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Mechanisms of the Modulation of Pacemaker Activity
by GnRH Peptides in the Terminal Nerve-GnRH
Neurons

Hideki Abe'’2” and Yoshitaka Oka’
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The Lhiversity of Tokyo

2) Present address: Department of Physiology, Tokyo Medical and
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(Received October 25, 2601)
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ABSTRACT According to our working hypothesis, the terminal
nerve (TIN)-gonadotropin releasing hormone (GnRH) system
functions as a neuromodulatory system that regulates many long-
lasting changes in animal behaviors. We have already shown by using
in vitro whole brain preparations of a small fish (dwarf gourami) that
the pacemaker activities of TN-GnRH neurons are modulated
biphasically by salmon GnRH, which is the same molecular species
of GnRH produced by TN-GnRH neurons themselves; the modulation
consists of initial transient decrease and late increase of firing

frequency. In the preset study, we investigated the possible
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Tetrodotoxin—resistant persistent Na+ current underlying pacemaker potentials of
fish gponadotrophin-releasing hormone neurones.

Oka Y.
Zoological Institute, Graduate School of Science, University of Tokyo, Japan

1. Goradotrophin—releasing hormone (GrRH-immunoreactive terminal nerve (TN cells show endogenous
regular beating discharges, which may be related to their putative neuromodulator functions. The ionic
mechanism underlying the pacemaker potential was studied using intracellular and patch—pipette current
clamp recordings from a whole brain in vitro preparation of a small fish brain 2. The pacemaker potentials
were resistant to 1.5-3 microM tetrodotoxin (TTX) and were not affected by Ca2+ channel blockers
(amiloride, Ni2+, CoZ+, Cd2+) or in Cal2+)-free solution. In contrast, the pacemaker potentials were readily
blocked by substituting tetramethylammonium or choline for MNat in the perfusing solution, and the resting
membrane potential became more hyperpolarized than the control level. 3. The present results suggest that
the TTx-resistant persistent Na+ current, INalslow), supplies the persistent depolarizing drive and plays an
important role in the gereration of pacemaker potentials in TR GnREH cells.
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Rankin JC, Watanabe TX, Nakajima K, Broadhead C, Takei Y.
Department. of Biology, Odense University.

Angiotensin [ (ANG [ was isolated from incubates of plasma and kidney extracts of the river lamprey,
Lampetra fluviatilis, using eel vasopressor activity as an assay during purification Its sequence was Asn—
Aro—al-Tyr—Val-His—Fro-Fhe-Thr-Leu as determined by the sequence analysis and mass spectromety.
The sequence was confirmed by identity of the elution profile with the synthetic peptide in two different
reverse—phase columns of high—performance liquid chromatography. Lamprey ANG | produced dorsal—acrtic
pressor responses in L. fluviatilis but the rise was very small in comparison to that produced by angiotensin
I Angictensin lll produced an even bigeer increase. [t was not possible 1o demonstrate a difference in
response to Asnl1) Jamprey) ANG [ and Aspl1) (hurman ANG 1 The present study directly demonstrated
the presence and biological activity of the renin—angiotensin system in the most primitive extant
vertebrates, the cyclostomes. Thus the renin—angiotensin system is a phylogenetically old hormonal system
that is present throughout the vertebrates.
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Identification of Angiotensin I in a Cyclostome,
Lampetra fluviatilis

John Clifford Rankin'”, Takushi X Watanabe?”, Kiichiro Nakajima?”,
Caren Broadhead® and Yoshio Takei®

1) Department of Biology, Odense University

2) Peptide Institute Inc., Protein Research Foundation
3) Nottingham Clinical Research Ltd.

4) Ocean Research Institute, the University of Tokyo

(Received September 12, 2003)
(Aeccepted October 24, 2003)

ABSTRACT Angiotensin I (ANG I) was isolated from incubates of
plasma and kidney extracts of the river lamprey, Lampetra fhviatilis,
using eel vasopressor activity as an assay during purification. Its
sequence was Asn-Arg-Val-Tyr-Val-His-Pro-Phe-Thr-Leu as
determined by the sequence analysis and mass spectrometry. The
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ABSTRACT Angiotensin I (ANG I) was isolated from incubates of
plasma and kidney extracts of the river lamprey, Lampeatra fhoviatilis,
using eel vasopressor activity as an assay during purification. Its
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