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A Model of the Baroreflex Neural Arc Integrating Static and Dynamic Characteristics

Toru Kawada*, Kazunori Uemura*, Tadayoshi Miyamoto* *, Masaru Sugimachi*, Kenji Sunagawa*

*Department of Cardiovascular Dynamics, National Cardiovascular Center Research Institute, Osaka, Japan

** Japan Space Forum, Tokyo, Japan

The arterial baroreflex may be divided into the
neural arc from baroreceptor pressure input to efferent
sympathetic nerve activity (SNA) and the peripheral
arc from SNA to arterial pressure (AP). The dynamic
and static characteristics of the neural arc approximate
a linear derivative filter and a sigmoidal input-output
nonlinearity, respectively. The purpose of the present
study was to develop a model of the baroreflex neural
arc integrating the dynamic and static characteristics in
order to extend the understanding of baroreflex
behavior against exogenous perturbation. In anest-
hetized rabbits with aortic denervation and vagotomy,
we isolated carotid sinuses and estimated the apparent

transfer function from pressure input to SNA using a
binary white noise signal. We examined the effects of
input amplitude on the apparent transfer function. An
increase in the input amplitude attenuated both dynam-
ic gain and the extent of the derivative characteristics.
The input amplitude dependency matched with the
characteristics of a model consisting a derivative filter
followed by a sigmoidal nonlinearity. A simulation on
the closed-loop AP response using the developed
model indicated that the sigmoidal nonlinearity in the
baroreflex neural arc contributed to the stability of AP

response.

Key words : Carotid sinus baroreflex, Sympathetic nerve activity, White noise,

Transfer function, Simulation
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