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Heart Muscle is Syncytial
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Branched structure of cardiac muscle

Intercalated disk

e Cardiomyocytes
are electrically
connected via
gap junctions

/
Myosin  Actin Microfibril

* Electrical signals
can pass directly
from cell to cell

Gap junction
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Excitation-contraction coupling

Ca?+ Ca?+ is exchanged Na* gradient is maintained
@ o vlilh Nat. by the Na*-K+-ATPase
Action potential enters
from adjacent cell. ° Na* K+
—Tlb ECF
ATP
(@) Votage-gated Caz+ (1cF
channels open. Ca2+ o Na*
enters cell.

(@ Entry of Ca?* triggers ©
release of Ca* from Ca?*

o

T-tubule Sarcoplasmic ©
ubu reticulum (SR) fgfuo
% o
0o %o
@c.?‘ is pumped back™ @
into the sarcoplasmic  Cca2+
reticulum for storage.
@ Most Ca?+ comes | o
from the SR
o
*%e )
@ Ca?* ions bind to troponin @ Relaxation occurs when Ca2* unbinds
1o Initiate contraction from troponin. n
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Wave of depolarization spreads via gap junctions.
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The AV node delays the
signal. The depolarization
spreads through atria via gap
junctions, and causes the
atria to contract.

The depolarization spreads
rapidly through the Bundles
of His and Purkinje fibers.

SA node depolarizes and the
depolarization spreads
rapidly via the internodal
pathway.

The depolarization spreads
upward through ventricle,
causing the ventricle to
contract.
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