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Lecture Objectives:

1.

Explain normal coronary blood flow during
systole and diastole to different parts of the
myocardium.

Discuss the local factors for control of
coronary blood flow, local metabolism as
primary factor, and the oxygen demand.

Describe the effect of autonomic nervous
system on coronary arteries, role of Alpha,
and Beta-receptors.

. Define ischemic heart disease, the cause of

cardiac pain, and the mechanism of
collateral circulation.
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Pattern of coronary blood flow
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The normal coronary blood flow in the resting human being is
about 4 to 5% of the total cardiac output. <. i« nuge amut emparel 7t sie

Under severe conditions the work output of the heart ma
increase sixfold to ninefold. However, the coronary blood flow
increases only threefold to fourfold to supply the extra nutrients
needed by thé heart. This deficiency of coronary blood supply is

overcome by increasing the “efficiency” of cardiac utilization of
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The flow in left ventricular capillaries decrease during systole *“*”
because of the strong compression of the left ventricular muscle
around the intramuscular vessels.

Blood flow in the left coronary artery during cardiac systole is only
10% to 30% of that during diastole,"and much of that represents
flow to the epicardium. 1t e s s sk sppit spdion # odsordivnr o Cnpeisly Lot o, =%

In heart diseases of all types, therefore, the subendocardial - @ *~*
layers of the heart suffer more severe impairment and ischemia ... o ..

than do the epicardial layers. s nuws i sl fo i dogal b e bearl e odacll bal ichens
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During diastole blood flows rapidly through relaxed cardiac
muscle.

On the right side of the heart no phasic changes occurs during{ the
Cﬁrdlabc cycle as a result of the lower pressures developed by that
chamber.
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eplanation of point 3
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Regulation of coronary blood flow 7.7
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The flow is entirely regulated by local mechanism.ui memn it auo-reguisied
The greater the myocardial contraction the greater is the.i: adncte
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coronary blood flow. This relationship is also found in @ it
denervated heart and in a completely isolated heart. {7075
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The flow is in direct proportion to the cardiac muscle O,
demand (or consumption). Adenosine and NO are the main
vasodilators that are believed to be released from the
myocardium when O, demands increases (when _
metabolism increases). Blockade of the vasodilator actions
of adenosine with theophylline, however, does not prevent
coronary vasodilation when cardiac work Is increased.

The vasodilator effect of sympathetic stimulation on the
coronary artery is indirect. The direct effect is _
vasoconstriction. The positive inotropic and chronotropic
effect of sympathetic stimulation increases the myocardial
metabolism and O, demands. This will trigger the local blood
flow regulator%{ mechanism and dilate coronary vessels.
Vagal stimulation ends by indirect vasoconstriction since it
decreases the O, demands.

The coronary artery has 3, and a, adrenergic receptors.
me oS oY NENE n e My
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Ischemic heart disease (IHD)

s Most of the O, in coronary arterial blood is extracted during one
%assage through the myocardial capillaries. Thus the supply of
, to myocardial cells is flow limited. Oxygen extraction is
nearly maximal even when blood flow is normal.

s |HD is the insufficient coronary blood flow to the heart. The
ischemia may be global (affects an entire ventricle) or regional
(affects some fraction of the ventricle). b oy ot fit beging o the sriay

s The most frequent cause of IHD is the atherosclerosis which
frequently develops in the first few centimeters of the major
coronary arteries. sl clersis aue yurnouiny of te amy oreret e poion pems ok foisr
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s Acute coronary occlusion is a common complication of
atherosclerosis.

s Gradual constriction of coronary arteries by atherosclerosis is
accompanied by collateral vessels developmentélong-term
regulation of flow), and no acute episodes of cardiac  _.u e wonsy sters
dysfunction may be Iein%%gnlzed. e o llakerad ieeel Bty ks

m Collaterals in sudden occlusion supply less than half the flow
that is needed to keep the cardiac muscle alive. Then collateral
flow begins to increase, doubling by the second or third day and
often reaching normal or almost normal coronary flow within
about 1 month. ¢, /e isue with otherosclerssis is the ympioins only appear a¥ter 6 -29,
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The cardiac pain (angina pectoris)
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It is believed that the pain is due to substances;
such as I_actlc acid, histamine, kinins, or cellular
prOteOIyth ENZYMES. b puin is quel by fle Jeciesse of led Yl M‘”W"‘&T
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sympathetic sensory afferent nerve fibers. ol wli | pktom
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Angina appears when the Oi demand exceeds i '

the supply by the coronary blood flow.

Pain is felt beneath the upper sternum and is
often referred to the left arm, left shoulder, neck,
and even to the side of the face. Pain is
triggered by exercise or emotional stress.
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s Many drugs are available for use in patients|with coronary artery disease
to relieve angina pectoris, the chest painfassociated with myocardial
ischemia. These compounds include organic nitrates/nitrites, calcium
channel antagonists, and B-adrenoceptor antagonists.

s On crisis a vasodilator of the venous system is used to reduce the venous
return and preload on the heart such as nitrate drugs.

s Organic nitrates/nitrites are metabolized to NO. NO dilates the great veins
and reduce venous return, thereby reducing cardiac work and myocardial
O, requirements. In addition, NO dilates the coronary arteries to increase
collateral flow. by b bow — incesse bianelel” nanse. fession —s woe o, nesded uce 1o

m For prophylaxis 3 blockers are used to block the sympathetic effect on the
heart. Also the 3-adrenoceptor antagonists reduce the heart rate to
indirectly increase coronary flow and oppose the reflex tachycardia that
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s Calcium channel antagonists also cause vasodilation; none selectively
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» Frequently, the narrow segment can be dilated by insertion of a balloon- %"
tipped catheter into the diseased vessel via a peripheral artery and then v w2 s
inflation of the balloon (angioplasty). This procedure can produce lasting -~
dilation of a narrowed coronary artery, particularly when a drug-eluting i;ﬁf‘;ﬁfd”zﬁ

stent (the drugs help prevent restenosis) is inserted during angioplasty. «, ¢ v

u}n{‘ o




A, Angiogram (with intracoronary radiopaque dye) of marked narrowing of
the left anterior descending branch of the left coronary artery (white arrow).

B, The same segment of the coronary artery (black arrow) after angioplasty
and insertion of a drug-eluting stent.



A, Angiogram (with intracoronary radiopaque dye) of marked narrowing of
the left anterior descending branch of the left coronary artery (white arrow).
B, The same segment of the coronary artery (black arrow) after angioplasty
and insertion of a drug-eluting stent.
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Test:

Pain due to poor coronary blood flow (angina)
may be relieved by any of the following
EXCEPT?

A. Cutting the sympathetic nerve trunks supplying
the heart.

B. Correcting anemia if present.

C. Providing the patient with a cold environment.
D. Angioplasty and stent placement.

E. Drugs causing peripheral vasodilation.



