 
1 • immunized s.c. 

Urease 1% solution 
Control 
1 • immunized s.c. 

Urease 2% solution 
Control 
1 • immunized s.c. 

Urease 2% solution 
Control 
1 x immunized s.c. 

19 700 
20 700 

42 700 
43 700 

22 400 
23 400 

65 700 
67 700 

44 400 
43 400 

89 36 31 31 Second 26 15 10 
95 75 75 75 irradia- 70 60 50 

p 0.02 p 0.01 p 0.01 tion p 0.01 p 0.01 p 0.02 

85 42 38 38 with 33 21 - 
97 43 37 34 500 R 32 30 - 

p 0.05 

100 95 95 95 13 0 
100 100 100 100 100 100 

p 0.01 p 0.01 

92 46 40 40 36 20 
91 62 59 59 58 58 

p 0.05 p 0.05 p 0.05 p 0.01 p 0.01 

100 95 95 95 13 0 
100 97 97 97 93 87 

p 0.01 p 0.01 

5 
30 
p 0.02 
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v a r i o u s  a n t i g e n s ,  i n c l u d i n g  b a c t e r i a l  ones .  I t  m e a n s  t h a t  
in  t h i s  a r e a  t h e  i m m u n o d e p r e s s i v e  e f f ec t  o f  i o n i z i n g  
r a d i a t i o n  is d e p r e s s e d  a n d  t h e r e f o r e  t h e  i m m u n e  res i s -  
t a n c e  of  i r r a d i a t e d  a n i m a l s  is i n c r e a s e d .  

T h e  a u t h o r s  a s s u m e  t h a t  t h e  r a d i o p r o t e c t i v e  e f f ec t  in -  
d u c e d  b y  i m m u n i z a t i o n  of  u r e a s e  is r e a l i z e d  p r o b a b l y  b y  
t h e  t w o  m e c h a n i s m s  d e s c r i b e d  a b o v e .  T h e  f u r t h e r  p o s s i b l e  
p a t h w a y s  of  t h e  r a d i o p r o t e c t i v e  e f f ec t  of  t h e  a b o v e -  
m e n t i o n e d  c o m p o u n d  a r e  b e i n g  s t u d i e d  f u r t h e r .  

Zusammen/assung. Die  P r o b l e m a t i k  de r  b i o l o g i s c h e n  
R a d i o p r o t e k t i o n  w i r d  d i s k u t i e r t  u n d  d ie  r a d i o p r o t e k t i v e n  
E i n w i r k u n g e n  y o n  U r e a s e  d e m o n s t r i e r t .  

V.  HLAVAT~" a n d  Z. DIENSTBIER 

Institute o/ Biophysics and Nuclear Medicine, 
Charles University, 
Praha 2 (Czechoslovakia), 16 June 1969. 

T h e  Effect of A n g i o t e n s i n  II on  the P la te le t  A g g r e g a t i o n  I n d u c e d  by A d e n o s i n e - d i p h o s p h a t e ,  
E p i n e p h r i n e  a n d  T h r o m b i n  

I t  is g e n e r a l l y  a c c e p t e d  t h a t  b l o o d  p l a t e l e t s  p l a y  a 
m a i n  role  in  h e m o s t a s i s ,  e s p e c i a l l y  in  t h e  f i r s t  s t e p  1. 
F o r m a t i o n  o f  t h e  h e m o s t a t i c  p l u g  is i n i t i a t e d  b y  t h e  
p l a t e l e t  a g g r e g a t e s  on  t h e  s u r f a c e  of  w h i c h  f i b r i n  t h r e a d s  
m a y  be  f o r m e d  2. P l a t e l e t  a g g r e g a t i o n  in  v i t r o  c a n  be  
i n d u c e d  b y  m a n y  s u b s t a n c e s ,  e.g.  a d e n o s i n e - d i - p h o s p h a t e  
( A D P ) ,  t h r o m b i n ,  e p i n e p h r i n e  a n d  s e r o t o n i n e  3,4. 

T h e  r i s k  of  t h e  i n c i d e n c e  of  t h r o m b o e m b o l i c  c o m p l i c a -  
t i o n s  in  p a t i e n t s  w i t h  h y p e r t e n s i v e  c a r d i o v a s c u l a r  d i s e a s e  
is  h i g h e r  in  c o m p a r i s o n  t o  n o r m a l  p e r s o n s  5. P r e v i o u s l y  
we  h a v e  s t a t e d  t h a t  in  h y p e r t e n s i o n  t h e  a d h e s i v e n e s s  of  
p l a t e l e t s  is c o n s i d e r a b l y  i n c r e a s e d  6. O n  t h e  o t h e r  h a n d  i t  
is k n o w n  t h a t ,  in  h y p e r t e n s i o n ,  t h e  l eve l  o f  a n g i o t e n s i n  
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The effect of angiotensin II on the platelet aggregation induced by 
epinephrine, ADP and thrombin. 

(A) (1) 3.6 ii11 of PRP + 0.2 ml of epinephrine 2•  10 -a mg/ml + 
0.2 ml of 0.9% NaC1; (2) 3.6 ml of PRP + 0.2 ml of epinephrine 
2 • 10 -5 mg/ml  ~ + 0.2 ml of angiotensin II 0.005 ~g/ml% (3) 3.6 ml 
of PRP + 0.2 ml of epinephrine 2 • 10 T mg/ml + 0.2 ml of 0.9% 
NaC1; (4) 3.6 ml of PRP + 0.2 iill of epinephrine 2 • 10 -v mg/ml + 
0.2 ml of angiotensin II 0.005 p.g/ml. 
(B) (1) 3.6 ml of P R P +  0.2 ml of ADP 0.5 ~xg/ml+ 0.2 iill of 
0.9% NaC1; (2) 3 . 6 m l o f  P R P +  0 . 2 m l o f A D P 0 . 5 ~ g / I n l +  0 .2ml  
of angiotensin II 0.005 {xg/ml; (3) 3.6 ml of PRP + 0.2 ml of ADP 
0.25 ~g/ml + 0.2 ml of 0.9% NaC1; (4) 3.6 ml of PRP + 0.2 ml of 
ADP 0.25 {xg/ml + 0.2 ml of angiotensin II 0.005 ~xg/ml. 
(C) (1) 3.6 ml of PRP + 0.2 ml of thrombin 30 n/ml + 0.2 ml of 
0.9% NaC1; (2) 3.6 ml of P R P  + 0.2 ml of thrombin 30 u/ml + 
0.2 ml of angiotensin II 0.005 ~xg/inl; (3) 3.6 ml of PRP + 0.2 ml of 
thrombin 10 u/ml + 0.2 illl of 0.9% NaC1; (4) 3.6 ml of PRP + 
0.2 ml of thrombin 10 u/ml + 0.2 ml of angiotensin II 0.005 ~xg/ml. 
a These concentrations are final concentrations. 

is o f t e n  e l e v a t e d L  T h e  p u r p o s e  o f  t h i s  s t u d y  w a s  to  
i n v e s t i g a t e  t h e  e f f ec t  of  a n g i o t e n s i n  I I  on  t h e  p l a t e l e t  
a g g r e g a t i o n  i n d u c e d  b y  t h r o m b i n ,  e p i n e p h r i n e  o r  A D P .  

T h e  e x p e r i m e n t s  w e r e  c a r r i e d  o u t  o n  h u m a n  p l a t e l e t -  
r i c h  p l a s m a  ( P R P ) .  P l a t e l e t  a g g r e g a t i o n  w a s  i n d u c e d  b y  
t h e  m e t h o d  of  BORN 8 in  t h e  f o l l o w i n g  s y s t e m s :  3.6 m l  of  
P R P  + 0.2 m l  o f  a n g i o t e n s i n  I I  ( C I B A ,  Base l )  a n d  0.2 m l  
of  t h r o m b i n  ( W y t w 6 r n i a  S u r o w i c  i S z c z e p i o n e k ,  L u b l i n ,  
P o l a n d )  or  0.2 m l  o f  A D P  ( S i g m a ,  U S A )  or  0.2 m l  of  
e p i n e p h r i n e  (Pol fa ,  P o l a n d ) .  

T h e  r e s u l t s  a r e  p r e s e n t e d  in  t h e  F i g u r e .  I t  h a s  b e e n  
f o u n d  t h a t  a n g i o t e n s i n  I I  v e r y  s i g n i f i c a n t l y  i n c r e a s e d  t h e  
a g g r e g a t i n g  e f f e c t  o f  e p i n e p h r i n e  (A). T h i s  e f f ec t  w a s  
o b s e r v e d  to  a l e s se r  d e g r e e  w h e n  A D P  w a s  u s e d  (B) w i t h  
a n g i o t e n s i n  I I .  A l m o s t  n o  c h a n g e s  w e r e  o b s e r v e d  in  t h e  
s y s t e m  t h r o m b i n  + a n g i o t e n s i n  I I  (C). 

R e c e n t l y  we  h a v e  s h o w n  t h a t  i n j e c t i o n  of  a n g i o t e n s i n  I I  
to  d o g s  i n c r e a s e d  t h e  n u m b e r  of  p l a t e l e t s  a g g r e g a t i n g  
t w o f o l d  9. D u r i n g  s t r e s s ,  c a t e c h o l a m i n e s ,  e.g.  e p i n e p h r i n e ,  
m a y  be  r e l e a s e d  i n t o  t h e  c i r c u l a t i o n .  O n  t h e  b a s i s  of  o u r  
r e s u l t s  we  s u g g e s t  t h a t  r e l e a se  o f  e p i n e p h r i n e ,  w i t h  
s i m u l t a n e o u s l y  i n c r e a s e d  l eve l  of  a n g i o t e n s i n  I I ,  m a y  b e  
a t  l e a s t  in  p a r t  r e s p o n s i b l e  for  a r t e r i a l  t h r o m b o s i s  in  s u c h  
ca se s .  T h e  p r e s e n c e  o f  A D P  a n d  t h r o m b i n  t o g e t h e r  w i t h  
a n g i o t e n s i n  I I  d o e s  n o t  s e e m  to  be  so  i m p o r t a n t  a s  in  t h e  
c a s e  o f  e p i n e p h r i n e  in  p a t i e n t s  10. 

Zusammen/assung. A n g i o t e n s i n  e r h 6 h t  d ie  P1 / i t t chen -  
A g g r e g a t i o n  v e r s c h i e d e n e r  a k t u e l l e r  S tof fe .  
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