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Cardiovascular Physiology
Flashcards 39 - 75
· If each of the following is increased by 50%, which one would cause the smallest change in myocardial oxygen consumption? Ventricular end-diastolic volume

An increase in end-diastolic volume will increase stroke volume; however, stroke volume changes are 
about ¼ as effective in changing myocardial oxygen consumption as are changes in heart rate, mean 
arterial pressure, or ventricular pressure because of the relationships between oxygen consumption, wall 
stress, ventricular pressure, and ventricular radius. 

· Which of the following causes vasodilation in most vascular beds? Increased interstitial K+

Increased interstitial K+ causes vasodilation in most vascular beds. 

· In a normal ECG the T wave represents ventricular repolarization
· Norepinephrine released by sympathetic nerves constricts blood vessels by binding to (1-adrenoceptors

Norepinephrine binds to (1-adrenoceptors located on vascular smooth muscle to stimulate 
vasoconstriction. 

· Arterial pressure decreases when a person stands up

When a person stands up, blood pools in the legs, which reduces the filling of the heart and leads to a fall 
in cardiac output and arterial pressure. 

· Net capillary fluid filtration is enhanced by decreased capillary plasma oncotic pressure.

Capillary plasma oncotic pressure opposes filtration, therefore decreasing this pressure enhances filtration. 

· If capillary filtration is enhanced by histamine during tissue inflammation, lymphatic flow will increase.

Increased filtration results in more fluid being taken up by the lymphatics and removed from the tissue.

· Which of the following can cause tachycardia? Increased blood pCO2

Increased blood pCO2 stimulates chemoreceptors, which activate the sympathetic nervous system to 
constrict the systemic vasculature and raise arterial pressure.

· An ECG rhythm strip shows a complete dissociation between P waves and QRS complexes. The atrial rate is 95 beats/min and regular, and the ventricular rate is 60 beats/min and regular. The QRS complexes are of normal shape and duration. This ECG represents third-degree AV nodal block.

A complete dissociation between P waves and QRS complexes indicates a complete (third-degree) AV 
nodal block. Furthermore, the rate of ventricular depolarizations and the normal shape and duration of the 
QRS complexes suggest that the pacemaker driving ventricular depolarization lies within the AV node or 
bundle of His so that conduction follows normal ventricular pathways. 

· Two minutes after perfusion pressure to the kidney is suddenly reduced from 100 mm Hg to 70 Hg, which of the following will occur? Afferent arterioles will be dilated.

In response to a reduction in perfusion pressure and blood flow, the kidney undergoes autoregulation 
through dilation of the afferent arterioles.

· The baroreceptor reflex in hemorrhagic shock decreases venous compliance.

The baroreceptor reflex activates sympathetic adrenergic nerves that constrict arterial and venous vessels. 

· Which one of the following organ circulations is most strongly constricted during sympathetic activation resulting from a baroreceptor reflex when a person suddenly stands up? Intestine

The intestine is most strongly constricted during sympathetic activation.

· Angiotensin II causes contraction of vascular smooth muscle by increasing IP3.

Angiotensin II receptors (AT1) are coupled to the Gq-protein and phospholipase C1, which increases IP3 
when activated. 

· (2-adrenoceptor activation in vascular smooth muscle leads to dephosphorylation of myosin light chains.


(2-adrenoceptor activation in vascular smooth muscle increases cAMP, which inhibits phosphorylation of 
myosin light chains by myosin light chain kinase. 

· An increase in circulating angiotensin II concentrations increases blood volume.


Increased angiotensin II acts directly on the kidney and indirectly by increasing aldosterone secretion to 
increase sodium reabsorption, which leads to an increase in blood volume. 

· Myocardial inotropic state is enhanced by (1-adrenoceptor mediated increases in cAMP. 


(1-adrenoceptors are coupled to the Gs-protein, which increases cAMP.

· A sudden increase in carotid artery pressure increases vagal efferent activity to the heart.

Increased carotid artery pressure stimulates the firing of carotid sinus baroreceptors, which leads to a 
reflex activation of vagal efferents to slow the heart rate. 

· Compared to the maximal exercise responses of a normal subject, a patient with moderate-to-severe heart failure during maximal exercise will have a lower arterial pressure.

Cardiac output is unable to increase sufficiently to maintain arterial pressure as systemic vascular 
resistance falls during exercise. 

· Cardiac inotropy is enhanced by protein kinase A phosphorylation of L-type calcium channels.

Phosphorylation of the L-type calcium channels by protein kinase A increases the permeability of the 
channel to calcium, thereby permitting more calcium to enter the cell during depolarization, which triggers 
the release of calcium by the sarcoplasmic reticulum.

· The cell bodies for the preganglionic vagal efferents innervating the heart are found in which region of the brain? Medulla

This region of the brainstem contains cell bodies for both sympathetic and parasympathetic neurons. 

· Maximal cardiac output during exercise decreases with age because of decreased maximal heart rate and stroke volume.

The maximal rate of sinoatrial node firing decreases with age, and stroke volume decreases because of a 
decline in inotropic responsiveness and decreased ventricular compliance. 

· Which of the following organ circulations responds to hypoxia by constricting? Pulmonary circulation

The pulmonary circulation is unique among the organ circulations in that hypoxia causes vasoconstriction 
instead of vasodilation.

· Which of the following organ circulations is primarily controlled by hypothalamic thermoregulatory centers? Cutaneous circulation

A major function of the cutaneous circulation is to exchange heat energy between the body and the 
outside environment. Cutaneous blood flow is therefore primarily controlled by hypothalamic 
thermoregulatory centers. 

· What is the approximate mean electrical axis for ventricular depolarization when the QRS is equally biphasic in lead II (no net deflection), and aVL has the most positive deflection? -30(

When lead II is biphasic, the mean electrical axis must be perpendicular to hat lead, and therefore it is 
either -30( or +150(. Because aVL is positive, the mean electrical axis must be -30( because that is the 
axis for aVL. 
· Long-term recovery of cardiovascular homeostasis following moderate hemorrhage involves vasopressin-mediated water reabsorption by the kidneys.

Long-term recovery from hypovolemia requires renal retention of water, which is partially regulated by 
vasopressin. 

· In an experimental protocol, intravenous infusion of acetylcholine was found to decrease mean arterial pressure and increase heart rate. These results can best be explained by reflex activation of sympathetic nerves.

Acetylcholine dilates blood vessels, which lowers arterial pressure and causes a baroreceptor-mediated 
increase in heart rate brought about by sympathetic activation.

· Which of the following is common to both cardiac myocytes and vascular smooth muscle cells? myosin light chain kinase

Myosin light chain kinase is involved in myosin phosphorylation in both types of muscle.

· Which of the following ECG leads has the positive electrode on the left arm? lead I

The positive electrode is on the left arm and the negative electrode is on the right arm for lead I.

· During a moderate level of whole-body exercise (e.g. running), vagal influences on the sinoatrial node are inhibited.

Heart rate is increased during exercise through activation of sympathetic adrenergic nerves and inhibition 
of vagal (parasympathetic) nerves on the sinoatrial node.

· One important reason why stroke volume is able to increase during running exercise is that venous return is enhanced by the muscle pump system.

The muscle pump system facilitates venous return, which maintains or elevates ventricular filling 
pressures. 

· If a coronary artery is occluded for one minute and then the occlusion is released, endothelial release of nitric oxide will contribute to the reactive hyperemia.

The increase in flow (reactive hyperemia) following release of the occlusion causes a flow-dependent 
release of nitric oxide by the vascular endothelium, which further contributes to the increase in blood flow. 

· Stimulating efferent fibers of the right vagus nerve releases acetylcholine, which binds to M2 receptors. 

The vagus nerve is parasympathetic cholinergic and therefore releases acetylcholine.

· Infusion of a low-to-moderate dose of epinephrine following pharmacologic blockage of (-adrenoceptors will increase systemic vascular resistance.

This dose of epinephrine binds to both (2 and (1-adrenoceptors on blood vessels. Therefore, (1-
adrenoceptors can produce vasoconstriction unopposed by the (2-adrenoceptors. 

· Vascular smooth muscle contraction is stimulated by endothelin-1.

Endothelin-1 (ET-1) acts through the Gq-protein pathway to increase IP3, which leads to contraction. 

· One mechanism by which a (-blocker lowers blood pressure in a patient with essential hypertension is by reducing heart rate.

(-blockers antagonize sympathetic effects on the sinoatrial node, which decreases heart rate and cardiac 
output.

· A mechanism that may contribute to irreversible, decompensated hemorrhagic shock is diminished sympathetic-mediated vasoconstriction.

Organs become ischemic and hypoxic following intense sympathetic activation, and their vasculature 
eventually escape the sympathetic-mediated vasoconstriction. 

· Conduction velocity within the AV node is increased by blocking muscarinic (M2) receptors.

Acetylcholine released by the vagus nerve binds to M2 receptors, which decreases conduction velocity. 
Removal of vagal tone through the use of a muscarinic receptor antagonist (e.g. atropine) leads to an 
increase in conduction velocity.
