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Innervation of P u l m o n a r y  Capillaries 

I n  t he  dog, b r a n c h e s  of t h e  p u l m o n a r y  a r t e r y  down to 
30 tz in  d i a m e t e r  h a v e  s m o o t h  muscle  cells in t h e i r  wal l  1 
a n d  receive a chol inergic  a n d  no rad rene rg i c  i n n e r v a t i o n  ~. 
A t  ~his d i a m e t e r  t h e y  lose t h e i r  s m o o t h  muscle  coa t  a n d  
the i r  i n n e r v a t i o n .  The  ar te r ies  are enci rc led  b y  b u n d l e s  
of n o n - m y e l i n a t e d  axons  which  of ten  a p p e a r  to  be  more  
closely r e l a t ed  to  po r t i ons  of t he  lung  p a r e n c h y m a  t h a n  
to t he  a r t e r y  t h e y  are i n n e r v a t i n g .  Ne rve  f ibres  i n t i m a t e l y  
associa ted  w i t h  p u l m o n a r y  capi l lar ies  h a v e  been  descr ibed 
in t he  k i t t e n  3 and  t he  snake  ~. 

The  re la t ion  of n e r v e  f ibres  to  p u l m o n a r y  alveol i  an d  
t h e i r  capi l lar ies  was  e x a m i n e d  w i t h  t he  e lec t ronmicro-  
scope. L u n g  lobes in  a n a e s t h e t i z e d  dogs were per fused  
t h r o u g h  t h e  p u l m o n a r y  a r t e r y  w i t h  2 .5% g l u t a r a l d e h y d e  
in  0 . 1 M  p h o s p h a t e  buf fe r ;  sma l l  pieces of t i ssue  were 
pos t f ixed  w i t h  1% ()sOt, e m b e d d e d  in ara ld i te ,  a n d  t h i n  
sect ions  s t a ined  w i th  lead and  e x a m i n e d  in an  A E I  6B 
e lec t ronmicroscope.  Be tween  t he  s m o o t h  musc le  l ayer  
of p u l m o n a r y  ar te r ies  100-200 ~ in d i a m e t e r  and  t h e  
p u l m o n a r y  alveoli  a n d  t h e i r  capil laries,  t h e r e  is a space 
of 3-4  ix occupied  b y  col lagen fibres,  processes  of f ibro-  
cy tes  a n d  bund l e s  of n o n - m y e l i n a t e d  axons  enclosed in 
S c h w a n n  ceils. The  axon  bund l e s  r un  a t  v a r y i n g  d i s tances  
f rom the  s m o o t h  muscle  cells of t he  p u l m o n a r y  ar ter ies .  

In  t h e  F igure  a b u n d l e  of axons  is seen in close a p p o s i t i o n  
to  a cap i l la ry  a n d  s e p a r a t e d  b y  t h e  full w i d t h  of t h e  
col lagen layer  f rom t h e  s m o o t h  muscle  cells of t h e  pul-  
m o n a r y  a r t e ry .  T h e  axon  b u n d l e  lies b e t w een  t h e  cap i l l a ry  
en d o t h e l i u m an d  t h e  process  of a per icy te .  Severa l  of t h e  
axon  profi les are pa r t i a l l y  ba r e  of S c h w a n n  cell cyto-  
p l a s m  a n d  c o n t a i n  vesicles. One  such  a x o n  is w i t h i n  
1000 A of t h e  endo the l i a l  cell a n d  a n o t h e r  w i t h i n  450 
of t h e  per icyte .  T h e  axons  are of 2 k inds  d e p e n d i n g  on  
t h e i r  vesicle c o n t e n t  : one k ind  con t a in s  a g r a n u l a r  vesicles 
500 A in d i a m e t e r  a n d  occas ional  vesicles a r o u n d  1000 
in d i a m e t e r  w i t h  a m o d e r a t e l y  e lec t ron-dense  core. Th i s  
is t h e  a p p e a r a n c e  cha rac t e r i s t i c  of chol inergic  t e r m i n a l  
f ibres  5. T h e  o the r  k i n d  of a x o n  con t a in s  3 types  of vesicles : 
vesicles 500 .&_ in d i a m e t e r  w i t h  a n  in t ense ly  e lect ron-  
dense  core;  vesicles of 1000 .~ w i t h  a m o d e r a t e l y  e lec t ron-  
dense  core, a n d  vesicles 850-1000 ~_ in d i a m e t e r  w i t h  a 
more  e lec t ron-dense  core. Th i s  is t h e  a p p e a r a n c e  charac-  
t e r i s t i c  of no rad rene rg ic  t e r m i n a l  fibresS, 6. 

Such  b u n d l e s  of vesicle-fi l led axons  closely r e l a t ed  to  
capi l lar ies  are n o t  in f requen t .  T h e  capil lar ies ,  wh ich  are  
close to  p u l m o n a r y  ar te r ies  or  ar ter ioles,  in  add i t i on  to  
t h e i r  endo the l i a l  l in ing  are  a lways  s u r r o u n d e d  b y  pro-  
cesses of per icy tes ,  b u t  h a v e  no  s m o o t h  muscle  cells 
r e l a t ed  to t h e m .  

T h e  g rea t  m a j o r i t y  of a lveo la r  capi l lar ies  are no t  
i n n e r v a t e d  ~, b u t  t h e  p re sen t  f ind ings  sugges t  t h a t  t h e r e  
are  some vessels in  t h e  lung  p a r e n c h y m a ,  l ack ing  a s m o o t h  
muscle  coat ,  an d  the re fo re  called capil laries,  wh ich  receive 
a double  m o t o r  i n n e r v a t i o n .  These  cap i l l a r i e s  all  h a v e  
pe r i cy tes  a n d  i t  m a y  be  these  cells wh ich  re spond  to t he  
re leased t r a n s m i t t e r  L 

Zusammenfassung. Nachweis  e iner  d o p p e l t  m o t o r i s c h e n  
I n n e r v a t i o n  eines Teiles der  K a p i l l a r e n  in der  H u n d e -  
lunge :  Bi inde l  m a r k l o s e r  N e r v e n f a s e r n  m i t  e lek t ronen-  
mik roskop i sche r  C h a r a k t e r i s t i k  cho l inerger  u n d  noradre -  
ne rger  N e r v e n e n d i g u n g e n  bis  1000 ~ E n t f e r n u n g  v o n d e r  
K a p i l l a r w a n d .  
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Bundle of axons, some containing vesicles, lying between capillary 
endothelium and process of a perieyte. Glutaraldehyde-OsO 4 fixed 
dog hmg. Calibration 1 ~. 
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Cell Prol i ferations in Lymantria dispar L. Larvae Infected with  the Nuclear  Polyhedros i s  Virus 

I n  i n v e r t e b r a t e s  b o t h  ~the p ro l i f e r a t i ng  processes  a n d  
the i r  causes  h a v e  been  less s tudied .  The  m a l i g n a n t  degen-  
e r a t ion  of some t issues  in  th i s  g roup  is d i f f icul t  to  d e m o n -  
s t ra te ,  a n d  because  of lack of m a t e r i a l  some a l t e r a t i ons  
wh ich  h a v e  b e e n  obse rved  especial ly  in  insec ts  c a n n o t  be  
c o m p a r e d  w i t h  t he  t r ue  m a l i g n a n t  processes�9 in  ve r t e -  
b r a t e s  1. 

There  are  t u m o u r s  k n o w n  to be  p roduced  in insec ts  
b y  some pa ras i t e s  or e x p e r i m e n t a l l y  i nduced  b y  inocu la t -  
ing nucleic  acid e x t r a c t s  2-5. PAILLO'r ~ descr ibed ac t ive  
neop lasm- l ike  t i ssue  p ro l i fe ra t ions  induced  b y  v i ruses  in  
Agrotis segetum L., an d  BIRD 7 obse rved  a b n o r m a l  cell 
g r o w t h  a n d  p ro l i fe ra t ion  of t h e  m i d g u t  in  t h e  r egene ra t i ve  
n id i  area.  I n  1959, L'HF-LIAS 8 succeeded in pu r i fy ing  a 


