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Studies on cell death of motoneurons
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In patients with amytrophic lateral sclerosis (ALS), motoneurons innervating skeletal muscle
show a massive cell death. However, motoneurons in Onuf's nucleus are exceptionally spared in
these patients. Motoneurons in Onuf's nucleus are sexually dimorphic and innervate perineal
muscles. The spinal nucleus of the bulbocavernosus (SNB) in the rat is considered to correspond
to Onuf’s nucleus in man. The rat SNB motoneurons also innervate perineal muscles. The rat SNB
neurons are responsive to testosterone, and in female rats the majority of SNB neurons die at early
postnatal stages, showing sexual dimorphism. We have examined the difference in elec-
trophysiological properties between male and female rats during the cell death period in neonatal
stages. We also tested whether SNB motoneurons in male rats respond directly to testosterone or
whether its effects are mediated by their target muscles.

The membrane currenis were recorded from SNB motoneurons in male and female neonatal
rats by the whole-cell configuration of patch-clamp techniques in thin slices of the spinal cord.
Among several parameters measured, calcium currents in SNB motoneurons were distinctly
different between male and female rats. The mean magnitude of calcium currents was signifi-
cantly farger in female SNB neurons than in male SNB neurons. This suggests that the cell death
in female SNB neurcns at early postnatal stages may be induced by excessive calcium influx
associated with neuronal activity.

The size of SNB neurons in adult rats is reduced by castration, and this effect is reversed by
treatment with testosterone. Androgen receptors are known to be present in the perineal muscles
as well as in SNB motoneuorns, Therefore, it is not clear whether the neuron size is regulated by
direct action of the hormone on SNB neurons or whether this regulation is mediated by the target
muscles. To address this question, the SNB motor nerve was united to a grafted skeletal muscle
which lacks androgen sensitivity. Under this condition the size of the SNB neurons remained
unchanged in response to iestosterone manipulation. It is concluded that hormeonal regulation of
SNB neurons is mediated by their targef muscles.

Cell death in patients with ALS has been suggested to result from diminished availability of
a neurotrphic factor normally supplied from the target muscle. If this were the case, Onuf's
nucleus may be preserved because of continual stimulation of the synthesis of the trophic factor
by the effect of testosterone on the target muscle.
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