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Electron Microscopical  Evidence for Innervation of Chief Cells in Human Parathyroid G l a n d  

T h e  i n n e r v a t i o n  of t h e  p a r a t h y r o i d  g l ands  in  dogs  a n d  
ca t s  was  desc r ibed  b y  RAYBUCK 1 a t  t h e  l igh t  microscopic  
level.  H e  f o u n d  n e r v e  end ings  in  i n t i m a t e  r e l a t i onsh ip  
w i t h  t h e  cell  m e m b r a n e  of t h e  chief  cells. M a n y  e lec t ron  
mic roscop is t s  h a v e  m e n t i o n e d  u n m y e l i n a t e d  n e r v e  f ibers  
in  t h e  p e r i v a s c u l a r  spaces  of p a r a t h y r o i d  g l ands  in va r ious  
species,  i n c l u d i n g  m a n  ~-n,  b u t  t h e  t e r m i n a t i o n  of n e r v e  
f ibers  r e m a i n e d  unc lear .  N e r v e  e n d i n g s  a t  endoc r ine  pa -  
r a t h y r o i d  cells were  n o t  obse rved  6, 7, s. 

I n  our  s t u d y  ( p a r a t h y r o i d s  of 3 p a t i e n t s  w i t h  s e c o n d a r y  
h y p e r p a r a t h y r o i d i s m  a n d  3 p a t i e n t s  w i t h o u t  i m p a i r m e n t  
of ca l c ium me tabo l i sm) ,  we o f t en  found  u n m y e l i n a t e d  
n e r v e  b u n d e l s  jo in ing  t h e  b lood  vessels.  Gene ra l l y  t h e r e  
is a p a r t i a l  u n f o l d i n g  of a x o n s  w i t h i n  t h e  f ree  i n t e r s t i t i a l  
spaces  w i t h o u t  c o n t a c t  w i t h  ep i the l i a l  cells, f ib rob las to id  
cells, or  b lood  vesse l  cells. T h e  m o d e  of i n n e r v a t i o n  f o u n d  
in  a r t e r io les  is s imi l a r  t o  t h a t  f o u n d  in o t h e r  o r g a n s  :z. 

A d d i t i o n a l l y  we o f t en  found  a n  a p p r o a c h  of p r e t e r m i n a l  
n e r v e  f ibres  to  t h e  b a s e m e n t  m e m b r a n e s  of p a r a t h y r o i d  
chief  cells. T h e  p r e t e r m i n a l  axons  a re  r ich  in s y n a p t i c  
vesicles  a n d  n e u r o s e c r e t o r y  granules .  S o m e t i m e s  a close 
d i r ec t  c o n t a c t  of un fo lded  a x o n s  w i t h  chief  cells c a n  be  
d e m o n s t r a t e d  (Figure) .  T h i s  r e p r e s e n t s  t h e  morpho log ica l  

Parathyroid chief cell (PC) with adjacent axon bundle. Two axons 
(A1, A2) are in synaptic contact with the chief cell. F = fibroblastoid 
cell. × 19,000. 

a p p e a r a n c e  of a neu roep i the l i a l  synapse .  T h e  i n t e r s y n a p -  
t ic  space  m e a s u r e s  150 A. 

Th i s  m o d e  of i n n e r v a t i o n  in b lood vessels,  i n t e r s t i t i a l  
t i ssue a n d  especia l ly  neuroep i the l i a l  synapses  w i t h  chief  
cells, occurs  in  b o t h  n o r m a l  a n d  s econda ry  h y p e r p l a s t i c  
p a r a t h y r o i d  g lands .  A l t h o u g h  m o s t  work  i n d i c a t e s  t h a t  
p a r a t h y r o i d  a c t i v i t y  is p r e d o m i n a n t l y  r egu l a t ed  b y  
p l a s m a  ca l c i u m level  :°,is a n d  ca lc ium c o n c e n t r a t i o n  in  
t i ssue  cu l t u r e  m e d i u m  x*, t h e  d e m o n s t r a t e d  i n n e r v a t i o n  of 
p a r a t h y r o i d  chief  cells  m i g h t  h a v e  some s ignif icance for  
t h e  r egu la t ion  of endoc r ine  p a r a t h y r o i d  a c t i v i t y  a n d  endo-  
cr ine  cell m e c h a n i s m s .  T h e  f ind ings  are  of special  in te res t ,  
as HODGES a n d  GOULDI~ found  ev idence  for p a r t i a l  ner-  
vous  con t ro l  of a v i a n  u l t i m o b r a n c h i a l  body ,  t h e  o t h e r  
endoc r ine  o r g a n  i n v o l v e d  in ca l c ium me t ab o l i s m .  

Zusammenlassung.  E r s t m a l i g  w e r d e n  u l t r a s t r u k t u r e l l  
neuroep i the l i a l e  S y n a p s e n  v e g e t a t i v e r  N e r v e n  a n  d en  
H a u p t z e l l e n  y o n  N e b e n s c h i l d d r i i s e n  (Mensch) nachge-  
wiesen.  E ine  n e rv 6 s e  Bee in f lu s sung  de r  P a r a t h o r m o n -  
syn these  u n d  - sek re t ion  is t  d a h e r  m6gl ich .  
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Template  Preference of Polymerases  and its Relevance to Oncogenic RNA Virus Replication I 

R e c e n t  r epo r t s  of BALTIMORE 2, TEMIN a n d  MIZUTANI 3, 
SPIEGELMAN et  al. 4,5, ROKUTANDA et  al. e h a v e  caused  
g rea t  e x c i t e m e n t  because  i t  was  t h o u g h t  t h a t  t h e  v i ra l  
p o l y m e r a s e s  r e p r e s e n t e d  u n i q u e  e n z y m e s  f o u n d  on ly  in  
oncogenic  R N A  v i ruses  a n d  t h a t  t h e y  were  c o n t r a r y  to  
t h e  c e n t r a l  d o g m a  of mo lecu l a r  biology,  name ly ,  t h e y  were  
us ing  R N A  to  syn thes i ze  DNA.  Accord ing  to  these  r epor t s  
t h e r e  seemed  to  be  two  e n z y m a t i c  ac t iv i t e s  in  these  vi-  
r ions :  one  c a p a b l e  of s y n t h e s i z i n g  D N A  on  a n  R N A  t em-  
p l a t e  a n d  one  t h a t  could  use t h e  D N A - R N A  dup lex  

fo rmed  b y  t h e  f o r m e r  as a t e m p l a t e  to  syn thes i ze  a doub le  
s t r a n d e d  D N A  p r o d u c t .  T h e  p resence  of D N A  in these  
v i r ions  h a s  also b e e n  r e p o r t e d  L Some of t h e  r ecen t  in- 
v e s t i g a t i o n s  show d i f fe rences  e x h i b i t e d  b y  t he se  e n z y m e s  
in t h e i r  p r e f e r ence  t o w a r d  d e n a t u r e d  a n d  n a t i v e  D N A  
templa t eS ,  9. T h e  cause  of t h i s  e x c i t e m e n t  was  t h e  v iew 
t h a t  D N A  p o l y m e r a s e  can  on ly  use D N A  as t e m p l a t e  a n d  
will  on ly  p ro d u ce  a DNA- l ike  p roduc t .  Co n s eq u en t l y  a n  
e n z y m e  us ing  R N A  or R N A - D N A  h y b r i d  as t e m p l a t e  was  
cons ide red  u n i q u e  for oncogenic  R N A  viruses.  However ,  


