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Binuc leate  N e u r o n s  in the H u m a n  Foetal  Hear t  

A l t h o u g h  m a n y  ear ly  au tho r s  h a v e  descr ibed b inuc lea t e  
ne rve  cells in  t he  h u m a n  h e a r t  (I4~ASEM-13ECK 1, LISSAUER 2, 
1VilCHAILOW s) more  r ecen t l y  d o u b t  has  been  cas t  on  t h e  
a u t h e n t i c i t y  of these  cells. KING a n d  COAKLEY 4 c la imed 
t h a t  the  a p p e a r a n c e  of a b inuc l ea t e  cell m a y  be  p roduced  
b y  t he  supe r impos i t ion  of 2 d iscre te  cells or t h e i r  v e r y  
close con tac t .  T h e y  n o t e d  t h a t  i t  was  ra re  to  f ind 2 
nucleoli .  RINTOUL 5 us ing  a s i lver  t e c h n i q u e  found  t h a t  
p a r a s y m p a t h e t i c  effector  cells cha rac te r i zed  b y  a d a r k  
nuc leus  s u r r o u n d e d  b y  pale  c y t o p l a s m  occasional ly  
appea red  to be  b i n u c l e a t e  due  to  t he  presence  of a d a r k  
ovoid opac i ty  ly ing  in t he  c y t o p l a s m  wh ich  d id  n o t  
possess a nuc lea r  m e m b r a n e  a n d  d id  no t  con t a i n  a 
nucleolus ;  he  obse rved  t h a t  th i s  i n t r ace l lu l a r  opac i ty  did  

n o t  a p p e a r  in  such  cells a f te r  s t a in ing  w i t h  m e t h y l e n e  
blue.  

B inuc lea t e  cells h a v e  been  de tec ted  in t h e  h e a r t s  f rom 
a series of h u m a n  foetuses  r a n g i n g  in age f rom 12 weeks 
(50 m m  c r o w n - r u m p  length)  un t i l  t e r m  af te r  b o t h  r o u t i n e  
h a e m a t o x y l i n  an d  eosin a n d  s i lver  s t a in ing  (SAMUEL 6) 
me thods .  At  the  55 m m  s tage  of d e v e l o p m e n t  b inuc l ea t e  
cells are occas ional ly  p r e s en t  in  t h e  fus i form gangl ia  ly ing  
in t h e  a d v e n t i t i a  of b o t h  t h e  a o r t a  a n d  p u l m o n a r y  a r t e ry .  
S l igh t ly  l a t e r  (65 mm)  t h e y  are  found  in gangl ia  s i t u a t e d  
close to t h e  super ior  a t r i a l  wails  and,  still  l a t e r  (120 ram) 
t h e y  are p re sen t  in  a b o u t  2/3 of t h e  in t r ins ic  card iac  
ganglia.  B y  th i s  s tage (120 mm)  m o s t  gangl ia  co n t a i n  a t  
leas t  1 of these  forms whi le  a few c o n t a i n  3 or more  
(Figure 1). A l t h o u g h  a cons iderab le  v a r i a t i o n  in size ha s  
been  observed ,  m o s t  of t h e  cells are  large (65 • 55 ~z) and  
i r regular ly  shaped.  T h e y  co n t a i n  2 wel l -def ined re t i cu la r  
nucle i  s u r r o u n d e d  b y  g r a n u l a r  cy top lasm.  A n u m b e r  of 
cells h a v e  been  ident i f ied  in which  each  nuc leus  con t a in s  a 
wel l -developed nucleolus.  Of ten  t h e  nucle i  are  close to-  
ge the r  (Figure  1, A;  F igure  2) an d  m a y  be  so close t h a t  
t h e y  a p p e a r  to  be  a single mass  of c h r o m a t i n  (Figure 1, t3). 
However ,  o the r  cells are  e longa ted  w i t h  t h e  nuclei  s i t u a t e d  
a t  oppos i te  poles of t h e  cell. T h e  f r equency  of occur rence  
of b inuc l ea t e  cells reaches  a p e a k  a t  t h e  120 m m  stage and  
t h e n  declines so t h a t ,  a t  t e rm,  on ly  a few of these  cells can  
be  ident i f ied  in t h e  a t r i a l  ganglia.  

13inucleate cells m a k e  the i r  a p p e a r a n c e  a t  a s tage  in t he  
d e v e l o p m e n t  of the  i n n e r v a t i o n  of t h e  h e a r t  w h e n  t h e  im- 
m a t u r e  neu rob la s t s  seen ill t h e  ear ly  s tages  are b e c o m i n g  
fewer in n u m b e r  an d  w h e n  t h e i r  m i g r a t i o n  a long  ne rve  
b u n d l e s  pass ing  f rom t h e  ca rd iac  p lexus  has  a l m o s t  
ceased. On th i s  bas is  b inuc l ea t e  ne rve  cells m a y  r ep re sen t  
a s tage in a m e c h a n i s m  to  increase  t h e  n u m b e r  of gang l ion  
cells ill t h e  hear t ,  b y  a process  of ac t ive  division,  a t  a t i m e  
w h e n  m i g r a t i o n  of n eu ro b l a s t s  in to  t h e  h e a r t  has  v i r t u a l l y  
ceased. 

Fig. 1. 120 mm human foetal heart. Ganglion, containing 2 bi- 
nucleate ceils (A and 13), lyir~g in the epicardial tissues of the postero- 
superior wall of the left atrium. Paraffin section. Samuel's silver 
stain. 

Zusammenfassung. Mit  Hilfe  gew6hnl icher  F~irbungen 
wie s u c h  m i t  Vers i lberu l lgen  h a t  m a n  ill He rzen  mensch-  
l icher  Fe tusse  y o n  50 m m  SSL bis  zur  Gebur t s re i fe  zwei- 
kernige  Zellen e n t d e c k e n  k6nnen .  A m  me i s t en  l i n d e n  sich 
bei  F e t u s s e n  v o n  120 m m  SSL, das  he i ss t  w e n n  die Migra-  
t ion  der  Nervenze l l en  ins Herz  fas t  b e e n d e t  is t  ; dieser  Ta t -  
sache  l iegt  v ie l le icht  ein Mech an i s mu s  zugrunde ,  der  d u r c h  
e inen a k t i v e n  Spa l tungsprozess  die Zah l  der  im H e r z e n  
e n t h a l t e n e n  Nervenze l l en  v e r m e h r e n  sell. 
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Fig. 2. High-power view of Figure 1 (A) showing the reticular nuclei 
lying in close apposition. 
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