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The variability inherent in rhythmic physiological pat-
terns may arise from both stochastic and deterministic
sources. Though variability is disruptive when in excess,
it may also be functional in evolved systems. Here we
focus on the neural control of respiration which is critical
for survival in many animals. The sources of respiratory
variability, as well as its possible function, are unknown.
A fundamental component of respiratory pattern genera-
tion is the preBötzinger complex (preBötC) which is part
of the ventral respiratory column located in the brain-
stem. Here we use in vitro and in silico models of the
preBötC to study the variability of respiratory rate.
The in vitro model exhibits a bounded range of variabil-

ity in which the upper and lower limits are functions of
the respiratory rate. The in silico model consists of two
types of neurons: intrinsically bursting “pacemaker” cells
and tonically spiking cells that relay chemosensory and
mechanosensory feedback. When fitted to the experimen-
tal data, the in silico model shows the existence of both
stochastic and deterministic sources for variability in the
respiratory rate. The upper and lower limits of variability
seen experimentally are reproduced in silico using a range
of network connection strengths. Simulations demonstrate
that stochastic spiking in sensory relay neurons may be
utilized to stabilize changes in variability when the respira-
tory rate changes due to physiological demand.

Authors’ details
1Dept. of Elec. Eng. and Comp. Sci., Case Western Reserve University,
Cleveland, OH, 44107, USA. 2Division of Physiology, School of Medicine,
Loma Linda University, Loma Linda, CA, 92350, USA.

Published: 21 July 2014

doi:10.1186/1471-2202-15-S1-P12
Cite this article as: Fietkiewicz and Wilson: Variability in respiratory
rhythm generation: in vitro and in silico models. BMC Neuroscience 2014
15(Suppl 1):P12.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

* Correspondence: chris.fietkiewicz@case.edu
1Dept. of Elec. Eng. and Comp. Sci., Case Western Reserve University,
Cleveland, OH, 44107, USA
Full list of author information is available at the end of the article

Fietkiewicz and Wilson BMC Neuroscience 2014, 15(Suppl 1):P12
http://www.biomedcentral.com/1471-2202/15/S1/P12

© 2014 Fietkiewicz and Wilson; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

mailto:chris.fietkiewicz@case.edu
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/

	Authors’ details

