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Introduction
Spinal cord motoneurons express
m a n y  s e r o t o n i n  ( 5 -
hydroxytryptamine; 5-HT) receptors
that are activated when 5-HT is
released from the descending tracts of
the raphe nuclei. 5HT2C is one of 14
known 5-HT receptors and is shown
here to interact with N-methyl- D-
aspar ta te  (NMDA) to  enhance
motoneuronal activity. Previous
findings have shown that 5-HT2A and
5-HT2B receptors mediate activity via
G-protein and Ca2+ pathways,
respect ive ly .  Here we prov ide
evidence that SRC tyrosine kinase
m e d i a t e s  5 H T 2 C  r e c e p t o r
enhancement of NMDA depolarization
of spinal cord motoneurons using in
situ electrophysiological recording of
f r o g  m o t o n e u r o n  m e m b r a n e
p o t e n t i a l s .

Methods
A rana pipien frog (30-50g) was
anesthesized by cooling. After the frog
was decapitated, a spinal cord
l am inec tomy  and  sp ina l  co rd
h e m i s e c t i o n  w a s  p e r f o r m e d ,
preserving the IXnth dorsal and
ventral root. The spinal cord is then
transferred to a sucrose gap chamber
where it is perfused with Ringer’s
solution and pharmacological agents.
Motoneuronal depolarization was
recorded from the ventral root after
stimulating the dorsal root ganglion.
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Results
5-HT2C receptor activation enhances
N M D A - i n d u c e d  m o t o n e u r o n
depolarization. G proteins and Ca2+
related mechanisms are not involved
with 5-HT2C receptors.  5-HT2C
activation & potentiation of NMDA
motoneuron depolarization is blocked
by general protein kinase inhibition. 5-
HT2C  activation & potentiation of
NMDA motoneuron depolarization is
b locked by SRC prote in k inase
inhib i t ion.

Conclusion
Our work shows that unlike other 5-
HT2 receptors (5HT2A and 5HT2B), the
5HT2C interaction with NMDA is
independent of G-proteins and Ca2+.
I n s t e a d ,  e l e c t r o p h y s i o l o g i c a l
experiments demonstrated that the
5HT2C agonist MK 212 enhances NMDA
motoneuronal depolarization produced
by activation of 5HT2C receptors.
Furthermore, we were able to show the
MK212 enhancement is mediated by a
tyrosine kinase pathway, particularly
the SRC kinase. This was substantiated
with spinal neuronal cultures and co-
immunoprecipitation experiments
which revealed a protein association
between the NMDA subunit GluN2A,
5HT2C receptors, and SRC in both
mammalian and amphibian spinal
n e u r o n s  a n d  m a m m a l i a n
synaptosomes. There is a distinct
multiprotein complex in the spinal cord
by which 5-HT and NMDA coordinate
intracellularly, via a SRC tyrosine
kinase pathway, to mediate functional
activity.


