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Heart and Cardiac Conduction System
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lonic contributions to cardiac
action potential
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|, = Ca?* current

l; = hyperpolarisation activated current
I, = inward rectifier K* current

I, = rapid component of delayed rectifier
current
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Ina = Na* current
l,, = transient outward K* current
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channels underlying ionic currents
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Structure of Na* channel
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Family of Na*
channel
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Structure of voltage-gated Ca®*
channels (Ca,'s)

Ca?* flux
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Bourinet et al. (2004), J. Clin. Invest. 113, 1382-1384



Family of Ca?*
channel
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Absent Ca,1.2
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Structure of hyperpolarisation-activated

cyclic nucleotide-gated channels (
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Family of HCN

channels
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“Remodelling of ion channels.
in heart failure




HF causes ion channel remodelling in ventricle

Subepicardial cells M-cells Subendocardial cells
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Changes in LV
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Monocrotaline causes pulmonary hypertension
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Pulmonary hypertension causes cardiac hypertrophy
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Pulmonary hypertension causes bradycardia
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Relative abundance mRNA/28S
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Relative abundance mRNA/28S
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Ion channel
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lon channel
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in the heart. Reglonal differences in the

~ expression of ion channels are responsible for
regional differences of the action potentials In

different parts of the heart

> lon channel are dynamically expressed in the
heart

- There are tﬁegathways to, SAN dysfunctionsine

~ HF, on INg a downregulation of inward
current-carrying channels and one involving an
upregulation of outward current-carrying
channels.
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