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Vasoconstriction

Vasodilation

Local factors
Decreased local temperature
Autoregulation

Endothelial products
Endothelin-1

Locally released platelet
serotonin

Thromboxane A,

Increased CO, and decreased O,
Increased K*, adenosine, lactate
Decreased local pH

Increased local temperature

Nitric oxide
Kinins

Prostacyclin

Circulating neurohumoral agents

Epinephrine (except in skeletal
muscle and liver)

Norepinephrine
Arginine vasopressin
Angiotensin ||

Endogenous digitalis-like
substance

Neuropeptide Y

Neural factors

Increased discharge of
sympathetic nerves

Epinephrine in skeletal muscle
and liver

Calcitonin G-related protein
Substance P

Histamine

Atrial natriuretic peptide

Vasoactive intestinal
polypeptide

Decreased discharge of
sympathetic nerves

Activation of 3,-adrenoceptors
on the vasculature of skeletal
muscles of the limbs
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TABLE 32-2 Factors affecting the activity of the RVLM.

TABLE 32-3 Factors affecting heart rate.

Direct stimulation
CO,
Hypoxia

Excitatory inputs

Cortex via hypothalamus

Mesencephalic periaqueductal gray
Brainstem reticular formation

Pain pathways

Somatic afferents (somatosympathetic reflex)
Carotid and aortic chemoreceptors

Inhibitory inputs

Cortex via hypothalamus
Caudal ventrolateral medulla
Caudal medullary raphe nuclei
Lung inflation afferents
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Heart rate accelerated by:

Decreased activity of arterial baroreceptors
Increased activity of atrial stretch receptors
Inspiration

Excitement

Anger

Most painful stimuli

Hypoxia

Exercise

Thyroid hormones

Fever

Heart rate slowed by:

Increased activity of arterial baroreceptors
Expiration

Fear

Grief

Stimulation of pain fibers in trigeminal nerve
Increased intracranial pressure
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FIGURE 324 Baroreceptor areas in the carotid sinus and aortic arch. One

N set of baroreceptors (stretch receptors) is located in the carotid sinus, a small
* Q ‘ < J M dilation of the internal carotid artery just above the bifurcation of the common
f-v‘ r_] L { ‘ E'Y 4] "YO ( j carotid into external and internal carotid branches. These receptors are
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innervated by a branch of the glossopharyngeal nerve, the carotid sinus nerve. A
second set of baroreceptors is located in the wall of the arch of the aorta. These
receptors are innervated by a branch of the vagus nerve, the aortic depressor
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FIGURE 32-6 Diagram of the response to straining (the Valsalva ' . Y
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maneuver) in a healthy man, recorded with a needle in the brachial artery. il x’r ‘\'L‘ P ?

Blood pressure rises at the onset of straining because increased intrathoracic *

pressure is added to the pressure of the blood in the aorta. It then falls because a d C‘ e A +-° FM S¢uw IT™M

the high intrathoracic pressure compresses veins, decreasing venous return and A k

cardiac output. (Used with permission of M Mcllroy.) v (o .
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FIGURE 32-7 Endothelial-derived NO leads to smooth muscle relaxation.
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BLE 32-4 Regulation of endothelin-1 secretion via transcription of its gene.
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PGE,
Prostacyclin

ANBP, atrial natriuretic peptide; HDL, high-density lipoprotein; LDL, low-density
lipoprotein; NO, nitric oxide; PGE,, prostaglandin E,; VIP, vasoactive intestinal

polypeptide.
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