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Fig. 1 Effects of colchicine-treatment and hypophysectomy on adrenomedullin (AM)-like
immunoreactivity in the rat paraventricular nucleus. A, brain section was obtained from
a vehicle-treated rat; B, brain section from a colchicine-treated rat; C, brain section from
a sham-operated rat; D, brain section from a hypophysectomized rat. v: the third

ventricle. The scale bar is 50 pm. :

32AMDAF N T T B EM .
HEES v MTAM (1, 10pg/10ul) ZRINENICRET 2 2 & ok 0 mikh A+

b ARENZEWITHEIN L2 (Fig. 4) . SEEDOAM (10ug) ORIMERE55.

0 BIOISHE TIIMEHAF2 M BRENEZITHENL T\ (Fig.4) .
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Fig. 2 Distribution of adrenomedullin-like immunoreactive (AM-LI) neurons in the rat
hypothalamic area. Every fourth slice was used for the mapping. The thickness of the
section was 40 pm. ac: anterior commissure, f: fornix, v: the third ventricle, ox: optic

chiasma, opt: optic tract. The closed circle indicates an AM-LI neuron.
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-180-



10 12 3

Fig.3 Effects of colchicine-treatment and hypophysectomy on adrenomedullin (AM)-like
immunoreactivity in the rat median eminence. A, brain section was obtained from a
sham-operated rat; B, brain section from a colchicine-treated rat; C, brain section from a
hypophysectomized rat; D, an enlargement oF the boxed area in'C'. The arrowheads
indicate varicosities of the AM-LI fibers in the median eminence. 3V: the third ventricle.

The scale bars are 50 pm.
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Fig.4 Effects of centrally administered adrenomedullin (AM) on the plasma oxytocin level in
conscious rats. Values represent mean + S.E.M. *P<0.05 compared with

vehicle-treated rats. n: number of rats.
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Fig.5 Effects of central administration of AM (A), PAMP-12 (B), PAMP-20 (C), CGRP (D),

amylin (E) and vehicle (F) on Fos-like immunoreactivity in the rat supraoptic nucleus.

The scale bar is 50 pm.
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Fig.6 Effects of central administration of AM (A), PAMP-12 (B), PAMP-20 (C), CGRP (D),
amylin (E) and vehicle (F) on Fos-like immunoreactivity in the rat paraventricular

nucleus. The scale bar is 50 pm.

6. 3k

1. Kitamura, K., Kangawa, K., Kawamoto, M., Ichiki, Y., Nakamura, S., Matsuo, H. and
Eto, T. Adrenomedullin, a novel hypotensive peptide isolated from human
pheochromocytoma. Biochem. Biophys. Res. Commun., 192: 553-560, 1993.

2. Ueta, Y., Kitamura, K., Isse, T., Shibuya, I., Kabashima, N., Yamamoto, S., Kangawa,
K., Matsuo, H., Eto, T. and Yamashita, H. Adrenomedullin-immunoreactive neurons in
the paraventricular and supraoptic nuclei of the rat. Neurosci. Lett., 202: 37-40, 1995.

3. Hara, Y., Ueta, Y., Isse, T., Kabashima, N., Shibuya, I., Hattori, Y. and Yamashita, H.
Increase of urocortin-like immunoreactivity in the rat hypothalamo-neurohypophysial
system after salt loading and hypophysectomy. Neurosci. Lett., 227: 127-130, 1997.

4. Hara, Y., Ueta, Y., Isse, T., Kabashima, N., Shibuya, I., Hattori, Y. and Yamashita, H.

-184-



10 12 3

Increase of urocortin-like immunoreactivity in the rat supraoptic nucleus after dehydration
but not food deprivation. Neurosci. Lett., 229: 65-68, 1997.

. Tokunaga, M., Ueta, Y., Isse, T., Hara, Y., Tanaka, K., Yamamoto, S., Kabashima, N.,
Shibuya, I., Hattori, Y. and Yamashita, H. PTH-related peptide-like immunoreactivity in
the median eminence, paraventricular and supraoptic nuclei in colchicine-treated rats. Brain
Res., 774: 216-220, 1997.

. Yamamoto, S., Morimoto, I., Yanagihara, N., Zeki, K., Fujihira, T., Izumi, F.,
Yamashita, H. and Eto, S. Parathyroid hormone-related peptide-(1-34)[PTH1P-(1-34)]
induces vasopressin release from the rat supraoptic nucleus in vitro through a novel
receptor distinct from a type I or type II PTH/PTHIP receptor. Endocrinology, 138:
2066-2072, 1997.

. Nomura, M., Ueta, Y., Serino, R., Yamamoto, Y., Shibuya, I. and Yamashita, H.
Effects of centrally administered pituitary adenylate cyclase-activating polypeptide on c-fos
gene expression and heteronuclear RNA for vasopressin in rat paraventricular and
supraoptic nuclei. Neuroendocrinology, 69: 167-180, 1999.

. Ueta, Y., Levy, A., Lightman, S.L., Hara, Y., Serino, Y., Nomura, M., Shibuya, L.,
Hattori, Y. and Yamashita, H. Hypovolemia upregulates the expression of neuronal nitric
oxide synthase gene in the paraventricular and supraoptic nuclei of rats. Brain Res., 790:
25-32,1998.

. Ueta, Y., Levy, A., Powell, M.P., Lightman, S.L., Kinoshita, Y., Yokota, A., Shibuya,
I. and Yamashita, H. Neuronal nitric oxide synthase gene expression in human pituitary
tumours: a possible association with somatotroph adenomas and growth hormone-releasing
hormone gene expression. Clin. Endocrinol., 49: 29-38, 1998.

10. Ueta, Y., Hara, Y., Setiadji, V.S., Isse, T., Shibuyé, I., Kitamura, K., Kangawa, K.,

Matsuo, H., Eto, T., Hattori, Y. and Yamashita, H. Adrenomedullin-like

immunoreactivity in the rat hypothalamo-neurohypophysial tract. Peptides, 20, 1999 (in

press).

11. Serino, R., Ueta, Y., Hara, Y., Nomura, M., Yamamoto, Y., Shibuya, [., Hattori, Y.,

Kitamura, K., Kangawa, K., Russell, J.A. and Yamashita, H. Centrally administered

adrenomedullin increases plasma oxytocin level with induction of c-fos messenger

ribonucleic acid in the paraventricular and supraoptic nuclei of the rat. Endocrinology, 140:

2334-2342,1999.

12. McLatchle, L.M., Fraser, N.J., Main, M.J., Wise, A., Brown, J., Thompson, N.,

Solari, R., Lee, M.G. and Foord, S.M. RAMPs regulate the transport and ligand

specificity of the calcitonin-receptor-like receptor. Nature, 393: 333-339, 1998.

-185-



10 12 3

13. Yamamoto, Y., Ueta, Y., Date, Y., Nakazato, M., Hara, Y., Serino, R., Nomura, M.,
Shibuya, I., Matsukura, S. and Yamashita, H. Down regulation of the prepro-orexin gene

expression in génetically obese mice. Mol. Brain Res., 65: 14-22, 1999.

-186-



10 12 3

Effects of adrenomedullin (AM) and AM-related péptides on the

hypothalama-neurohypophysial system: molecular physiological aspects

Hiroshi Yamashita, Izumi Shibuya, Yoichi Ueta and Ryota Serino
Department of Physiology, University of Occupational and Environmental Health, Japan

Summary

It is well known that the hypothamus and neuroendocrine system have an important role in
regulating sodium intake and sodium balance in a body. Adrenomedullin (AM), a potent
hypotensive peptide, has nafriuretic effects on the kidney and suppressive effects of salt
appetite via cenfral nervous system. Although we demonsirated that AM-like
immunoreactivity (LI) co-exists with either arginine vasopressin (AVP)-LI or oxytocin-LI in
the paraventricular (P'VIN) and supraoptic nuclei (SON) of rats, the transportation of AM from
the AM-containing cells in the hypothalamus to the posterior pituitary has not been confirmed
because there was an apparent lack of AM-LI fibers in the hypothalamo-neurohypophysial
tract and posterior pituitary. In the present study, we examined the effects of
colchicine-treatment and hypophysectomy on AM-LI in the hypothalamo-neurohypophysial
tract of rats. Abundant AM-LI fibers and varicosities were found in the
hypothalamo-neurohypophysial fract and internal zone of the median eminence in the
colchicine-treated and hypophysectomized rats.

Intracerebroventricular administration of AM (1,10ug) caused a significant increase in the
plasma oxytocin level in conscious rats. Central administration of AM caused a marked
induction of Fos-LI in the PVN and the dorsal parts of the SON. Central administration of
AM, proadrenomedullin N-terminal (PAMP)-12, PAMP-20, calcitoﬂin gene-related peptide
(CGRP), amylin and vehicle caused a different induction of Fos-LI in the PVN and SON.

These results suggest that AM and AM-related peptides may have an important role to
modulate the neurosecretory cells in the hypothalamus and be involved in the central

regulation of sodium balance in a body.
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