"ACTA STEREOL 1982; 323-327
STEREOL 82 SHEFFIELD

STEREOLOGICAL ANALYSIS OF THE RAT NEURO -
HYPOPHYSIS

Jeanne-Andrée Boudier, Pierre Cau,
Jean-Louis Boudier, Annick Massacrier

Laboratoire d'Histologie (ERA-CNRS n® 322)
Faculté de Médecine/Secteur Nord
13326 Marseille Cedex 3, France

ABSTRACT

Variations in the volume density (V) of neurosecretory gra-
nules (NSG), microvesicles (MV) and smooth endoplasmic reti-
culum (SER) were analysed and correlated with variations in
vasopressin content (VP) in the neurohypophysis during dehy-
dration and subsequent rehydration. Neither changes in V,,
(NSG) nor in V,, (SER) could be correlated with available data
concerning the vasopressin content of the neurohypophysis.
Variations in hormone concentration within NSG could ex-
plain discrepancies between V,, (NSG) and hormone assay
data. SER seemed to be more likely involved in membrane
recycling than in hormone transport. Some of the MV proba-
bly originated from the SER.

INTRODUCTION

Although it has been studied for a long time, the intra-
cellular localization of neurosecretory products in nerve-
"endings of the neurohypophysis is still uncertain. It is
firmly established (Weinstein et al. 1961) that most neuro-
peptides are located in neurosecretory granules (NSG) but
the existence and location of another extragranular pool of
neurohormones (Daniel and Lederis 1966, Ginsburg and Ire-
land 1966) remains open. Immunocytochemical methods have
been used to localize oxytocin, vasopressin (VP) and neuro-

physin (Silverman 1976). However they can hardly provide
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convincing images of localization in minute structures like
smooth endoplasmic reticulum (SER) and microvesicles (MV),
In the present study, volume density of NSG, MV and SER
were correlated with the VP content of the neurohypophysis
at successive steps of dehydration and rehydration.

MATERIAL AND METHODS

Groups of 3 rats each were sacrificed at : 2 and 4 days
of dehydration and subsequently at 15, 30 minutes, I, 3, 6,
12 h, 1, 2,5 days of rehydration. The neurohypophysis was
dissected out and submitted to standard processing for elec-
fron microscopy. A two suge stereological analysis was per-
formed by point counting (Weibel 1979). In the first stage,
V., of the neurohypophysis compartments was evaluated on
12 micrographs per animal (final magnification : 10 000 ; 600

point grid). In the second stage, V, of the subcellular

compartments of nerve endings were measured in two ways :
for NSG at a final magnification of 20 000 using a 320 point
grid (36 micrographs per animal) and for MV and SER at
50 000 magnification using a 720 point grid (72 micrographs
per animal). Data from the 3 animals in each of the same
experimental conditions were pooled after comparison of
data variances. ,

Radioimmunoassays were performed on rats of the same
strain and same weight using the method based on equilibrium
dialysis (Cupo and Rougon-Rapuzzi 1981).

RESULTS

Vasopressin concentration in neurohypophysis :

Four days of dehydration reduced the VP concentration,
to 2.5 % of the control. Between the fourth and sixth hour of
rehydration VP content increased to Il % of the control (Fig. 2).

Stereological data

No significant changes of axonal volume density were
observed. Axons constituted about half of the gland volume,
NSG constituted about 20 % of axonal volume. Dehydration
induced a dramatic decrease in v, (NSG) to 2 % of the con-
trol value after 4 days. During rehydration V, (NSG) in-
creased slowly and quite regularly and after 5 days of
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Fig. I . Time-related variations in volume density
of NSG, MV and SER throughout the de-
hydration and rehydration.

s

rehydration reached only about half of the control value
(Fig. I). However both Vv (MV) and (SER) increased du-
_ring dehydration (Fig. 1) and showed rapid and marked
variations during the initial stage of rehydration (Fig. 2).
After 2 days, V,, values for these compartments reached
control values.

DISCUSSION

Changes in V,, of the subcellular compartments could not
be correlated to the vasopressin content of the neurohypophysis.
There was no variation in VP concentration in the neuro-
hypophysis that paralleled the variations of (MV) and (SER)
during the beginning of rehydration. Thus, SER and MV
seemed to be more likely involved in membrane supply and




326 JA BOUDIER £T AL: RAT NEUROHYPOPHYSIS

l -
I rG
\ I/TN M
\ / % -4M\{;’v
TVI T SER «10
-2
s | [
o
. b :
1600- 5/6 5\3//1 B QN\%??
7 Ly <107
VP - 7/
pg/u ,/‘/ AVP 0
PROI. 1 "/
I/
400+ _/l"’
i
%1 2 3 4 6 12HOURS
WATER REHYDRATION

Fig. 2 . Time-related variations in volume density of
NSG, MV and SER during the first 12 hours of
rehydration (mean ¥ 95% confidence limit).
The variationsin VP content were reported for
comparison sake (mean ¥ SD). Control value

of AVP concentration : 7489 1 1702,

recycling than in hormone transport,

There were no parallel variations of VP concentration
and NSG either. Recovery of NSG during rehydration
was linear although recovery of VP concentration is loga-
rithmic (Fig. 3). Variations in hormone concentration
within NSG during rehydration could explain this result.
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