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o ciiaid o Cardiovascular Changes during Exercise

Cardiovascular Variable Change Comment

Heart Rate Increases Occurs as a result of increased sympathetic and decreased
parasympathetic activity to the SA node

Venous Return Increases Occurs as a result of sympathetically induced venous vasocon-
striction and increased activity of the skeletal muscle pump and
respiratory pump

Stroke Volume Increases Occurs both as a result of increased venous return by means of
the Frank-Starling mechanism (unless diastolic filling time is
significantly reduced by a high heart rate) and as a result of a
sympathetically induced increase in myocardial contractility

Cardiac Output Increases Occurs as a result of increases in both heart rate and stroke
volume

Blood Flow to Active Skeletal Muscles Increases Occurs as a result of locally controlled arteriolar vasodilation,

and Heart Muscle which is reinforced by the vasodilatory effects of epinephrine

and overpowers the weaker sympathetic vasoconstrictor effect

Blood Flow to the Brain Unchanged Occurs because sympathetic stimulation has no effect on brain
arterioles; local control mechanisms maintain constant cerebral
blood flow whatever the circumstances

Blood Flow to the Skin Increases Occurs because the hypothalamic temperature control center
induces vasodilation of skin arterioles; increased skin blood flow
brings heat produced by exercising muscles to the body surface
where the heat can be lost to the external environment

Blood Flow to the Digestive System, Decreases Occurs as a result of generalized sympathetically induced arteri-
Kidneys, and Other Organs olar vasoconstriction
Total Peripheral Resistance Decreases Occurs because resistance in the skeletal muscles, heart, and

skin decreases to a greater extent than resistance in the other
organs increases

Mean Arterial Blood Pressure Increases Occurs because cardiac output increases more than total pe-
(modest) ripheral resistance decreases

Table 10-5, p. 381



" UITE R cardiovascular Changes during Exercise

Cardiovascular Variable Change Comment

Heart Rate Increases Occurs as a result of increased sympathetic and decreased
parasympathetic activity to the SA node

We have a basic tone in the autonomic nervous system ( symp,para) if the symp increases
the para decreases .... HR

The pacmaker potential of the SA node with symp activity become sharper and fast
oSall Jany para J s

Venous Return Increases Occurs as a result of sympathetically induced venous vasocon-
striction and increased activity of the skeletal muscle pump and
respiratory pump

The CO will increas , and we need more blood to the muscle doing exercies , How can
increase blood flow to the muscle ? by increasing CO , How can increasing the CO ? by
increae venous return ( most important factore )
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Stroke Volume Increases Occurs both as a result of increased venous return by means of
the Frank-Starling mechanism (unless diastolic filling time is
significantly reduced by a high heart rate) and as a result of a
sympathetically induced increase in myocardial contractility

Cardiac Output Increases Occurs as a result of increases in both heart rate and stroke
volume
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Blood Flow to Active Skeletal Muscles Increases Occurs as a result of locally controlled arteriolar vasodilation,
and Heart Muscle which is reinforced by the vasodilatory effects of epinephrine
and overpowers the weaker sympathetic vasoconstrictor effect

During exercise, we have sympathetic activity. The local metabolites can overcome
the sympathetic activity ... O2 §8 , CO2 g3 , Acidity 3 , Lactic acid leading to VD

In skeletal muscles, we have 2 receptors. During exercise, the effect of sympathetic
activity with adrenaline and noradrenaline will affect and stimulet 82 , leads to
vasodilation

The effect of sympathetic activity and hormones on arterioles is vasodilation , not
vasoconstriction ( in skeletal muscle)
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the heart has the property of autoregulation of coronary arteries, and the sympathetic activity
causes vasodilation (VD) of the coronary arteries.

The local metabolic effects (adrenaline and noradrenaline) are more powerful in producing
vasodilation (VD) than the sympathetic activity.
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Blood Flow to the Brain Unchanged Occurs because sympathetic stimulation has no effect on brain
arterioles; local control mechanisms maintain constant cerebral
blood flow whatever the circumstances

Blood flow to the brain is regulated by a process called autoregulation, which is
significantly supported by the Circle of Willis. This ensures that the brain receives
a consistent blood supply regardless of fluctuations in systemic blood pressure

When systemic blood pressure increases, the blood vessels within the Circle of
Willis constrict to reduce the blood flow, preventing excessive blood flow to the
brain. Conversely, if systemic blood pressure decreases, these vessels dilate to
increase blood flow, ensuring the brain receives adequate blood supply



Blood Flow to the Skin Increases Occurs because the hypothalamic temperature control center
induces vasodilation of skin arterioles; increased skin blood flow

brings heat produced by exercising muscles to the body surface
where the heat can be lost to the external environment

During exercise, increased metabolic activity leads to increased heat production.
This causes vasodilation (VD) in the skin, increasing the temperature of the skin.
The higher skin temperature leads to increased blood flow, which in turn increases
heat loss from the body

Blood Flow to the Digestive System, Decreases Occurs as a result of generalized sympathetically induced arteri-
Ki s, and Other Organs olar vasoconstriction
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Total Peripheral Resistance Decreases Occurs because resistance in the skeletal muscles, heart, and
skin decreases to a greater extent than resistance in the other
organs increases

During exercise, all the skeletal muscles in your body will be active, and
vasodilation (VD) of the arterioles will occur in all of them. As a result, total
peripheral resistance (TPR) will decrease.

The washout of metabolites that accumulate in the skeletal muscles will be slow
after you stop exercising, so the recovery of TPR will be slow.

Conversely, diastolic pressure is connected to TPR. If TPR increases, diastolic
pressure will increase as well.
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Systolic pressure mainly affected by cardiac output , by the volume of blood
ejected during the heart beat
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Mean Arterial Blood Pressure Increases Occurs because cardiac output increases more than total pe-
(modest) ripheral resistance decreases

small increase
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