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Abstract:
Neuronal and non-neuronal correlates of compensatory sprouting in the neural lobe (NL) were
investigated using a unilateral hypothalamic knife-cut of the hypothalamoneurohypophysial tract to
partially denervate the rat NL. Metabolic, morphometric and immunocytochemical methods were
employed to investigate the cellular activity which accompanies the magnocellular neurosecretory
system's response to partial denervation. Analysis of the metabolic effects of partial denervation
indicate a transient urine hypoosmolality within the first 24 hours post-surgery (PS) followed by a
chronic urine hyperosmolality which persists throughout the 3 month investigative period. Daily water
intake (drinking) and urine excretion volumes demonstrate drop below control levels immediately
following surgery which persists throughout the investigative period. Morphometric measurement of
the magnocellular oxytocinergic and vasopressinergic neurons in the contralateral supraoptic nucleus
(SON) demonstrated an enlargement of both cell populations within 10 days PS which remained
significantly above control levels for at least 30 days PS. These data also suggest the oxytocinergic cell
population may enlarge more vigorously or at an earlier time than their vasopressinergic counterparts.
Cell counts of glial cell nuclei within 1 micron coronal sections of the NL revealed an increase in the
number of pituicyte nuclei by 2 days PS which remained above age-matched control values for at least
30 days PS. The number of microglial cell nuclei numbers increased by 2 days PS but returned to
normal by 10 days PS. Morphometric analysis of the NL vascular plexis revealed a strong temporal
correlation between the enlargement of the NL vascular plexis and the process of compensatory
collateral sprouting of neurosecretory axons in the NL. Immunocytochemical analysis of
bromodeoxyuridine (Brdu) substitution suggests that the microglial but not the pituicyte populations
within the NL are undergoing hyperplasia between 1 and 6 days following partial denervation. Analysis
of nerve growth factor receptor (NGFR) expression in the NL indicates a dramatic increase in the
proportional area immunoreactive for NGFR between 5 and 10 days PS, which then returns to normal
levels. Immunocytochemical comparison between NGFR, iC3b compliment receptor and leukocyte
common antigen (LCA) immunoreactivity suggest that a subpopulation of microglial cells may
up-regulate their expression and/or increase the numbers of cells expressing the NGF receptor during a
period when axonal degeneration and phagocytosis of neuronal debris is occurring. These data describe
the varieties of neuronal and non-neuronal activities which underlie the compensatory axonal sprouting
of intact magnocellular neurons within the partially denervated NL. 
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