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In higher organisms like mammals, regulatory
systems, such as, nervous system, endocrine sys-
tem and immunological surveillance, which sur-
round the cells are extremely important for the
function of cells and their alteration may influence
the progress of genetic aging program of the cells.
Besides these internal environmental factors, some
of the external environmental factors act on the
organism through the hypothalamo-pituitary sys-
tem. Therefore, the deterioration of the hypotha-
lamo-pituitary system results in the retardation of
adaptability to the environment and -causes
homeostatic failure.

Our study on age-related changes in various
components of endocrine systems in rats and mice
shed light on the importance of neuroendocrine
regulatory failure for the aging, in particular, of
the hypothalamo-pituitary-ovarian system. Re-
sults of heterochronic transplantation of the ovary
and ovariectomy during early adult life showed
that the changes in the hypothalamus was primari-
fy responsible for the induction of senile acyclicity
and anovulatory condition. The enhanced prolac-
tin secretion in the rat after the cessation of
reproductive period of life was ascribable to the
dysfunction of hypothalamic dopaminergic system
in both sexes and to longterm stimulatory effects of
estrogen in females [1]. In an attempt to retard the
occurrence of senile deviation of the estrous cycle
and astrocytic gliosis, chlorpromazine was effec-
tively used. Chlorpromazine and centrophenoxine
also effectively reduced the accumulation of lipo-
fuscin pigments in neurons in primary culture [2].

Changes of hypothalamic neurosecretory activ-
ity with age were apparent in our inbred Wistar/Tw
male rats. The increased neurosecretory activity at
over 16 months of age was the consequence of
polyuria due to renal failure. In these rats the

plasma level of vasopressin and the capacity of
acetylcholine agonist binding to the supraoptic
nucleus were greater than in young rats, indicating
that the neurosecretory activity was properly
maintained [3]. Nevertheless, the plasticity of
vasopressin neurons for the rearrangement and
regrowth of axons after hypophysectomy was
retarded at advanced ages [4]. Thus, this compo-
nent of the neuroendocrine system undergoes its
own age-related changes.

Other evidence of the tissue specific ‘own’
age-related changes was afforded by our study in
gonadotropin receptors in the ovary and testis.
The number of gonadotropin receptors generally
decreased at advanced ages, but the dissociation
constants stayed almost the same. For the future
analysis on the mechanism of receptor regulation
during aging, we have established a new kinetic
model during internalization of ligand-receptor
complexes and downregulation of gonadotropin
receptors in the mouse testis [5, 6]. Application of
such approach to other systems may eventually
leads to the full understanding of the aging of a
given endocine system and its significance to the
body physiology.

1 Kawashima, S. and S. Takahashi (1986) In “Pars
Distalis of the Pituitary Gland”, Ed. by F. Yoshimura
and A. Gorbman, Elsevier Sci. Pub., Amsterdam,
pp. 51-56.

2 Ohtani, R. and S. Kawashima (1983) Exp. Geront.,
18: 105-112.

3 Kawashima, S., K. Kawamoto and Y. Kobayashi
(1986) Zool. Sci., 3: 227-244.

4 Kawashima, S. (1988) In “New Trends in Aging
Research”, Ed. by G. Pepeu er al., Fidia Res. Ser.,
Vol. 15, Liviana Press, Padova, pp. 67-74.

5 Tsutsui, K., A. Shimizu, K. Kawamoto and S.
Kawashima (1985) Endocrinology, 117: 2534-2543.

6 Shimizu, A. and S. Kawashima (1989) J. Biol.
Chem., 264: 13632-13641.



