Dr. Hare Biochemical Mechanisms of Congestive Heart Failure:

Basically, CHF is due to: 1) Damage (MI, genetic, etc.) 2) Neurohormonal reponse 

Neurohomonal activation: 1) Sympathetic stimulation 2) renin-angiotensin-aldosterone

Basic teloelogic argument: Body sees CHF hemodynamically, treats is like blood loss

OLD VIEW (hemodynamic hypothesis): 

( preload (Na+/H2O retention), ( afterload (vasoconstriction), ( contractility (insult)

NEW VIEW: neurohormonal mediates hemodynamics, worsens cardiac damage 

Norepinephrine ( B receptors of heart ( GPCR -> ((Gs) or ( (Gi) AC ( (/( cAMP 

cAMP effects
1) L-type voltage gated Ca++ channel 



2) Phospholamban (inhibits SERCA2a when NOT phosphorylated)



3) Troponin I, reduced Ca++ sensitivity when phosphorylated

Chronic stimulation ( downregulation (( density, decoupling, inhibition, deactivation)

End result is ( cAMP w/stimulation, leading to less reserve, etc.

Elevated catecholamines ( myotoxicity; prognostic utility (elevated plasma NE in CHF)

B-blockers may make things worse initially, but GREAT chronically

Renin-angiotensin system (RAS) 

( renal flow ( ( renin by JGA  (renin: angiotensinogen ( AI; ACE: AI ( AII)

AII: 1) vasoconstriction, 2) ( Aldosterone 3) Hypertrophy/fibrosis 4) ( endothelial fxn

OTHER NEUROHORMONAL SYSTEMS:

Vasopressin: Made in posterior pituitary, mediated by AII levels and LA stretch receptors

Effects: Acts at distal nephron to RETAIN WATER, also a VASOCONSTRICTOR

Endothelin: 2 receptor types

ETa = hypertrophy, vasoconstriction

ETb = vasodilation, RAS

Effects: ( contractility in normal heart, ( in failing heart (Gi mediated?)

ANF: Secreted by atria in response to ( wall stretch

Effects: Normally ( Na+ excretion, INEFFECTIVE in CHF (no renal response)

BNP is natriuretic peptide made in the ventrical (and brain)

Ca Cycle problems:

( PKA phosphorylation of phospholamban ( less relaxation ( ( LVP in early diastole

Increased filling pressure can limit stroke volume, increase total diastolic pressure ( PE

Gene expression changes: ( SERCA2a, ( Na/Ca, (( phospholamban, ( SERCA/PLB

Effects of gene changes: ( Ca transient, ( plateau, ( contractility, long “relaxation”

Vascular abnormalities (inability of periphery to dilate and perfuse muscle):

Endothelial: abnormal NO synthesis & blunting of response due to neurohormones

Changes in muscle metabolic capacity (as seen w/non-use)

Peripheral neuroeffector systems (eg baroreflexes) malfunction due to being reset

