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CORRELATION OF ECG WAVES WITH ATRIAL
AND VENTRICULAR SYSTOLE

= The term systole refers to the phase of contraction.

= The phase of relaxation is diastole.

= The ECG waves predict the timing of atrial and ventricular systole and

diastole.

“ As the atrial contractile fibers depolarize, the P wave appears in the ECG.

* After the P wave begins, the atria contract (atrial systole).

< The action potential propagates rapidly again after entering the AV bundle. About 0.2 sec after

onset of the P wave, it has propagated through the bundle branches, Purkinje fibers, and the entire
ventricular myocardium.

< Contraction of ventricular contractile fibers (ventricular systole) begins shortly after the QRS

complex appears and continues during the S-T segment.

“ Repolarization of ventricular contractile fibers produces the T wave in the ECG about after the

onset of the P wave.

< Shortly after the T wave begins, the ventricles start to relax (ventricular diastole). Ventricular

repolarization is complete and ventricular contractile fibers are relaxed.
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AUTORHYTHMIC FIBERS: THE CONDUCTION SYSTEM

1. They act as a pacemaker (electrical

excitation that causes contraction
of the heart).

Fugurclow lbr(ondmlnon system of the heart. Awtorhythmic fibe
maker

in the SA node, located in the right atrial wall (a),
1 (b) that cause contraction ¢ HI heart’s chamber
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Right ventricle =
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AUTORHYTHMIC FIBERS:THE CONDUCTION SYSTEM

Figure 20 10 lhwndmlm system of the heart. Autorhythm |m in the SA pode, located in the right atrial wall (a
s the heart's pacemaker ating cardiac action potentials (b) that cause contraction ¢ nm‘ heart’s chambe
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By conducting along atrial muscle Thia
fibers, the action potential reaches the
atrioventricular (AV) node.

At the AV node, the action potential
slows considerably as a result of various
differences in cell structure in the AV
node. This delay provides time for the
atria to empty their blood into the
ventricles.
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AUTORHYTHMIC FIBERS:THE CONDUCTION SYSTEM

From the AV node, the action potential
enters the atrioventricular (AV)
bundle. This bundle is the only site
where action potentials can conduct
from the atria to the ventricles.

After propagating through the AV
bundle, the action potential enters both
the right and left bundle branches.
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Figure 20.10 The conduction system of the heart. Autorhythmic fibers in the SA node, located in the right atrial wall (a)
act as the heart's pacemaker, imatiating cardiac action potentials (b) that cause contraction of the heart’s chambers
e =5 The conduction system ensures that the chambers of the heart contract in a coordinated manner.
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AUTORHYTHMIC FIBERS: THE CONDUCTION SYSTEM

Finally, the large-diameter Purkinje
fibers rapidly conduct the action
potential beginning at the apex of the
heart upward to the remainder of the
ventricular myocardium. Then the
ventricles contract, pushing the blood
upward toward the semilunar valves.

Figure 20.10 The conduction system of the heart. Autorhythmic fibers in the SA pode, located in the right atrial wall (a)
tiat

act as the heant’s pacemaker, ins

The conduction system ensures that the chambers of the heart contract in a coordinated manner.

—— Frortal plane

&

Leoft atnum
Rght atrom —_
© SNOATRIAL (SA) NODE
© ATROVENTRICULAR
W) NOOE
© ATRIOVENTRICULAR (AV) =~
BUNOLE (BUNDLE OF MIS

Laft veruin

© ROHT AND LEFT ==
BUNOLE BRANCHES

Right veniricle =

—_—
© PURKINIE FIBERS —"

8) Antorior view of frontal section

ing cardiac action potentials (b) that cause contraction of the heart's chambers

ackion potential Yoo e
Prbers s 2JL2 & Ay
AV bundl€ 1ga .1

(3’ /_-:«PJ ,70018 | 2® .L.f )
J delay//y
L] ackion potentiol
aes < E5 SA acde s
generation ot actior
potential
1> &
b= A a¥ AV =i

Abrium _ A

@

O Yo lpass o
purkinje fiberd
Pt 643‘:_9_9 \')_,.‘(:‘u g“\

right venkricle and
lePl ventricle

g e Pl g s
SA node g2 V= o right  atrium
s uaas action potential Jass
‘gv{"-n'_) Pfyhe qkclum
generabion of- ackion potentis) o

depolarization (Jas



&

de Bl LB Ol GS

4 plateau
(’;,«»J\f?)l ol Z:ﬂ-’-
(2200 OIS oo g

(’M\ﬁ)l D%)Lj ‘_ﬁ_a:u I.DA:J °
cepolarization _pwpo o

| HISTOLOGY OF CARDIAC MUSCLE TISSUE

» Compared with skeletal muscle fibers, cardiac muscle fibers are shorter
in length. They also exhibit branching, which gives individual cardiac
muscle fibers a “stair-step” appearance.

» Cardiac muscle fibers connect to neighboring fibers by intercalated
discs, which contain desmosomes, which hold the fibers together, and
gap junctions, which allow muscle action potentials to conduct from one
muscle fiber to its neighbors.

» Gap unit. junctions allow the entire myocardium of the atria or the
ventricles to contract as a single, coordinated.

ACTION POTENTIALAND CONTRACTION

OF CONTRACTILE FIBERS
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_\ ELECTROCARDIOGRAM
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has a cardiac reserve of four or five times the resting value.



