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The Vicious Cycle of Heart Failure
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Sympathetic Nerve Activity in Heart Failure
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Reflex Control in Heart Failure
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The Baroreflex
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Vagal Nerve Stimulation
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Intemal carotid artery
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Cardiac Sympathetic Afferents in Heart Failure:
It's not just about the pain




Visceral afferent structure
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Stimuli for Cardiac Sympathetic Afferents

e Hydrogen ion

e Oxygen radicals

e Potassium

e Lactate

e ATP

e Prostaglandins and other AA metabolites
e Bradykinin

e Substance P

e (Capsaicin



CARDIAC SYMPATHETIC AFFERENT REFLEX IN HEART FAILURE
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Epicardial lidocaine reduces SNA in
heart failure
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Euphorbia resinifera
16 Billion Scoville Units

Resineferitoxin (RTX)
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Hemodynamic and morphological data in sham and CHF rats
treated with vehicle or RTX

Sham+Vehicle Sham + RTX CHF+Vehicle CHF + RTX
(n=21) (n=20) (n=23) (n=25)

Body weight, g 429 = 7 430 = 7 452 +8 440 = 8
Heart weight, mg 1438 =+ 28 1430 = 30 2239 £ 61* 1650 = 49*f
HW/BW, mg/g 3.4+ 0.1 3.3 0.1 50X+ 0.1* 3.8 = 0.1*%
WLW/BW, mg/g 44+ 0.1 45 = 0.1 8.7+ 03* 5.1 &+ 0.2*%
MAP, mmHg 103.5 + 2.4 105.0 = 3.1 96.7 = 2.0* 101.3 = 2.1
LVEDP mmHg 5004 4.8+ 0.4 21.3%+ 1.0* 8.3x 0.7*f
HR, bpm 357.3 £ 6.1 362.0 +6.8 368.9 = 5.1 348.3*x 5.57
dp/dt,.. 9108+324 8601224 5137 = 180 * 5446 = 173*
dp/dt. -8458 1235 -8088+196 -3452+113* -4643 £ 149*t
Infarct size, % 0 0 425+ 1.4* 39.1 £12*

*P<0.05 vs. sham+vehicle; T, P<0.05 vs. CHF+vehicle.

Wang, HJ. et al. Hypertension, 2014
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Hypothesis: Local CSAR afferent endings containing pro-
inflammatory neuropeptides play a critical role in deleterious
cardiac remodeling in CHF

Viyocardial ‘ ig

TRPV_1 -expressi Capillary T izl;:ga:eﬁ:M
Cardiac afferents permability | ] / g
l Cardiac
Plasma / fibrosis
Extravasation [ ) Myocardium
l Ianam}%ionT > Cardiac
N apoptosis
® Substance P onocytes and -
® CGRP leukocytes Cardiac
® Other peptides immigrate into- hypertrophy

cardiac tissue



IL-1 beta in cardiac tissue
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Long term survival rate (%)
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Epidural T1-T4 DRG application
of RTX
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Future Directions

Animal Models

e |schemic

* Non-ischemic (cardiomyopathy)
e Diastolic Heart Failure (HFpEF)
e Large animal models (pig, dog)

Proof of Principle strategies

 Modulation of DRG neuronal activity
e Channel Rhodopsin
 Halo Rhodopsin
e Substance P antagonism

Specificity

e Thoracic DRG
e Lumbar DRG
e Epicardial



Therapeutic windows
Mechanisms

*Central pathways mediating sympatho-excitation in response to
sympathetic afferent activation.

*Molecular regulation of TRPV1 protein in DRG

eCardiac sympathetic afferent activation and arrythmogenesis
*Mechanisms of afferent neuropeptide regulation of cardiac remodeling
eUnderstanding of the “physiological role” of cardiac sympathetic
afferents

eAutonomic regulation

*Permeability

eInflammation

*Blood flow regulation

Clinical Studies
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