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SYNAPTIC ACTIVITY-INDEPENDENT PERSISTENT
PLASTICITY IN ENDOGENOUSLY ACTIVE MAMMALIAN

MOTONEURONS. J.L. FELDMAN, CM. BOCCHIARO,
N.V. NEVEROVA & S.A. SAYWELL. (Department of
Neurobiology, David Geffen School of Medicine, Universi-
ty of California Los Angeles, Los Angeles, CA, USA)

Potentiation and depression of glutamate receptor func-
tion in hippocampal, cerebellar, and cortical neurons are
examples of persistent changes in synaptic function that
underlie important behavioral adaptations such as learn-
ing and memory. Persistent changes in synaptic function
relevant for motor behaviors have not been demonstrated
in mammalian motoneurons. We demonstrate that adap-
tive changes in AMPA receptor function at endogenously
active synapses occur in motoneurons in neonatal ro-
dents. We found a novel form of serotonin (5-HT ; Boc-
chiaro and Feldman, 2004) or a;-adrenergic (Neverova,
Saywell and Feldman, submitted)-dependent synaptic
plasticity in hypoglossal (XII) motoneurons - which con-
trol tongue muscles affecting upper airway function.
Episodic, but not continuous, activation of postsynaptic
serotonin-type 2 (5-HT,) or a ;-adrenergic receptors on XII
motoneurons leads to long-lasting increases in their
AMPA-mediated respiratory drive currents and associat-
ed XII nerve motor output. This plasticity is metamodu-
lated by metabotropic glutamate receptors (mGluRs) and
requires activation of protein kinase C (PKC). Antagonism
of group-I mGluRs blocks induction of the serotonin or a
-adrenergic-induced increase in excitability. We propose
that this activity-independent postsynaptic serotonin/a ;-
adrenergic-mediated plasticity represents the cellular
mechanism underlying long-term facilitation (LTF), i.e
persistent increases in respiratory motor output and ven-
tilation seen in humans and rodents in response to episod-

ic hypoxia. Loss of activity in XII motoneurons is common
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during sleep causing snoring and in serious cases, airway
obstruction which interrupts breathing, a condition
known as obstructive sleep apnea. These results may pro-
vide the basis for rationale development of therapeutics
for obstructive sleep apnea in humans.

Bocchiaro CM, Feldman JL (2004) Synaptic activity-in-
dependent persistent plasticity in endogenously active
mammalian motoneurons. Proc. Natl. Acad. Sci., USA 101 :
4292-4295

Neverova NV, Saywell SA, Feldman JL (Submitted)
Episodic stimulation of a - adrenoreceptors induces PKC-
dependent persistent changes in motoneuronal excitabili-

ty in vitro

1. Centrifugal inputs modulate conditioned taste
aversion associated parabrachial neuronal activities in
rats
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2. Role of aquaporins in secretory granules in parotid
gland
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3. Augmentation of central respiratory CO, respon-
siveness with cholinesterase inhibitors : possible medi-
cine for alveolar hypoventilation syndromes
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4. Central histamine affects breathing pattern during
hypercapnia
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5. Ca*/calmodulin-dependent protein kinase Il regu-
lates the potentiation of L-type Ca* current during
alphal-adrenoceptor stimulation in rat ventricular my-
ocytes
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6. The effects of sympathetic agonists and antago-
nists on blood fluidity of rats
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7. Effect of clonidine on colonic motility in rats
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8. Attenuating effect of mexiletine hydrochloride on
herpes-related pain in mice
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9. Deternimation of brain sites activated by propofol
adminitration in rats
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