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Abstract

The electrophysiological properties of parasympathetic preganglionic neurons (PGN} in L6 and S1 spinal cord slices from neonatal rats
were studied using the patch clamp techniques, PGN were identified by retrograde axonal transport of a fluorescent dye (Fast Blue)
injected intraperitoneally before the experiment. PGN in the intermediolateral region of the spinal cord were divided into two classes
(tonic PGN and phasic PGN) on the basis of firing properties during prolonged (300 ms) depolarizing current pulses. Tonic neurons
exhibited a prolonged discharge (average maximum: 5.6); whereas phasic PGN fired on average only 1.4 spikes during depolarizing
pulses. PGN were usually oval in shape. The mean long axis of tonic PGN (20.7=0.5 pm) was significantly (P<<0.05) larger than that of
phasic PGN (16.7+0.3 pm). Tonic and phasic PGN had similar resting membrane potentials, thresholds for spike activation, input
resistances and action potential durations. The duration of the after-hyperpolarization (AHP) in tonic PGN (200.5£11.9 ms) was longer
than in phasic PGN (137.6%9.8 ms). 4-aminopyridine (4-AP, 0.5 mM) reduced the threshold for spike activation in tonic and phasic PGN.
4-AP also unmasked tonic firing in phasic PGN (average maximum: 5.5 spikes during 300 ms depolarizing current pulses) and increased
firing frequency by 19% in tonic PGN. These data indicate that the different discharge patterns of parasympathetic PGN are dependent in
part on differences in the expression of 4-AP-sensitive K channels. The two types of PGN may provide an innervation to different

targets in the pelvic viscera. © 2000 Elsevier Science BV, All rights reserved.

Theme: Endocrine and autonomic regulation

Topic: Gastrointestinal and urogenital regulation

Keywaords: Urinary bladder; Petassium channels; Spinal slice; Patch clamping

1. Introduction

Parasympathetic preganglionic neurons (PGN) in the
lumbosacral spinal cord play an important role in regulat-
ing different pelvic organ functions including micturition,
defecation and penile erection (Fig. 1D) [10-15]. Electro-
physiological studies in vivo have revealed two types of
PGN in the sacral parasympathetic nucleus (SPN) in the
cat [13}. PGN which have B-fiber myelinated axons (B-
PGN) and which are located in the lateral band of SPN
[28] provide an excitatory input to the urinary bladder and
are active during reflex micturition, while PGN which have

*Corresponding author, Tel.: +81-188-36-2605; fax: +81-188-36-
2605,
E-mail address: makira@med.akita-u.ac jp (A. Miura)

C-fiber unmyelinated axons (C-PGN) and which are
located in the dorsal band of the nucleus [28] innervate the
large intestine and are active during reflex defecation (Fig.
ID). B-PGN (B-fiber) have a different firing pattern, a
different dendritic morphology and are larger than C-PGN
{13]. The former exhibit an intermittent discharge char-
acterized by short duration burst-type firing separated by a
long silent period, whereas the latter exhibit a tonic
discharge in response to rectal stimulation. It ts not known
whether these differences in firing are due to the intrinsic
properties of the PGN or are due to differences in synaptic
inputs. B-PGN are controlled by inputs from the neurons
in micturition center in the rostral pons; whereas C-PGN
are regulated by segmental interneuronal pathways [13].
The present study used the whole-cell patch clamp
recording technique in the spinal cord slice preparation of
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