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diseased muscle is envisaged before its mode  of  action is 
fully understood. 
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Effect of  amputation and limb regeneration on the pars distalis of  the newt, Notophthalmus viridescens ~ 
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Summary. A study of  the pituitary of  the newt, Notophthalmus viridescens, during l imb regenerat ion indicated no observ- 
able changes in histology or  ultrastructure of  any of  the cells of  the pars distalis when compared  with the pars distalis o f  
unamputated control newts. 

That the pituitary gland is essential for l imb regeneration in 
the adult newt, has been confirmed many times since the 
initial observation by Schott62. Subsequently, workers have 
suggested that specific pituitary hormones are the necessar~r 
factors which are required for l imb regeneration. A C T H  ', 
growth hormone 4,5, and prolactin 6, have all been proposed 
as the specific pituitary hormone that is necessary to 
support l imb regeneration. Other investigators 7,s, have 
claimed that there is no specific requirement  for any one 
hormone but that the pituitary is necessary to provide the 
appropriate hormonal  mil ieu in which regeneration could 
occur. It has been demonstrated that in some cases where 
there is a large increase in requirements for a specific 
hormone, that there are immedia te  cytologically detectable 
changes in the pituitary. Shiino and Rennels 9 have demon-  
strated an increase in exocytosis of  secretion granules in 
growth hormone ceils of  the rat pituitary following partial 
hepatectomy. DeVolcanes and Weatherhead ~~ have shown 
degranulation of  pars intermedia cells 8 h following trans- 
fer of  Xenopus laevis from a white to a black background. 
If, then, there is a sudden release of  a pituitary hormone  
during salamander  l imb regeneration, as some authors have 
suggested, then we might expect to see observable changes 
in pituitary cells. Consequently,  this study was undertaken 
to see if  there were any histologically or ultrastructurally 
observable changes in the pituitary of  the newt following 
limb amputation.  
Methods. Limbs of  37 newts, Notophthalmus viridescens 
were amputated and fixed at intervals from day 1 to day 28 
following amputat ion of  the l imb and compared to control 
unamputated animals. This covers the period in which the 
pituitary is reported to be essential for l imb regenerat ion 11. 
For  light microscopy, the brain with attached pituitary was 
fixed in 10% buffered formalin, embedded  in methacrylate 
plastic, sectioned sagittally at 2 gm, and stained with 
Herlant 's  polychrome stains ~2. For  electron microscopy, 
pituitaries were fixed in 3% glutaraldehyde followed by 1% 
osmium tetroxide, embedded in Epon, and stained with 
uranyl acetate and lead citrate. 
Results and discussion. Methacrylate plastic embedding 
proved to be superior to paraffin embedding for observa- 

tion of  pituitary cells, since the thinner sections allowed 
better visualization of  cytoplasmic granules. The 2 acido- 
phils and 2 basophils previously reported for newt pituitary 
could be recognized, and had the same distribution as that 
previously reported ~3 15. The cell types, numbers,  locations 
within the pars distalis, and ultrastructure were compared 
in amputated and unamputa ted  control newts, and the 
observations were the same. No  differences could be 
detected in the pituitary between regenerating and control 
newts. No evidence could be found to support hypersecre- 
tion of  any particular hormone.  Our results support the 
conclusion of  Vethemany-Globus  and Liversage 8, that the 
pituitary does not  provide a specific factor for regeneration, 
but that the pituitary is necessary because it contributes to 
the environmental  mileau that supports growth and dif- 
ferentiation of  the blastema cells of  the regenerating limb. 
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