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Regeneration and Unusual  Extensive Growth of 
the Neurohypophys is  and Neurosecretory Axons  
in the Partly or Completely Hypophysectomized 

Goldfish 

Ins tances  of regenera t ion  of t he  p i t u i t a ry  s ta lk  to form 
a poster ior  lobe-like organ were r epo r t ed  in m a m m a l s  ~-~. 
Regenera t ion  of the  neural  lobe in the  t oad  Bu[o bu[o was 
also descr ibed 4. The p re sen t  s t u d y  is based  on 15 com- 
pletely and  5 pa r t l y  h y p o p h y s e c t o m i z e d  fishes. 

Nine  h y p o p h y s e c t o m i z e d  fishes revea led  va ry ing  
a m o u n t s  of regenera t ion  and  g rowth  of the  neu rohypo-  
physis  and  neurosecre to ry  axons.  In  some, tile cut  infun-  
dibular  s ta lk  heals  up w i t h o u t  p ronounced  growth ,  wi th  
its neurosecre to ry  axons  forming new t e rmina t i ons  
among  the  blood capillaries which abound  in t h a t  vicini ty ,  
closely resembl ing  t h e  r egene ra ted  in fundibu la r  s ta lk  of 
dog  a or  r a t  ~,~. Occasional ly,  bundles  of neurosec re to ry  
axons  wi th  AF-pos i t ive  mate r ia l  grow ou t  f rom the  cu t  
in fund ibu la r  s ta lk  (Figure 2). E v e n  t hough  several  such 
neurosec re to ry  axons  end in close associat ion wi th  blood 
vessels, some of t h e m  enter  the  su r round ing  connec t ive  
t issue or muscle  bundles .  Four  pa r t l y  h y p o p h y s e c t o m i z e d  
fishes also exh ib i t  r egenera t ion  and  axona l  growth .  In  one 
the  cu t  neu rohypophys i s  grows down  into the  connec t ive  

t issue as an ex tens ive  co lumn (Figure 1). Along th is  
co lumnar  g rowth ,  axons  wi th  s ta inab le  neurosecre to ry  
mate r ia l  were also not iced.  The absence  of t he  ent i re  or 
p a r t  of t he  p i t u i t a ry  seems to  be responsib le  for th i s  
unusual  g rowth .  The  r emova l  of t he  glial and  connec t ive  
t issue barr iers  in these  fishes m i g h t  h a v e  faci l i ta ted the  
ex tens ive  growth.  

This  s t u d y  d e m o n s t r a t e s  the  h i t h e r t o  no t  well k n o w n  
capac i ty  of the  n e u r o h y p o p h y s i s  and  neurosec re to ry  
axons  for ex tens ive  and  a p p a r e n t l y  uncont ro l led  growth .  
The  regenera t ion  of the  p i tu i t a ry  s t a lk  to fo rm a neuro-  
hypophys i s - l ike  organ also seems to  be e v i d e n t  in these  
fishes n. 

Fig. 2. Arrows show the out-growing neuroseeretory axons with 
AF-positive material, 31 days after hypophyseetomy. Bouin's fluid, 

AF. × 135. AF - aldehyde fuehsin, BL = blood vessel. 

Rdsumd. Chez le Poisson rouge pa r t i e l l emen t  ou com- 
p l6 t emen t  hypophysec tomis6 ,  la n e u r o h y p o p h y s e  et  
l ' axon  neuros6cr6teur  du t r a c t u s  h y p o t h a l a m o - h y p o -  
physa i re  r6g6n6re s o u v e n t  e t  pr~sente  un a c c r o i ~ e m e n t  
eonsid6rable .  
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Fig. 1. Arrows show out-growing neurohypophysis, 78 days after 
removing pars hltermedia and larger part of the proximal pars 
distalis. Bouin's fluid, AF. × 120. CON - connective tissue, IST = 
infundibular stalk, PPD = proximal pars distalis, R P D -  rostrai 

pars distalis, NH = neurohypophysis. 
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