Autonomic Neural Control of the Heart - Schild Laboratory

Translational neural engineering: pursuing clinically relevant questions concerning
brain control of the heart in both health and disease

Neurocirculatory control:
afferent (sensory) feedback is essential

Cardiovascular pathologies and baroreflex function:
research questions and objectives
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Robust control of the cardiovascular system requires two general brain pathways:
feedforward, i.e. central commands (efferent) and sensory feedback (afferent), i.e
reflex control. The baroreceptor reflex (BRx) is essential for circulatory homeostasis
and regulates heart rate and blood pressure at a level appropriate for each particular
behavioral state, e.g. rest, exercise and sleep under healthy and diseased conditions.
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in vitro aortic arch for recording
single BR afferent fibers

Clinical significance of the baroreflex (BRx) is well known:

Heart failure is a disease categorized by sympathetic hyperactivity, parasympathetic withdrawal,

and impaired BRx control of sympathetic activation. (Shen & Zipes, 2015)

hypotension. (Cortelli, 1994; Armour, 2004; Low, 2015)

risk of sudden cardiac death. (Monahan, 2007)

BRx dysfunction is implicated in neurally mediated syncope, dysrhythmias and orthostatic

Impaired BRx sensitivity (BRS) and increased heart rate variability (HRV) suggest an increased

Many clinically relevant questions remain concerning sex (gender) and sympathovagal balance:
+ Major differences in cadiovascular disease exist between men and women.
(Regitz-Zagrosek and Kararigas, 2017)

(Sevre, 2001; Christou, 2003)
* Regulation of cardiovascular function differs between men and women. (Huxley, 2007)

The Schild lab was first to experimentally validate:

An afferent explanation for sexual dimorphism in the baroreflex. (2014)
Differential distribution of voltage-gated channels in myelinated and
unmyelinated baroreceptor afferents extends to gender. (2012)
Electrophysiological and neuroanatomical evidence of sexual

dimorphism in baroreceptor neuron function. (2008)

The Schild lab utilizes a synergistic combination of in vitro, in situ
and in silico methodologies to study sexual dimorphism in the
neural coding of blood pressure dynamics and BRx function.
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in situ study of the BRX reveals frequency- and sex-dependent
differences in central integration of A-type and C-type BR fibers
. Sex differences in baroreflex (BRx) function are well documented.
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activation. Only 5-10 Hz of stimulation evoked a rapid, 20- to 30-mmHg
reduction in arterial pressure of female rats, whereas rates of 50 Hz or
higher were required to elicit a comparable depressor response from
male rats. Collectively, our experimental results are suggestive of an
alternative myelinated baroreceptor afferent pathway in females

that may account for, at least in part, the noted sex-related differences
in autonomic control of cardiovascular function.
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Patch clamp study of identified
baroreceptor neurons with intact
afferent fibers.

A) vagal ganglia, scale = 1 mm B) view
inside ganglia with multiple labeled
ABN, C) patch recording of single ABN,
D) examples of nerve evoked action
potentials from female rat. Arrowhead
points to artifact from ADN
stimulation.
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Parasympathetic markers for HRV and BRS differ between males and females.

Sex as a Biologqgical Variable
NIH: NOT-OD-15-102
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in vitro patch clamp

for electrophysiological study
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Patch study of intact and isolated ABN. TOP:
isolated and fluorescently labeled (arrow) ABN.
Scale bar = 35 um BOTTOM: using the intact
ganglion preparation current injected via the
patch electrode evokes somatic action
potentials from ABN of known fiber CV.
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