Accepted Manuscript

Title: Acute Ethanol Modulation of Neurocircuit Function in
the Nucleus of the Tractus Solitarius

Authors: Michael A. Aimino, Caitlin Coker, Yuval Silberman

PII: S0361-9230(17)30250-2

DOI: http://dx.doi.org/doi:10.1016/j.brainresbull.2017.07.019
Reference: BRB 9269

To appear in: Brain Research Bulletin

Received date: 28-4-2017

Revised date: 3-7-2017

Accepted date: 26-7-2017

Please cite this article as: Michael A.Aimino, Caitlin Coker, Yuval Silberman, Acute
Ethanol Modulation of Neurocircuit Function in the Nucleus of the Tractus Solitarius,
Brain Research Bulletinhttp://dx.doi.org/10.1016/j.brainresbull.2017.07.019

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.brainresbull.2017.07.019
http://dx.doi.org/10.1016/j.brainresbull.2017.07.019

Acute Ethanol Modulation of Neurocircuit Function in the Nucleus of the Tractus
Solitarius

Michael A. Aimino?, Caitlin Coker?, Yuval Silberman*

1Department of Neural and Behavioral Science, 2 Graduate Program in Anatomy,
Penn State Hershey College of Medicine

*Corresponding author information:
Yuval Silberman, PhD

Neural and Behavioral Sciences

Penn State Hershey College of Medicine
500 University Dr

Mail Code H109

Hershey PA 17033

717-531-6407
ysilberman@pennstatehealth.psu.edu

Highlights

e EtOH enhances pre- and post-synaptic GABAergic transmission in the NTS
EtOH has minimal effects on NTS glutamatergic transmission
EtOH decreases action potential firing in a majority of neurons
EtOH enhances c-FOS/tyrosine hydroxylase colocalization in the NTS
EtOH may disinhibit NTS TH neurons by increasing GABA signals between
interneurons

Abstract

The nucleus of the tractus solitarius (NTS) is a brain stem region critical to many
physiologic processes and has been implicated in addiction to multiple classes of
abused drugs, including alcohol (EtOH). That said, the mechanism by which EtOH
modulates NTS neurocircuit activity is not well characterized and has yet to be
examined utilizing electrophysiologic methods in mouse models of alcohol use
disorders. To begin to address this gap in knowledge, we sought to use whole-cell
and cell-attached recordings to determine the mechanism of acute EtOH action on
GABAergic and glutamatergic neurotransmission, as well as on action potential
firing in the NTS of adult male, EtOH naive mice. Bath application of EtOH (50 mM)
significantly enhanced the frequency of spontaneous inhibitory postsynaptic
current events, while increasing the amplitude of these events in half of the neurons
tested. This finding suggests a presynaptic mechanism of EtOH action on GABAergic
transmission in the NTS as well as a postsynaptic mechanism in subsets of NTS
neurons. EtOH application was further associated with a significant decrease in
action potential firing in most, but not all, NTS neurons tested. EtOH induced a small
but significant decrease in spontaneous excitatory postsynaptic current frequency,
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