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A neurocardiologist’s perspective
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Rajendran et al. 2016

Flight or 
Fight

Rest & 
Digest






January 17, 1994, at 4:31 a.m., Los 
Angeles County was jolted by an 

earthquake centered near Northridge, 
California — one of the strongest 

earthquakes ever recorded in a major city 
in North America



Leor J, Poole WK, Kloner RA. Sudden cardiac death triggered by an earthquake. N Engl J Med. 1996 Feb 
15;334(7):413-9. doi: 10.1056/NEJM199602153340701.

Sudden cardiac death triggered by an earthquake
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Top-down cardiac neural control & sudden cardiac death

Vegh et al. 2016

Peter Hanna MD PhD

Tissue Clearing

Human Heart
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Top-down neural control & sudden cardiac death

Vegh et al. 2016

Stable heart rhythm 
Vulnerable 

substrate  & trigger Cardiac fibrillation & 
sudden death

Heart Rhythm 2012 Aug;9(8):1303-9.
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Top-down cardiac neural control governs cardiac function 
but underlies susceptibility to cardiac dysfunction and 
electrical instability. 
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Bottom-up neurocardiac feedback

Zhao et al, Nature 2022

Rui Chang, PhD
Yale
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Bottom-up neurocardiac feedback

Ajijola et al, 2025
Rajendran et al, 2019
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Bottom-up neurocardiac feedback - nociceptive afferents & cardioception

Science 288, 306–313.Nature 389, 816–824.

TRPV1 Channel

Szabados et al, 2020
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Bottom-up neurocardiac feedback - nociceptive afferents & cardioception

Selective depletion of cardiac nociceptive afferent nerves limits the detrimental effects of cardiac 
injury e.g. myocardial infarction (heart attack)

Yoshie et al, 2020
Wang et al, 2014



Thoracic Epidural 
Anesthesia

Stellate Ganglion 
Block

Cardiac 
Sympathetic 
Denervation:
Unilateral vs 
Bilateral

Renal 
Denervation

Tragus 
Stimulation

Transcranial 
Magnetic 
Stimulation

Vagus Nerve 
Stimulation

Therapeutically targeting the brain-heart axis  

Zhu et al. 2019
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Markman et al. 2022

Therapeutically targeting the brain-heart axis  
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Bottom-up neurocardiac feedback is central to organ function 
and the pathophysiology of progressive cardiac dysfunction 
and heart failure. 

Top-down cardiac neural control governs cardiac function, 
but underlies susceptibility to cardiac dysfunction and 
electrical instability. 
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Cardioception - The brain-heart axis and emotions
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Cardiac rhythm & mechanical function are reflected in 
the nervous system

Sudarshan et al. 2021

Talishinsky, Ajijola, Khalsa, 2025

The brain-heart axis and emotions - Cardioception



“We identified the posterior insular cortex as a potential mediator of bottom-up cardiac 
interoceptive processing, and found that optogenetic inhibition of this brain region 
attenuated the anxiety-like behavior that was induced by optical cardiac pacing.” Rodriguez-Rozada et al. (2023), Sig Trans Targ Ther
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Cardiac interoceptive mechanisms influence brain-wide 
circuits that govern affective states and behavior.

Top-down cardiac neural control governs cardiac function but 
underlies susceptibility to cardiac dysfunction and electrical 
instability. 

Bottom-up neurocardiac feedback is central to organ function 
and the pathophysiology of progressive cardiac dysfunction 
and heart failure. 



Urgent Needs for Research in Brain-Body Science 
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Fundamental Research

Governance of brain-body 
homeostasis.

Mechanisms of neural 
dysfunction following organ 

injury.

Therapeutics

Treatments to modulate CNS 
and PNS circuits for brain and 

organ health, using non- or 
minimally-invasive approaches.

Prevention of aberrant brain-
body interactions to improve 

health. 

 

Diagnostic/Biomarkers

Measures of optimal 
homeostasis.

Causal drivers, predictors and 
biomarkers of maladaptive brain-

body interactions.
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