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Monoaminergic Innervation of the Pulmonary 
Vessels in Various Laboratory Animals (Rat, 

Rabbit, Cat) 
Using e lec t ron microscopy,  a n u m b e r  of au tho r s  h a v e  

recen t ly  p roved  t h a t  the  vege ta t ive  nerve  t e rmina l s  are 
s i tua ted  in the  ar ter ia l  wal l  only  in a smal l  zone be tween  
the  med ia  and  a d v e n t i t i a  (BRETTSCHNEIDER 1, ]~URN- 
STOCK e t a l . * ) .  The  ne rve  f ibres  in t he  ar te r ies  of peri-  
phera l  c i rcula t ion neve r  p e n e t r a t e  t h r o u g h  the  ex te rna l  
elast ic  m e m b r a n e  and  are  never  found  be tween  the  
muscle cells in the  media.  The h i s tochemica l  f luorescence 
m e t h o d  according to  FALCK a has  conf i rmed  these  f indings 
(FuxE*,  DOLE~EL ~) and  has  besides p roved  the  mono-  
aminergie  t r ansmiss ion  in these  te rmina ls .  Only in some 
ar ter ies  t h a t  m a y  be as sumed  to  pe r fo rm some special  
funct ion ,  e.g. some a r t e r i e s  in t he  iris (EHINGERe), in t h e  
f inger t ips  and  in the  corpora  cave rnosa  (FALCK~), have  
monoaminerg ic  t e rmina l s  been  found  be tween  the  muscle  
cells of the  media.  

We were in te res ted  to  f ind out  w h e t h e r  the  sy s t em of 
i nne rva t i on  descr ibed  would  be found  also in t h e  pul-  
m o n a r y  circulat ion.  Us ing  e lec t ron microscopy,  ALTEN- 
XHR s has  n o t  found  a n y  ne rve  t e rmina l s  in the  pul-  
m o n a r y  ar ter ies  of t he  ra t .  On the  o t h e r  h a n d ,  t he  same 
a u t h o r  has found  a dense  nervous  ne t  of t e rmina l s  on the  
surface of the  med ia  in b ronchia l  ar ter ies .  We have  in- 
ves t iga ted  the  lungs of rats ,  r abb i t s  and  cats.  According 
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to  GREBENSKAJA 9 and  JUNG TM, the  r a b b i t  ha~ muscular" 
t y p e  p u l m o n a r y  ar ter ies .  Moreover,  in t h e  rabbi t ,  the 
muscu la r  layer  of these  ar te r ies  is cons ide rab ly  thicker 
t h a n  in the  ar ter ies  of pe r iphera l  c irculat ion.  We hav° 
used the  h i s toehemica l  f luorescence m e t h o d  according t~ 
FALCK 3 in lyophi l ized t issue e m b e d d e d  in paraff in ,  an 
have  ex ami n ed  the  lungs of 10 rats ,  5 r ab b i t s  and  3 catS. 

The  p u l m o n a r y  a r t e ry  of t he  r a t  is an  elast ic  one with 
a smal l  n u m b e r  of s m o o t h  muscle  cells in t he  wall. We 
h a v e  no t  found  any  monoamine rg i c  ne rve  te rminals  o~ 
the  surface of the  media  (Figure 1). Only  a smal l  amoU~ 
of t e rmina l  could be found in t he  a d v e n t i t a l  layer, As the 
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Fig. 3. Pulmonary artery of the rabbit (the distal part with thi~ 
wall) (FALCK). T = nerve terminals on the surface of the media. 

Fig. 1. Pulmonary artery of the rat (FALclQ. A = wall of the pul- 
monary artery; B = bronchial artery; M = mast cells. Fig. 4. Pulmonary artery of the rabbit (the proximal part with thiSg 

wall) (FALCK). T = nerve terminals inside the media; T' = nerve 
terminals on the surface of the media. 

Fig. 2. Bronchial artery of the rat (FALcK). B = bronchial artery 
with nerve terminals; V.V. = small artery in the wail of the pul- 

monary vein; V = wall of the pulmonary vein. 
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s a • o . t } . n t  of such  f ibres  is v e r y  smal l ,  t h e y  c a n n o t  h a v e  a n y  
gnfflCance for  t he  f u n c t i o n  of t he  vessels.  T h e  b r o n c h i a l  

arteries of t he  r a t  a n d  t he  v a s a  v a s o r u m  h a v e  a n o r m a l  
dense ne twork  of n e r v e  t e r m i n a l s  on  t he  surface  of t h e  
media (Figures  i a n d  2). Consequen t ly ,  w i t h  r ega rd  to  
the i nne rva t i on  of t h e  p u l m o n a r y  b tood  bed  in  t h e  r a t ,  
the results  a ch i eved  b y  t h e  desc r ibed  m e t h o d s  a re  in  
Ceraplete ag reemen t .  

I n  t h e  ca t  we h a v e  found  t h e  m o n o a m i n e r g i c  n e r v e  
t e r m i n a l s  on  t h e  surface  of t h e  m e d i a  b o t h  in p u l m o n a r y  
a r te r ies  a n d  in b r o n c h i a l  ones  (Figures  6 a n d  7). 

In  t h e  r a b b i t  t h e  p r o x i m a l  p a r t s  of t h e  p u l m o n a r y  
a r te r ies  h a v e  t h i c k  m e d i a  w i t h  n u m e r o u s  layers  of 
s m o o t h  musc le  cells a n d  n u m e r o u s  concen t r i c a l l y  a r -  
r a n g e d  f ine e las t ic  m e m b r a n e s .  T h e  large  a m o u n t  o5 
s m o o t h  m u s c u l a r  t i ssue  decreases  d is ta l ly ,  a n d  smal l  
b r a n c h e s  of t h e  p u l m o n a r y  b lood  b ed  h a v e  t h e  s t r u c t u r e  
of e las t ic  vessels.  Surpr i s ing ly ,  on  t h e  surface  of the  
m e d i a  we h a v e  found  a dense  n e t w o r k  of m o n o a m i n e r g i c  
n e r v e  t e r m i n a l s  (F igure  3). I n  some places  t h e  f ibres  of  
t h i s  n e t w o r k  p e n e t r a t e  t h r o u g h  t h e  e x t e r n a l  e las t ic  l ayer  
a n d  fo rm a smal l  a rea  w i t h  a dense  n e t w o r k  of t e r m i n a l s  
b e t w e e n  t h e  muscle  cells of t h e  m e d i a  (Figure  4). I n  t h e  
p r o x i m a l  t h i ck -wa l l ed  p a r t  of t h e  p u l m o n a r y  a r t e ry ,  
a reas  of d i r ec t  i n n e r v a t i o n  of t h e  m e d i a  c a n  be f o u n d  on ly  
in  some  sec t ions  of t h e  o u t e r  layer .  I n  t h e  d i s t a l  t h i n -  
wal led  pa r t ,  on  t h e  o t h e r  h a n d ,  a reas  of d i r ec t  i n n e r v a t i o n  
can  be  found  in sec t ions  p e n e t r a t i n g  t h e  en t i r e  wal l  as fa r  
as t h e  i n t i m a  (Figure  5). I t  is e x t r e m e l y  di f f icul t  to  iden-  
t i fy  t h e  b r o n c h i a l  a r te r ies  in  t h e  r a b b i t  b y  m e a n s  of t h e  
f luorescence  mic roscope  ; t he re fo re  we are n o t  in a pos i t i on  
to  g ive  a desc r ip t ion  of t h e i r  i n n e r v a t i o n .  

T h e  e s t ab l i shed  d i f ferences  in t h e  m o r p h o l o g y  of t h e  
i n n e r v a t i o n  of t h e  p u l m o n a r y  b lood  bed  as d i sp l ayed  b y  
t h e  t h r e e  species of l a b o r a t o r y  an i ma l s  m e n t i o n e d ,  seems 
to  be  of p a r t i c u l a r  in t e res t ,  especia l ly  in  r ega rd  to  eva lua -  
t ion  of  e x p e r i m e n t s .  

~g,~ Pulmonary artery of the rabbit (the distal part with thin wall) 5. 
ALCI¢), IF, ~ lamina elastica interna; T = nerve terminals inside the 

media; T' ~ nerve terminals on the surface of the media. 
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Fig. 7. Bronchus and bronchial artery of the cat {FALcK}. BA ~ bron- 
chial artery with nerve terminals on the surface of the media. 

onary artery of the eat (FALCI¢), T ~ nerve terminals on 
the surface of the media; E = lamina elastics interna, 

Zusammen/assung. Mit  Hi l fe  de r  h i s t o c h e m i s c h e n  
F l u o r e s z e n z m e t h o d e  n a c h  FALCK3 wurde die m o n o a m i n e r -  
gische I n n e r v a t i o n  de r  Lungengef~sse  be i  d e r  R a t t e ,  b e i m  
K a n i n c h e n  u n d  bei  d e r  K a t z e  u n t e r s u c h t .  W A h r e n d  die 
P u l m o n a l a r t e r i e  d e r  R a t t e  ke ine  N e r v e n e n d i g u n g e n  auf -  
weist ,  w u r d e n  solche a n  de r  Obe r f l ache  d e r  Media  fest-  
gestel l t .  B ronch ia l -  u n d  P u l m o n a l a r t e r i e n  de r  K a t z e  be-  
s i tzen  die m o n o a m i n e r g i s c h e  I n n e r v a t i o n  n u r  an  der  
Ober f l~che  d e r  Media ,  I m  U n t e r s c h i e d  zu r  R a t t e  b e s i t z t  
das  K a n i n c h e n  eine t y p i s c h  m u s k u l ~ r e  P u l m o n a l a r t e r i e  
u n d  re iche  m o n o a m i n e r g i s c h e  I n n e r v a t i o n  an  der  Ober-  
f lgche de r  Media.  
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