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Muscarinic modulation of XII MNs

* Both pre- and post-synaptic
muscarinic acetylcholine
receptors at Xl MNs

* Effects of muscarinic
modulation will depend on
suite of muscarinic receptors
present and of effector ion
channels
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In adult rats in vivo, muscarinic modulation is
inhibitory during REM sleep
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Muscarinic modulation potentiates inspiratory
bursting in rhythmic slice in neonatal mice
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What is leading to this difference in
muscarinic response?

Three possible explanations:

1. Postnatal maturational changes in:
a) Effector ion channels
b) Muscarine receptor subtypes
c) Signaling cascades

2. Exogenous drug application (in vitro) vs endogenous release (in vivo)

3. Species: rat vs mouse



Hypothesis: shift in response from excitation
to inhibition with postnatal maturation




“—»,  Local application of muscarine potentiates
Ve /0 ) hypoglossal output PO-14
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Muscarine potentiates inspiratory burst
amplitude at Xl MNs PO-5
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Muscarine depolarizes inspiratory and non-
inspiratory X/l MNs PO-5
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Muscarinic modulation increases the sag potential
In inspiratory and non-inspiratory Xll MNs PO-5
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Muscarinic modulation shifts the f/I relationship of
inspiratory and non-inspiratory XIl MNs PO-5
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summary

* Muscarinic potentiation of inspiratory bursting increases from P0O-5 and
then decreases to P14

* Muscarinic modulation has similar effect on inspiratory and non-inspiratory
XII MNs:
* Depolarizes membrane potential
* Increases sag potential
* Increases # spikes for each current injection

* Next step: how does muscarinic modulation of Xl MNs change with
postnatal maturation?
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