
768 Specialia EXPERIENTIA 26/7 

H e r b s t  C o r p u s c l e s  in the  S m o o t h  M u s c l e s  in the 

In  t he  wings of various passer ine birds a discrete  
smoo th  muscle - the  expansor  secundar io rum - is found  1. 
The l ight microscopical  a n a t o m y  of th is  muscle  has been 
descr ibed by  BEROER 1. The muscle  inser ts  on to  several  
of the  p rox imal  secondaries,  and  on to  the  dis ta l  ter t iar ies  
in some species. The expansor  secundar io rum is remark-  
able, since it has  an obvious  t e n d o n  associated wi th  it 
which inser ts  on to the  humerus .  

In  the  p resen t  s t u d y  the  muscle was found  to  be com- 
posed of bundles  of smoo th  muscle  cells comparab le  to 
those seen in t he  gizzard of t he  chick S . There  were up to  
50 smoo th  muscle cells in each bund le  and  the  bundles  
were separa ted  by  small  a m o u n t s  of collagen. Al though  
the  expansor  secundar io rum is densely  inne rva t ed  by  
post-gangl ionic  adrenergic  nerve  fibres a-~, in the  p resen t  
s tudy  single mye l ina t ed  axons,  5-6 ~m in d iameter ,  were 
also seen runn ing  be tween  the  bundles  of smoo th  muscle  
cells. These mye l ina t ed  axons  were t raced  towards  the  

Wings  of Chicks  

t end inous  inser t ion of the  muscle  and were found to  arise 
f rom typica l  H e r b s t  corpuscles. Figure 1 shows a corpuscle 
emb ed d ed  be tween  muscle  bundles  lying 1 or 2 m m  dis tal  
f rom the  t end inous  insert ion.  

The corpuscles were composed  of 4 main  pa r t s :  an 
outer  capsule of collagenous material ,  a fluid filled outer  
core and  an inner  core composed  main ly  of ceils t h a t  sur- 
rounded  the  axial  nerve  fibre. The s t ruc tu re  of these  
various layers has  been  descr ibed in detai l  by  QUILLIAM 6 ; 
more  recent ly  SHANTHA and BOURNE 7 have  suggested 
t h a t  the  inner  and  outer  lamellar  cores are derived f rom 
the  per ineural  ep i the l ium of the  nerve  fibre. 

The presen t  s t u d y  showed t h a t  the  corpuscles were 
abou t  120 ~xm in d iamete r  and  150-200 ~m long. Tile termi-  
nal  axon  was 2-3 ~m in d iameter ,  bu t  increased to about  5 
~m at its distal  t ip. The axon (Figure 2) conta ined very  
numerous  small  mi tochondr ia ,  i rregular  agranular  vesicles 
and  neurof i laments .  There  were several  such corpuscles 

Fig. 1. Light micrograph of a Herbst corpuscle 
embedded between the smooth muscle bund- 
les of the expansor seeundariorum in the wing 
of a chick. Note the lamellate structure is 
surrounded by bundles of smooth muscle cells 
cut in cross-section. 3 myelinated axons are 
also present (arrow). 

Fig. 2. Electron micrograph of the central 
axon of the Herbst corpuscle shown in Figure 
1. Note the layers of tissue forming the inner 
capsule are separated, by a radial cleft, into 
2 hemispheres (arrows). 
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e m b e d d e d  in t he  s m o o t h  musc le  of t he  expanso r  secun-  
d a r i o r u m  muscle  of t h e  ch ick;  t he  m y e l i n a t e d  axons  t h a t  
t h e y  gave  rise to  r an  across t he  muscle  a n d  jo ined  t h e  
b r a c h i a l  ne rve  supp ly ing  t h e  wing. 

I t  is c u r r e n t l y  cons idered  t h a t  H e r b s t  corpuscles  an d  
t he  s imi lar  P a c i n i a n  corpuscles  of m a m m a l s  are m e c h a n o -  
recep tors  ~. I f  t h i s  is t r u e  for t he  corpuscles  in  the  expanso r  
s e c u n d a r i o r u m  muscle  i t  seems l ikely t h a t  m o v e m e n t s  of 
t he  seconda ry  wing  fea the r s  would  be  de t ec t ed  b y  t h e  
H e r b s t  corpuscles  w h i c h  could p l ay  an  i m p o r t a n t  role in 
f l ight.  Va r i a t i ons  in  t he  p i t c h  of t h e  seconda ry  fea the r s  
a n d  changes  in t he  a i r  flow over  t h e m  due  to m a n c e u v r i n g  
or to  a i r  cu r r en t s  encoun t e r ed  would  be  reg is te red  as 
a l t e r a t i ons  in  t he  v i b r a t i o n  f r equency  of these  feathers .  
This  in fo rmat ion ,  re layed  v ia  t he  H e r b s t  corpuscles,  sp ina l  
cord  a n d  a u t o n o m i c  e f fe ren t  f ibres  to  t he  expanso r  secun-  
d a r i o r u m  muscle  could rese t  the  p i t c h  of t he  secondar ies  
to  su i t  t he i r  c o n t i n u a l l y  c h a n g i n g  e n v i r o n m e n t .  This  
s y s t e m  m a y  the re fore  be  a n  example  of t h e  i n v o l v e m e n t  
of a l amel l a t e  t y p e  of r ecep to r  in a d i rec t  muscle  reflex. 

The  pe r iphe ra l  n a t u r e  of t h e  expanso r  s e c u n d a r i o r u m  
muscle  and  t he  s impl ic i ty  of t he  d issec t ion  needed  to ex- 
pose i t  shou ld  m a k e  i t  a su i t ab le  p r e p a r a t i o n  for t h e  in  
v ivo  s t u d y  of th i s  t y p e  of receptor .  

Rdsumd. Les corpuscules  de H e r b s t  ex i s t en t  dans  le m. 
e x p a n s o r  s e c u n d a r i o r n m  de l 'ai le de la poule  domes t ique .  
I1 est  possible  qu ' i l s  c o n d i t i 0 n n e n t  l ' a c t i on  r6flexe du 
muscle.  
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Atypical  Muscle  Cells in the Wall of the Renal 
Signif icance 

Atyp ica l  muscle  cells were f i rs t  recognized in the  wal l  
of t h e  r ena l  cal ix b y  t he  p r e sen t  a u t h o r  and  t h e i r  fine 
s t r u c t u r e  has  r ecen t ly  been  descr ibed  in t h e  r a t  rena l  
cal ix b y  DIXON and  GOSLIN61. Simi lar  cells h a v e  now 
been  d e m o n s t r a t e d  in a n u m b e r  of species a n d  th i s  r e p o r t  
is a br ie f  desc r ip t ion  of t he i r  m o r p h o l o g y  w h e n  e x a m i n e d  
.using l igh t  microscopy.  

I n  all  species e x a m i n e d  (monkey,  r abb i t ,  gu inea-p ig  an d  
r a t ) / a t y p i c a l  muscle  ceils are ident i f ied  in t he  cal iceal  wal l  
clog@ to  t he  rena l  p a r e n c h y m a .  Tl~ese cells are smal le r  t h a n  
t h e  o the r  ( typical)  s m o o t h  muscle  ceils ident i f ied  in t h e  
wal l  of t h e  u p p e r  u r i n a r y  t rac t .  E a c h  cell is s epa ra t ed  
f rom i ts  n e i g h b o u r s  b y  a smal l  a m o u n t  of c o n n e c t i v e  
t i ssue;  t h e y  are no t  g rouped  closely in to  bundles .  Us ing  
Massons  t r i c h r o m e  t echn ique ,  t he  c y t o p l a s m  of a typ ica l  
cells s t a in  less well  a n d  the i r  nucle i  a p p e a r  smal le r  t h a n  
o t h e r  s m o o t h  muscle  cells. A c o n t i n u o u s  layer  composed  
of a typ ica l  cells c an  be  ident i f ied  a r o u n d  t h e  r ena l  cal iceal  
and  pelvic  wal l  ly ing  on t he  e x t e r n a l  aspec t  of t he  muscle  
c o a t . T h e  cells, r u n  a t  r igh t -ang les  to  t he  s u b j a c e n t  muscle  
to  w h i c h  t h e y  are closely re la ted .  T h e y  are a r r a n g e d  
obl ique ly  so t h a t  t h e i r  long axes  r u n  t owards  t he  l u m e n  
(Figure).  These  ceils e x t e n d  across t he  r ena l  pelvis  as far  
as t he  pe lv i -ure te r ic  j u n c t i o n  where  t h e y  a p p e a r  to  end ;  
s imi la r  cells could no t  be  de t ec t ed  Jn t he  n re te r i c  wal l  
proper .  

Us ing  fo rma l in  f-ixed pa ra f f in  e m b e d d e d  tissues,  
a typ ica l  muscle  cells are di f f icul t  to  de tec t .  E m p l o y i n g  
these  t echn iques ,  t he  p r e sen t  a u t h o r  fai led to  descr ibe  
these  cells in  a r ecen t  r epo r t  on  t he  m u s c u l a t u r e  of t h e  
u p p e r  u r i n a r y  t r a c t  3. This  d i f f icu l ty  m i g h t  exp la in  w h y  
t he  cells h a v e  r e m a i n e d  u n d e t e c t e d  in sp i te  of m a n y  in- 
ve s t i ga t i ons  on  t he  region.  The  p r e sen t  s t u d y  was based  
on  c r y o s t a t  sect ions  cu t  f rom fresh t i ssues  q u e n c h e d  in  
i s o p e n t a n e  (previously  cooled in l iqu id  n i t rogen) .  

Calix and Pelvis  with a Note  on their Poss ib le  

The  f r equen t  assoc ia t ion  b e t w e e n  ne rvous  t i ssue  a n d  
a typ ica l  muscle  cells has  been  n o t e d  in t h e  calix. Pre-  
l im ina ry  s tudies  on  t h e  d i s t r i b u t i o n  of c a t echo l amine  con-  
t a i n i n g  ne rves  in  t h e  r ena l  calix an d  pelvis  of o the r  species 

An oblique section through the renal pelvis of the guinea-pig showing 
the epithelium (E) and pelvic muscle (M). The position of atypical 
muscle cells is indicated by the arrows. • 200. 
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