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0 Does this negative feedback cycle represent the changes
that occur when you lie down or when you stand up?
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lable 21.2 summarizes the regulation of blood pressure by
hormones.

Autoregulation of Blood Pressure

In cach capillary bed, local changes can regulate vasomotion.
When vasodilators produce local dilation of arterioles and relax-
ation of precapillary sphincters, blood flow into capillary net-

TABLE 21.2

Blood Pressure Regulation by Hormones

EFFECT ON
FACTOR INFLUENCING BLOOD
BLOOD PRESSURE HORMONE PRESSURE
CARDIAC OUTPUT
Increased heart rate Norepinephrine, epinephrine.  Increase.
and contractility
SYSTEMIC VASCULAR RESISTANCE
Vasoconstriction Angiotensin II, antidiuretic Increase.
hormone (ADH) or
vasopressin, norepinephrine.®
ep'mephrine.f
Vasodilation Atrial natriuretic peptide Decrease.
(ANP), epinephrine,’
nitric oxide.
BLOOD VOLUME
Blood volume Aldosterone, antidiuretic Increase.
increase hormone.
Blood volume Atrial natriuretic peptide. Decrease.
decrease

*Acts at «, receptors in arterioles of abdomen and skin.
*Acts at 3, receptors in arterioles of cardiac and skeletal muscle;
norepinephrine has a much smaller vasodilating effect.
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works is increased, which increases Oz level, Vasoconstrictors
have the opposite effect. The ability of a tissue to automatically
adjust its blood flow to match its metabolic demands is called
autoregulation (aw’-to-reg’-u-LA-shun). In tissues such as the
heart and skeletal muscle, where the demand for O; and nutrients
and for the removal of wastes can increase as much as tenfold dur-
ing physical activity, autoregulation is an important contributor to
increased blood flow through the tissue. Autoregulation also
controls regional blood flow in the brain: blood distribution to
various parts of the brain changes dramatically for different men-
tal and physical activities. During a conversation, for example,
blood flow increases to your motor speech areas when you are
talking and increases to the auditory areas when you are listening.

Two general types of stimuli cause autoregulatory changes in
blood flow:

1. Physical changes. Warming promotes vasodilation, and cool-
ing causes vasoconstriction. In addition, smooth muscle in ar-
teriole walls exhibits a myogenic response (mi-0-JEN-1k)—it
contracts more forcefully when it is stretched and relaxes
when stretching lessens. If, for example, blood flow through
an arteriole decreases, stretching of the arteriole walls de-
creases. As a result, the smooth muscle relaxes and produces
vasodilation, which increases blood flow.

2. Vasodilating and vasoconstricting chemicals, Several types of
cells—including white blood cells, platelets, smooth muscle
fibers, macrophages, and endothelial cells—release a wide vari-
ety of chemicals that alter blood-vessel diameter. Vasodilating
chemicals released by metabolically active tissue cells include
K", H", lactic acid (lactate), and adenosine (from ATP). Another
important vasodilator released by endothelial cells is nitric oxide
(NO). Tissue trauma or inflammation causes release of vasodilat-
ing kinins and histamine. Vasoconstrictors include thromboxane
A2, superoxide radicals, serotonin (from platelets), and endothe-
lins (from endothelial cells).

An important difference between the pulmonary and systemic
circulations is their autoregulatory response to changes in O level.
The walls of blood vessels in the systemic circulation dilate in re-
sponse to low O,. With vasodilation, O, delivery increases, which
restores the normal O, level. By contrast, the walls of blood ves-
sels in the pulmonary circulation constrict in response to low lev-
els of O,. This response ensures that blood mostly bypasses those
alveoli (air sacs) in the lungs that are poorly ventilated by fresh air.
Thus, most blood flows to better-ventilated areas of the lung.

V/CHECKPOINT

13. What are the principal inputs to and outputs from the
cardiovascular center?

14. Explain the operation of the carotid sinus reflex and the
aortic reflex.

15. What is the role of chemoreceptors in the regulation of
blood pressure? -

16. How do hormones regulate blood pressure?

17. What is autorequlation, and how does it differ in tt
systemic and pulmonary circulations? i,




