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Catecholamine Content of the Arterial Walls 
in Experimental  Hypertension 

The  pathogenes is  of  t he  vascu la r  lesions occurr ing in 
hype r t ens ive  disease is an  unsolved  problem.  A m o n g  the  
d i f ferent  theor ies  concerning this  quest ion,  t he  assumpt ion  
of  RAAB x should be  ment ioned ,  according to  w h o m  t h e  
changes in the  ca techo lamine  con t en t  of t h e  blood vessels 
m a y  piny a s ignif icant  role in t he  deve lopmen t  of hyper -  
t ens ive  vascu la r  disease. 

I n  the  fol lowing set  of exper iments ,  the  consequences  of 
long s tanding  hyper tens ion  were  studied,  Hype r t ens ion  
was produced  in adul t  mongre l  dogs by  c lamping  one 
renal  ar tery ,  according t ° GOLDt~LATT. The blood pressure 
of the  an imals  was contro l led  by  d i rec t  ar ter ia l  punc tu re  
dur ing  the  n e x t  months .  Af te r  an  in te rva l  of 3-8 months ,  
t he  animals  w e r e s a c r i f i c e d  and the  ca techolamines  of 
d i f ferent  a r te r ia l  segments  were de termined ,  using the  
EULER-FLODING react ion,  as described previously*.  

I n  one group of animals ,  the  GOLDBLATT-technique was 
successful:  the  systolic blood pressure rose to  170-190 m m  
Hg.  These animals  gave the  results  summar ized  in Table  I. 
I t  can  be seen t h a t  the  adrenal ine  concen t ra t ion  increased 
in al l  the  ar ter ies  s tudied,  while t he  noradrena l ine  con- 
cent ra t ions  were  lower t h a n  the  corresponding figures in 
normal  dogs. Accord ing  to s ta t i s t ica l  analysis,  these 
changes  are  h igh ly  significant .  The  percen tage  of adrena-  
line in re la t ion  to  the  sum of the  two  ca techolamines  in- 
creased consequen t ly  f rom 5 - 8 %  of no rma l  canine ar ter ies  
to  15-42%.  

I n  some animals ,  t he  c l amping  of one rena l  a r t e r y  was 
n o t  followed b y  a las t ing hyper tens ion .  The  adrena l ine  
concen t ra t ion  was also e leva ted  in some ar ter ies  of these 
animals ,  bu t  no t  in o thers ;  the  noradrena l ine  concen-  

t r a t ion  was no t  changed  s ignif icant ly  (Table II) .  Com- 
par ing  t h e  results  ob ta ined  in the  two  groups of opera ted  
animals ,  i t  can  be seen t h a t  t he  adrena l ine  concen t ra t ion  
is of the  same order  of magni tude ,  whi le  t h e  noradrena l ine  
concen t ra t ion  is m u c h  lower in t he  hyper t ens ive  dogs. 

Since t h e  adrena l ine  concen t ra t ion  of t he  b lood was 
found to  be  e leva ted  in t he  hyper t ens ive  dogs (4-5 ~g/l vs.  
0.5-2.5 ~g/1 in no rma l  controls),  i t  m a y  be  supposed t h a t  
the  increased adrenal ine  concen t ra t ion  of the  ar ter ies  was 
der ived  f rom the  blood s t r eam s. I t  is probable  t h a t  sub-  
s tances  l ibera ted  f rom the  ischamic  k idney  are  t he  
causa t ive  agents  in the  increased p roduc t ion  of adrenal ine .  
F r o m  our  data ,  we m a y  conclude t h a t  the  increase of 
ar ter ia l  wall  adrena l ine  is no t  in causa t ive  re la t ion  to  the  
e s t ab l i shmen t  of a las t ing hyper tens ion .  There  is no 
accep tab le  exp lana t ion  a t  p resen t  for t he  decrease of t h e  
noradrena l ine  concen t ra t ion  seen in t he  ar ter ies  of t he  
hype r t ens ive  dogs. 

Zusammen/assung. In  H u n d e n  m i t  GOLDnLATT-Hyper- 
tonie  ist  die Adrena l inkonzeu t r a t ion  der  Ar te r i en  s ta rk  
erh6ht ,  diejenige yon  Noradrena l in  aber  - vergl ichen m i t  
den  W e r t e n  der  Kont ro l l t i e re  - erniedrigt .  Die Adrenal in-  
erh/Shung in der  Ar t e r i enwandnng  ist  wahrschein l ich  n ich t  
die Ursache  des Hochdruckes ,  da  sic auch  in H u n d e n  ohne 
pos topera t ive  B lu td rucke rh6hung  gefunden  wurde.  
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Tab. I. Results in hypertensive dogs 

Femoral artery 

Carotid artery 

Renal artery 

Coeliac artery 

Abdominal aorta 

Number 
of dogs 

8 

8 

7 

9 

7 

Adrenaline (A) conc. 

0.096 4- 0.022 
(0.039 4- 0.005 
0.126 4- 0,015 

(0,056 i 0.006 
0,305 4- 0.066 

(0.073 4- 0.007 
0.207 4- 0.030 

(0.075 4- 0.011 
0.112 4- 0.021 

(0,093 :J: 0.015 

Noradrenalinc (NA) conc. 

0.131:1:0.026 
0,470 4- 0.072 
0.427 4- 0.090 
1.112 4- 0.129 
0.512 t 0.160 
1.445 4- 0.221 
0.647 i 0.140 
1.440 4- 0.284 
0.295 4- 0.082 
1.368 4- 0.305 

Sum of A + NA 

0,227 4- 0.048 
0.509 4- 0,077 
0.553 4- 0.105 
1.168 4- 0.135 
0.817 4- 0,226 
1.518 4- 0.228 
0.854 4- 0.170 
1,515 4- 0.295 
0.4O7 4- 0.103 
1.461 ± 0,320 

Mean values and standard deviations of eatecholamine concentrations in [zg/g tissue wet weight. In parentheses 
values of 10 normal animals are given. 

% of A 

42.3 
7.6) 

22.8 
4.8) 

37.3 
4.8) 

24.2 
4.9) 

27.5 
6.3) 

corresponding 

Femoral artery 
Carotid artery 
Renal artery 
Coeliac artery 
Abdominal aorta 

Tab. II. Results in operated dogs failing to increase their blood pressure 

Number 
of dogs Adrenaline (A) conc. 

0.058 4- 0,014 
0.141 4- 0.045 
0,179 4- 0.031 
0.186 ± 0.061 
0.106 4- 0.012 

Noradrenaline (NA) cone. 

0.607 4- 0.077 
0.777 -I- 0.319 
1.388 -t- 0.304 
2,105 4- 0.275 
0,759 4- 0.282 

Sum of 
A + N A  

0,665 
0.918 
1,567 
2.291 
0.865 

% of A 

8.7 
15.3 
11.4 

8.1 
12,2 

Mean values and standard deviations of catecholamine concentrations in tzg/g tissue wet weight. 


