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Fig. 1 Western blots of MAP2 expression in whole
embryonic brains (lane 1 and 3) and the adult
neurohypophysis (lane 2 and 4) of rats. Sodium dodecyl
sulfatepolyacrylamide gradient (4-18%) electrophoresis
gels were transferred to a PVDF membrane and
immunostained with monoclonal antibody C (lane 1
and 2) and AP20 (lane 3 and 4). The band of LMW
MAP2 (mol. wt 70,000) of adult neurohypophysis (lane
2) is at higher position than those of the embryonic rat
brain (lane 1). Antibody AP20 detected only HMW

MAP2 (mol. wt 280,000) in whole embryonic brains

(lane 3) and the neurohypophysis (lane 4).

Fig. 2 An electron micrograph showing' MAP2 immunoreactivity in the neurohypophysis of well-hydrated control

rats. Electron-dense reaction products of MAP2 immunoreactivity in the pituicyte cytoplasm and the absence of

reaction products in the axonal terminals. Note that fine processes (arrows) labeled with electron-dense MAP2

immunoreactivity surround and enclose the axonal terminals containing neurosecretory vesicles. T, axonal

terminal; P, pituicyte. Scale bar =1 tim.
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Fig. 3 Light micrographs showing MAP2 immunoreactivity in the neurohypophysis on horizontal sections of well-
hydrated control (A) and dehydrated (B) animals. (&) Control rats, showing strong MAP2 immunoreactivity in long
and well-branched cellular processes (arrows) and cell body of the pituicytes. (B) Water-deprived rats, showing
intense MAP2 immunoreactivity in the thick processes and cell body of the pituicytes. Note the disappearance of

fine processes in MAP2-stained pituicytes.  Scale bar =50.4m.
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Fig. 4 Frequency histograms of the cell size (A and C)and perimeter (B and D) in MAP2-stained pituicytes.
The data are represented as relative frequency of MAP2-stained pituicyte population composing in each cell
size and perimeter. There are two populations (arrows) of cell size and perimeter in MAP2-stained pituicytes.
Dehydration decreases the frequency of more than 325 m?® of cell size population and more than 170 4m of

perimeter population. Statistically significant (P < 0.01) between A and C, or B and D, using x?*test.
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Fig. 5 Confocal images showing localization of microtubule and microfilament (stress fiber) in pituicytes
cultured from the neurohypophysis explants of adult rat. The images were obtained by projection of optical
sections along the 2-axis. Numerous fine fibers of microtubule in control pituicytes (A). Assembled
microtubule fibers in the stellate pituicytes treated with 1 mM dBcAMP for 60 min (B). Intense stress fibers
in contro) pituicytes (C). Disappearance of stress fibers in the stellate pituicytes treated with 1 mM dBcAMP

for 60 min (D). Scale bar = 50 pm.
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Fig. 6 Light micrographs showing the localization of calbindin-ir (4) and calretinin-ir (B) in horizontal sections of
the rat pituitary. Strong calbindin and calretinin immunoreactivity are visible throughout the posterior pituitary

(pp) while scarcely any is seen in adjacent intermediate pituitary (ip). Scale bars =100 um.
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Fig. 7 Electron micrographs showing localization of calbindin (A) and calretinin (B) immunoreactivity in the

posterior pituitary. (A) Electron-dense calbindin immunoreactivity is seen in the nerve terminals (arrowheads) that

contain many MVs along with NSGs. These nerve terminals facing the endothelial walls of the capillary are

considered to be “active releasing” nerve terminals. (B) Electron-dense calretinin immunoeactivity is seen in the

axons and nerve terminals (arrowheads) containing numerous MVs. No apparent calretinin immunoreactivity was

observed in the pituicytes (p) or nerve terminals (t) containing NSGs. bl, basal lamina. Scale bar=1 4m.
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Fig. 8 Western blots of calbindin and
calretinin in the posterior pituitaries obtained
from well-hydrated control, NaCl-treated, and
water-deprived rats. An identical amount of
protein (10 gllane) was separated on a 12%
sodium dodecyl sulfate-polyacrylamide
electrophoresis gel. Left lane shows that
calbindin. and calretinin of water-deprived
animals are detected at the positions of 28k and
30k of molecuar weight, respectively. The content
of calbindin was similar among well-hydrated
control (lane A), water-deprived (lane B) and
NaCl-treated animals (lane C). However, the
content of calretinin in water-deprived (lane E)
and NaCl-treated (ane F) rats was increased
compared with well-hydrated control (lane D).
The tissue homogenates loaded into lane A, B,
and C were same samples as loaded into lane D,

E, and F, respectively.
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Structural Plasticity of Hypothalamo-Neurohypophysial System with Chronic Salt Loading
SEIJI MIYATA and TOSHIKAZU KIYOHARA
Department oprp]ied Biology; Kyoto Institute of Technology

The neurchypophysial hormones, oxytocin and arginine vasopressin mainly locate in the
magnocellular neurons of the supraoptic and paraventricular nucleus in the hypothalamus. In the
hypothalamic magnocellular neurons, reversible morphological changes are seen under chronic
osmotic elevation such as dehydration. In the hypothalamic nuclei, this structural reorganization is
postulated to be caused by retraction of glial cells from their usual positions between adjacent cell
bodies and/or neighboring dendrites. In a similar fashion to the hypothalamic nuclei, the pituicytes
in the neurchypophysis generally surround or enclose the axonal terminals of neurohypophysial
hormones under basal conditions. 1) The low-molecular-weight microtubule-associated protein-2
LMW MAP2) is expressed in immature and developing brains. When the rats were dehydrated with
chronic osmotic stimulation, the process of MAP2-stained pituicytes was less branched due to
retracting their cellular processes as compared with those of well-hydrated control. The quantitative
analysis further demonstrated that water deprivation significantly reduced the cell size, perimeter
and length of cellular processes of MAP2-stained pituicytes as compared with those of control. This
finding that hydration states significantly and reversibly alter in vivo pituicyte shape. 2) When
pituicytes were treated with adenosine, isoproterenol (/3 -agonist), and dibutyryl cyclic AMP
(dBcAMP), the pituicyte morphology changed from flat to stellate shape. Upon treatment with
dBcAMP, stress fibers within pituicyte cytoplasm disappeared, and microtubule assembled in the
cellular processes and cytoplasm surrounding the nucleus. The present results reveal that pituicyte
shape conversion is mediated via P-adrenergic, adenosine and endotheline and depend on
rearrangement of stress fibers and microtubules.3) Light microscopic immunohistochemistry
revealed that the immunoreactivity of calbindin and calretinin was contained in axonal varicose
fibers in the posterior pituitary. The immunocelectron microscopic observation showed that both
calbindin and calretinin localize preferentially in “active” nerve terminals. In spite of similar
localization of calbindin and calretinin within the posterior pituitary, western analysis showed that
moreover, dehydration with drinking of 2% NaCl solution and deprivation of drinking water
increased calretinin level in the posterior pituitary as compared with well-hydrated control, but
calbindin level was not changed. The present immunohistochemical findings demonstrate that both
calbindin and calretinin localize in the “active” nerve terminals. However, only calretinin is up
regulated with osmotic stimulation, suggesting different physiological role of calbindin and

calretinin in the nerve terminals.
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