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Circulatory System & 
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Circulatory System

• The purpose of the circulatory system is to transport 
oxygen and nutrients to the body and to remove wastes 
and other byproducts from the body. Blood acts as the 
transportation medium for these materials and is 
pumped through the body by the heart. Blood is 
comprised of red blood cells, white blood cells, plasma, 
and platelets. The red blood cells give blood its color, 
carry oxygen to the organs, and carry carbon dioxide 
away from the organs. White blood cells are part of the 
body's defense against infections. Platelets are cells that 
help the blood clot. Finally, plasma is the fluid that 
carries the blood cells and nutrients.

Circulatory System

• The heart is a muscle that pumps blood through 
the body. The normal heart has four chambers 
with valves to prevent the backflow of blood:
– The right atrium receives blood from the veins of the 

body and the heart and pumps oxygen-poor blood to 
the right ventricle. 

– The right ventricle pumps blood to the lungs. 

– The left atrium receives blood from the pulmonary 
veins (lungs) and pumps oxygen-rich blood to left 
ventricle. 

– The left ventricle pumps blood to the body. 

Circulatory 

System

Human Heart

Human heart from 

a 64 year old male.

Heart

• The heart weighs between 7 and 15 ounces 

(200 to 425 grams) and is a little larger than 

the size of your fist. 

• By the end of a long life, a person's heart 

may have beat (expanded and contracted) 

more than 3.5 billion times. 

• Each day, the average heart beats 100,000 

times, pumping about 2,000 gallons (7,571 

liters) of blood. 
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Heart

• Your heart is located between your lungs in the middle of your chest, behind 
and slightly to the left of your breastbone (sternum). A double-layered 
membrane called the pericardium surrounds your heart like a sac. The outer 
layer of the pericardium surrounds the roots of your heart's major blood 
vessels and is attached by ligaments to your spinal column, diaphragm, and 
other parts of your body. The inner layer of the pericardium is attached to the 
heart muscle. A coating of fluid separates the two layers of membrane, letting 
the heart move as it beats, yet still be attached to your body.

• The walls and linings of the heart consist of an outer surface layer called the 
epicardium, the middle muscular layer is called the myocardium, and the 
innermost layer is called the endocardium.

• Your heart has 4 chambers. The upper chambers are called the left and right 
atria, and the lower chambers are called the left and right ventricles. A wall of 
muscle called the septum separates the left and right atria and the left and 
right ventricles. The left ventricle is the largest and strongest chamber in your 
heart. The left ventricle's chamber walls are only about a half-inch thick, but 
they have enough force to push blood through the aortic valve and into your 
body.

Heart

Heart Valves

• Four types of valves regulate blood flow through 
your heart:
– Tricuspid Valve — regulates blood flow between the 

right atrium and right ventricle.

– Pulmonary Valve — controls blood flow from the 
right ventricle into the pulmonary arteries, which carry 
blood to your lungs to pick up oxygen.

– Mitral Valve — lets oxygen-rich blood from your 
lungs pass from the left atrium into the left ventricle.

– Aortic Valve — opens the way for oxygen-rich blood 
to pass from the left ventricle into the aorta, your 
body's largest artery, where it is delivered to the rest 
of your body.

Heart Valves

Heartbeat Heartbeat

• A heartbeat is a two-part pumping action that takes about a second. 
As blood collects in the upper chambers (the right and left atria), the 
heart's natural pacemaker (the SA node) sends out an electrical 
signal that causes the atria to contract. This contraction pushes 
blood through the tricuspid and mitral valves into the resting lower 
chambers (the right and left ventricles). This part of the two-part 
pumping phase (the longer of the two) is called diastole.

• The second part of the pumping phase begins when the ventricles 
are full of blood. The electrical signals from the SA node travel along 
a pathway of cells to the ventricles, causing them to contract. This is 
called systole. As the tricuspid and mitral valves shut tight to 
prevent a back flow of blood, the pulmonary and aortic valves are 
pushed open. While blood is pushed from the right ventricle into the 
lungs to pick up oxygen, oxygen-rich blood flows from the left 
ventricle to the heart and other parts of the body.
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Heartbeat

• After blood moves into the pulmonary artery and the aorta, the 
ventricles relax, and the pulmonary and aortic valves close. The lower 
pressure in the ventricles causes the tricuspid and mitral valves to 
open, and the cycle begins again. This series of contractions is
repeated over and over again, increasing during times of exertion and 
decreasing while you are at rest. The heart normally beats about 60 to 
80 times a minute when you are at rest, but this can vary. As you get 
older, your resting heart rate rises. Also, it is usually lower in people 
who are physically fit.

• Your heart does not work alone, though. Your brain tracks the 
conditions around you—climate, stress, and level of physical activity—
and adjusts your cardiovascular system to meet those needs.

• The human heart is a muscle designed to remain strong and reliable 
for a hundred years or longer. By reducing your risk factors for
cardiovascular disease, you may help your heart stay healthy longer.

Electrical Conduction System

• Electrical impulses from your heart muscle (the 
myocardium) cause your heart to contract. This 
electrical signal begins in the sinoatrial (SA) 
node, located at the top of the right atrium. The 
SA node is sometimes called the heart's "natural 
pacemaker." An electrical impulse from this 
natural pacemaker travels through the muscle 
fibers of the atria and ventricles, causing them to 
contract. Although the SA node sends electrical 
impulses at a certain rate, your heart rate may 
still change depending on physical demands, 
stress, or hormonal factors. 

Electrical Conduction System Bundle Branch Block 

• Your heart has a natural "pacemaker" called the sinoatrial (SA) 
node. The SA node is a specialized group of cells at the top of your
heart's upper-right chamber (the right atrium). Anywhere between 60 
and 100 times a minute, the SA node sends an electrical impulse 
throughout your heart to cause it to beat (contract).

• When the SA node sends an electrical impulse, that impulse first
travels through the heart's upper chambers (the atria). It then passes 
through a small group of cells called the atrioventricular (AV) node. 
The AV node checks the impulse and sends it along a track called
the bundle of His. The bundle of His divides into a right bundle
branch and a left bundle branch, which lead to your heart's lower 
chambers (the ventricles).

• Sometimes the electrical impulse cannot travel throughout the heart 
because part of the heart's conduction system is "blocked." If an 
impulse is blocked as it travels through the bundle branches, you 
are said to have bundle branch block. 

Bundle Branch Block Bundle Branch Block — Causes

• For the left and right ventricles to contract at the same time, an 
electrical impulse must travel down the right and left bundle 
branches at the same speed. If there is a block in one of these 
branches, the electrical impulse must travel to the ventricle by a 
different route. When this happens, the rate and rhythm of your 
heartbeat are not affected, but the impulse is slowed. Your ventricle 
will still contract, but it will take longer because of the slowed 
impulse. This slowed impulse causes one ventricle to contract a 
fraction of a second slower than the other.

• The medical terms for bundle branch block are derived from which
branch is affected. If the block is located in the right bundle branch, 
it is called right bundle branch block. If the block is located in the left 
bundle branch, it is called left bundle branch block.

• The block can be caused by coronary artery disease, 
cardiomyopathy, or valve disease. Right bundle branch block may 
also occur in a healthy heart.
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Bundle Branch Block — Symptoms

• If there is nothing else wrong with your heart, you probably will not 
feel any symptoms of bundle branch block. In fact, some people 
may have bundle branch block for years and never know they have 
the condition. In people who do have symptoms, they may faint 
(syncope) or feel as if they are going to faint (presyncope).

• So why should we worry about bundle branch block? Because it can
be a warning sign of other, more serious heart conditions. For 
example, it might mean that a small part of your heart is not getting 
enough oxygen-rich blood. Also, researchers have found that people 
who have left bundle branch block may be at greater risk for heart 
disease than are people who do not have the condition.

• Doctors can use an electrocardiogram (EKG or ECG) machine to 
record the electrical impulses of your heart. Bundle branch block 
shows up on the EKG tracing. The electrical patterns recorded by
the EKG machine can even show your doctor whether the block is 
located in the right or left bundle branch.

Bundle Branch Block — Treatment

• In most cases, bundle branch block does not need treatment. But patients 
who have bundle branch block along with another heart condition may need 
treatment. For example, if bundle branch block develops during a heart 
attack, you may need a pacemaker. After a heart attack, your heart is 
fragile, and bundle branch block may cause a very slow heart rhythm 
(bradycardia). A pacemaker will help regulate the heart's rhythm after a 
heart attack.

• For patients with both bundle branch block and dilated cardiomyopathy, a 
new type of pacing called cardiac resynchronization treatment (CRT) may 
be used. Normally, pacemakers pace only one of the lower heart chambers 
(the ventricles) at a time. But CRT re-coordinates the beating of the two 
ventricles by pacing them at the same time. Recent studies have shown that 
CRT works for certain patients with both bundle branch block and dilated 
cardiomyopathy.

• Even if you do not have other conditions, you should still see your doctor 
regularly so that he or she can be sure there are no other changes in your 
heart.

Electrical Conduction System

• Electrical impulses from your heart muscle (the 
myocardium) cause your heart to beat (contract). This 
electrical signal begins in the sinoatrial (SA) node, 
located at the top of the right atrium. The SA node is 
sometimes called the heart's "natural pacemaker." When 
an electrical impulse is released from this natural 
pacemaker, it causes the atria to contract. The signal 
then passes through the atrioventricular (AV) node. The 
AV node checks the signal and sends it through the 
muscle fibers of the ventricles, causing them to contract.

• The SA node sends electrical impulses at a certain rate, 
but your hear rate may still change depending on 
physical demands, stress, or hormonal factors.

Purkinje Fibers

• Purkinje fibers are 
specialized 
conductive fibers 
located within the 
walls of the 
ventricles. They 
are responsible 
for relaying 
cardiac impulses 
to the cells of the 
ventricles, which 
allow the 
ventricles to 
contract. 

Arrhythmia

• Any irregularity in your heart's natural 

rhythm is called an arrhythmia. Almost 

everyone's heart skips or flutters at one 

time or another, and these mild, one-time 

palpitations are harmless. But there are 

about 4 million people who have recurrent 

arrhythmias, and these people should be 

under the care of a doctor. 

Categories of Arrhythmia

• Arrhythmias can be divided into two categories: ventricular and 
supraventricular. 

• Ventricular arrhythmias happen in the heart's two lower chambers, 
called the ventricles. 

• Supraventricular arrhythmias happen in the structures above the 
ventricles, mainly the atria, which are the heart's two upper 
chambers.

• Arrhythmias are further defined by the speed of the heartbeats. A 
very slow heart rate, called bradycardia, means the heart rate is less 
than 60 beats per minute. Tachycardia is a very fast heart rate,
meaning the heart beats faster than 100 beats per minute.

• Fibrillation, the most serious form of arrhythmia, is fast, 
uncoordinated beats, which are contractions of individual heart-
muscle fibers.
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Arrhythmia  — Heart Block

• Heart block happens when the SA node's 

electrical signal cannot travel to the heart's 

lower chambers (the ventricles). 

Arrhythmia  — Causes

• Many factors can cause your heart to beat 
irregularly. Some people are born with 
arrhythmias, meaning the condition is 
congenital. Some medical conditions, 
including many types of heart disease and 
high blood pressure, may be factors. Also, 
stress, caffeine, smoking, alcohol, and 
some over-the-counter cough and cold 
medicines can affect the pattern of your 
heartbeat. 

Arrhythmia  — Symptoms

• Whether you have symptoms and what those symptoms feel like 
depend on the health of your heart and the type of arrhythmia you 
have. Symptoms also depend on how severe the arrhythmia is, how 
often it happens, and how long it lasts. Some arrhythmias do not
produce any warning signs. Contrary to popular belief, heart 
palpitations do not always mean that you have an arrhythmia.

• Symptoms of bradycardia
– You may feel tired, short of breath, dizzy, or faint. 

• Symptoms of tachycardia
– You may feel a strong pulse in your neck, or a fluttering, racing 

heartbeat in your chest.

– You may feel chest discomfort, weak, short of breath, faint, sweaty, or 
dizzy. 

Arrhythmia  — Diagnosis

• Electrocardiogram (ECG or EKG)

• Holter monitoring

– (24 hour readings, some smaller deviced are 

worn like a watch)

• Electrophysiology studies (EPS) 

– done in a cardiac catheterization laboratory

Arrhythmia  — Treatment

• Anti-arrhythmic medicines, including digitalis, beta-blockers, and calcium channel 
blockers, are often the first approach taken for treating arrhythmia. Other treatments include 
percutaneous (catheter) interventions, implantable devices, and surgery (for severe cases).

• Ventricular tachycardia and ventricular fibrillation can be treated by an implantable 
cardioverter defibrillator (ICD). This is a device that applies electric impulses or, if 
needed, a shock to restore a normal heartbeat. The device's power source is implanted in a 
pouch beneath the skin of your chest or the area above your stomach and connected to 
patches placed on your heart. Newer implantable devices are inserted through blood 
vessels, which means that you do not need open-chest surgery. 

• An electronic pacemaker is used in some cases of slow heart rate. Smaller than a 
matchbox, the pacemaker is surgically implanted near the bone below your neck (the 
collarbone). The pacemaker's batteries supply the electrical energy that acts like your 
heart's natural pacemaker.

• Radiofrequency ablation is a procedure that uses a catheter and a device for mapping the 
electrical pathways of the heart. After you are given medicine to relax you, a catheter is 
inserted into a vein and guided to your heart, where doctors use high-frequency radio 
waves to destroy (ablate) the pathways causing the arrhythmia. 

• In some cases, these treatments may not work or they may not be right for you, and 
surgery may be needed to destroy the source of the irregular heartbeat.

Arrhythmia  — Treatment

• Surgical ablation is like radiofrequency ablation. Using computerized 
mapping techniques, surgeons can find out which cells are "misfiring." 
A technique called cryoablation can then be used to eliminate tissue 
with a cold probe and destroy the "misfiring" cells. 

• Maze surgery may be recommended if you have atrial fibrillation that 
has not responded to medicines or electrical shock (cardioversion
therapy) or to pulmonary vein ablation (a procedure similar to 
radiofrequency ablation). Surgeons create a number of incisions in the 
atrium to block the erratic electrical impulses that cause atrial
fibrillation.

• Ventricular resection involves a surgeon removing the area in the 
heart's muscle where the arrhythmia starts.

• In other cases, no treatment is needed. Most people with an 
arrhythmia lead normal, active lifestyles. Often, certain lifestyle 
changes, such as avoiding caffeine (found in coffee, tea, soft drinks, 
chocolate, and some over-the-counter pain medicines) or avoiding 
alcohol, are enough to stop the arrhythmia.
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Angiotensin II Receptor Blockers

• Angiotensin II receptor blockers are used 

to treat high blood pressure 

(hypertension). These medicines work as 

well as ACE inhibitors for treating high 

blood pressure, but may not cause the 

cough that is sometimes associated with 

ACE inhibitors. 

Angiotensin II Receptor Blockers

• These medicines block the action of 

angiotensin II, an enzyme that is 

responsible for causing the blood vessels 

to narrow. If the blood vessels are relaxed, 

your blood pressure is lowered and more 

oxygen-rich blood can reach your heart.

Angiotensin-Converting Enzyme 

(ACE) Inhibitors

• ACE inhibitors are used to treat congestive 
heart failure (CHF) and high blood 
pressure (hypertension). You may also be 
given ACE inhibitors after you have had a 
heart attack, because some studies have 
shown that these medicines may prevent 
further damage to the heart muscle. ACE 
inhibitors are also prescribed for certain 
kinds of kidney problems, especially if you 
have diabetes.

Angiotensin-Converting Enzyme 

(ACE) Inhibitors

• These medicines block an enzyme in the 
body that is responsible for causing the 
blood vessels to narrow. If the blood 
vessels are relaxed, your blood pressure 
is lowered and more oxygen-rich blood 
can reach your heart.

• ACE inhibitors lower the amount of salt 
and water in your body, which also helps 
to lower your blood pressure. 

Antiarrhythmics

• Antiarrhythmics are used to treat heart 

rhythm disorders, called arrhythmias, and 

to lessen the symptoms associated with 

them. Some of the common symptoms of 

arrhythmias include heart palpitations, 

irregular heartbeats, fast heartbeats, 

lightheadedness, fainting, chest pain, and 

shortness of breath.

Antiarrhythmics

• Irregular heartbeats may be a congenital 
condition (you are born with it) or may 
develop if part of the heart muscle tissue 
(myocardium) is irritated or damaged, 
leading to a disruption or "short circuit" in 
the heart's electrical system. 
Antiarrhythmics work in a variety of ways 
to slow the electrical impulses in the heart 
so that the heart can resume a regular 
rhythm.
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Antiarrhythmics

• Antiarrhythmic medicines are split into four categories:

• Class I antiarrhythmic medicines are sodium-channel blockers, which 
slow electrical conduction in the heart. Quinidine, procainamide, 
disopyramide, flecainide, propafenone, tocainide, and mexiletine are 
examples of class I medicines.

• Class II antiarrhythmic medicines are beta-blockers, which work by 
blocking the impulses that may cause an irregular heart rhythm and by 
interfering with hormonal influences (such as adrenaline) on the
heart's cells. By doing this, they also reduce blood pressure and heart 
rate. Propranolol, metoprolol, and atenolol are examples of class II 
medicines.

• Class III antiarrhythmic medicines slow the electrical impulses in the 
heart by blocking the heart's potassium channels. Amiodarone, 
sotalol, and dofetilide are examples of class III medicines.

• Class IV antiarrhythmic medicines work like class II medicines but act 
by blocking the calcium channels in the heart. Diltiazem and verapamil
are examples of class IV medicines.

Antiarrhythmics

• Digoxin is another example of a medicine that can be 
used as an antiarrhythmic, although it is not included in 
the above categories.

• Because each kind of antiarrhythmic medicine works in a 
slightly different way, there is no one medicine to treat 
every kind of arrhythmia. Sometimes an antiarrhythmic
medicine can cause more arrhythmias or make your 
arrhythmia worse (called proarrhythmia). Finding which 
medicine works best for you may mean working closely 
with your doctor and trying a few different kinds of 
antiarrhythmic medicines. Some patients may need extra 
monitoring or testing, either with a Holter monitor or 
electrophysiology studies (EPS), which can also help 
doctors clarify what type of antiarrhythmic is best for the 
patient.

Antiplatelet Therapy

• Antiplatelets are a group of medicines that stop blood cells 
(called platelets) from sticking together and forming a 
blood clot.

• Whenever there is an injury in your body, platelets are 
sent to the site of the injury, where they clump together to 
form a blood clot. This stops the bleeding in your body. If 
you have a cut or a wound, this is a good thing. But, 
sometimes, platelets will clump together inside a blood 
vessel that is injured, swollen (inflamed), or that has 
plaque build-up (atherosclerosis). When this happens, 
the platelets can cause a blood clot to form inside the 
vessel. Platelets can also cause blood clots to form 
around stents, artificial heart valves, and other devices 
that are placed inside the heart or blood vessels. 
Antiplatelet medicines can stop blood clots from forming.

Antiplatelet Therapy

• Patients are usually given antiplatelets if they have a 
history of:
– Coronary artery disease (CAD)

– Heart attack

– Angina

– Stroke or transient ischemic attacks (TIAs)

– Peripheral vascular disease (PVD)  

• Antiplatelets may also be given to patients during and 
after angioplasty and stent procedures and after 
coronary artery bypass surgery. Some patients with atrial
fibrillation, valve disease, or peripheral vascular disease 
(PVD) also take antiplatelets.

Aspirin

• Aspirin is a type of medicine called a 

salicylate. Aspirin is used to reduce pain, 

inflammation (swelling), and fever. 

• Doctors may also give their patients 

aspirin to treat or prevent angina, heart 

attacks, transient ischemic attacks (also 

called TIAs or "mini-strokes"), and stroke.

Aspirin

• Aspirin is an "antiplatelet," which means 
that it stops blood cells (called platelets) 
from sticking together and forming a blood 
clot. That is why some patients who are 
recovering from a heart attack are given 
aspirin—to prevent further blood clots from 
forming in the coronary arteries. (See also 
Antiplatelet Therapy on this website.) 
Aspirin also reduces the substances in the 
body that cause pain and inflammation.
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Beta-Blockers

• Beta-blockers are used to treat 

– High blood pressure (hypertension) 

– Congestive heart failure (CHF)

– Abnormal heart rhythms (arrhythmias)

– Chest pain (angina)

• Beta-blockers are sometimes used in 

heart attack patients to prevent future 

heart attacks.

Beta-Blockers

• Beta-blockers "block" the effects of adrenaline on your 
body's beta receptors. This slows the nerve impulses that 
travel through the heart. As a result, your heart does not 
have to work as hard because it needs less blood and 
oxygen. Beta-blockers also block the impulses that can 
cause an arrhythmia.

• Your body has 2 main beta receptors:
– beta 1 — responsible for heart rate and the strength of your 

heartbeat)

– beta 2 — responsible for the function of your smooth muscles 
(muscles that control body functions but that you do not have 
control over).

• Some beta-blockers are selective, which means that they 
block beta 1 receptors more than they block beta 2 
receptors. 

• Nonselective beta-blockers block both beta 1 and beta 2 
receptors.

Blood-Thinning Medicines

• These medicines reduce your risk for heart 

attack, stroke, and blockages in your arteries 

and veins by preventing clumps of blood (blood 

clots) from forming or growing. However, blood 

thinners cannot break up blood clots that have 

already formed.

• Your doctor may prescribe a blood thinner if you 

have had a heart valve replaced, a stent, or if 

you have atrial fibrillation, phlebitis, congestive 

heart failure, or, in some cases, if you are obese.

Blood-Thinning Medicines

• Blood thinners are part of a class of medicines called 
anticoagulants. Although they are called blood thinners, 
these medicines do not really thin your blood. Instead, 
they decrease the blood's ability to clot. Decreased 
clotting keeps fewer harmful blood clots from forming and 
from blocking blood vessels.

• Oral anticoagulants come in a pill form that you swallow. 

• Note: Other more powerful blood thinners, such as 
heparin, need to be injected by a needle into your 
bloodstream. These kinds of blood thinners will be given 
to you in the hospital, where you can be closely watched 
for complications. A new form of heparin (called low 
molecular weight heparin) may be prescribed for you to 
take at home, under your doctor's supervision.

Calcium Channel Blockers

• Calcium channel blockers are used to 

control 

– high blood pressure (hypertension)

– chest pain (angina)

– irregular heartbeats (arrhythmia).

Calcium Channel Blockers

• Calcium channel blockers slow the rate at 

which calcium passes into the heart 

muscle and into the vessel walls. This 

relaxes the vessels. The relaxed vessels 

let blood flow more easily through them, 

thereby lowering blood pressure. 
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Cholesterol-Lowering Medicines

• Your doctor may give you a cholesterol-

lowering medicine if you have high levels of 

total cholesterol or of LDL cholesterol (the 

"bad cholesterol") that cannot be lowered 

with a program of diet and exercise. 

• You may also need to take this type of 

medicine if you have a medical condition 

that causes you to have high cholesterol.

Cholesterol-Lowering Medicines

• There are 5 types of cholesterol-lowering 

medicines. Each type works in a different 

way.

– Statins

– Bile Acid Sequestrants or Resins 

– Nicotinic Acid 

– Fibric Acid Derivatives

– Cholesterol Absorption Inhibitors

Cholesterol-Lowering Medicines

• Statins
Brand names: Crestor, Lescol, Lipitor, Mevacor, 
Pravachol, Zocor

• Statins are also called HMG-CoA reductase inhibitors. 
HMG-CoA reductase is an enzyme that helps your body 
make cholesterol. Statins help to block this enzyme, 
which causes your body to make less cholesterol. When 
cholesterol production is slowed, it signals your liver to 
make more LDL receptors. These receptors attract the 
LDL particles in the blood and, in turn, reduce the 
amount of LDL cholesterol in your bloodstream. Lower 
LDL levels can lead to lower triglyceride levels and 
higher HDL ("good cholesterol") levels.

Cholesterol-Lowering Medicines

• Bile Acid Sequestrants or Resins
Brand names: Colestid, LoCholest, Prevalite, 
Questran, Questran Light

• Your body uses cholesterol to make bile, an acid 
used in the digestive process. These medicines 
bind to bile, so it cannot be used during the 
digestive process. Your liver responds by 
making more bile. The more bile your liver 
makes, the more cholesterol it uses. So, less 
cholesterol is left to circulate through your 
bloodstream.

Cholesterol-Lowering Medicines

• Nicotinic Acid
Brand names: Niacor, Nicolar, Slo-Niacin

• Nicotinic acid, or niacin, is a form of 
vitamin B. It appears to slow the liver's 
production of certain chemicals that help 
to make LDL ("bad") cholesterol. Nicotinic 
acid has also been found to lower 
triglycerides and raise HDL ("good 
cholesterol") levels.

Cholesterol-Lowering Medicines

• Fibric Acid Derivatives
Brand names: Atromid-S, Lopid, Tricor

• Fibric acid derivatives, or fibrates, are 
used to lower triglyceride levels. Fibrates
break down the particles that make 
triglycerides and use them in other ways in 
your body. Lower triglycerides can lead to 
increased levels of HDL ("good") 
cholesterol.
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Cholesterol-Lowering Medicines

• Cholesterol Absorption Inhibitors

Brand name: Ezetrol, Zetia

• A cholesterol absorption inhibitor is used to 

lower levels of LDL ("bad") cholesterol. This 

medicine can also be given in combination with 

a statin. Cholesterol absorption inhibitors work in 

the digestive tract by reducing the amount of 

cholesterol absorbed from foods you eat. It is 

important that you stay on a cholesterol-lowering 

diet while taking this medicine.

Digitalis Medicines

• Digitalis is used to treat congestive heart 

failure (CHF) and heart rhythm problems 

(atrial arrhythmias). 

• Digitalis can increase blood flow 

throughout your body and reduce swelling 

in your hands and ankles.

Digitalis Medicines

• Digitalis medicines strengthen the force of the heartbeat 
by increasing the amount of calcium in the heart's cells. 
(Calcium stimulates the heartbeat.) When the medicine 
reaches the heart muscle, it binds to sodium and 
potassium receptors. These receptors control the 
amount of calcium in the heart muscle by stopping the 
calcium from leaving the cells. As calcium builds up in 
the cells, it causes a stronger heartbeat.

• Digitalis medicines control irregular heart rhythms (called 
arrhythmias) by slowing the signals that start in the 
sinoatrial (SA) node. This, in turn, reduces the number of 
signals that travel through the atrioventricular (AV node). 
Fewer signals mean fewer arrhythmias.

Diuretics

• Diuretics are sometimes called "water 

pills." They are used to treat 

– congestive heart failure (CHF)

– high blood pressure (hypertension)

– edema (water retention)

– certain kinds of kidney or liver diseases

Diuretics 

• There are 3 types of diuretic medicines. 

Each type works a little differently, but they 

all lower the amount of salt and water in 

your body, which helps to lower your blood 

pressure.

– Thiazide diuretics

– Potassium-sparing diuretics

– Loop-acting diuretics

Thiazide Diuretics

• Thiazide diuretics are used to treat high 

blood pressure by reducing the amount of 

sodium and water in the body. 

• Thiazides are the only type of diuretic that 

dilates (widens) the blood vessels, which 

also helps to lower blood pressure. 
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Potassium-Sparing Diuretics

• Potassium-sparing diuretics are used to 

reduce the amount of water in the body. 

Unlike the other diuretic medicines, these 

medicines do not cause your body to lose 

potassium.

Loop-Acting Diuretics

• Loop-acting diuretics cause the kidneys to 

increase the flow of urine. This helps 

reduce the amount of water in your body 

and lower your blood pressure.

Nitrates

• Nitrates are used to treat the chest pain 

associated with angina and to ease the 

symptoms of congestive heart failure 

(CHF).

Nitrates

• Nitrates are a vasodilator. Vasodilators 

widen (dilate) the blood vessels, improving 

blood flow and allowing more oxygen-rich 

blood to reach the heart muscle. 

• Nitrates also relax the veins. If less blood 

is returning to the heart from the arms and 

legs, it eases the workload on the heart.

Circulatory System Review

• The heart is more than a muscle. It uses an 

electrical system made of specialized contractile 

and conductive tissues that conduct electrical 

impulses to stimulate the cells in the heart to 

contract. These electrical impulses ensure the 

heart continues to beat and pump blood through 

the body. When there is a malfunction with this 

electrical system, the heart may beat too fast or 

too slow or in an irregular way that results in 

cardiac arrest.

Circulatory System Review

• Blood delivers oxygen and nutrients to every cell 
and removes the carbon dioxide and waste 
products made by those cells. Blood is carried 
from your heart to the rest of your body through a 
complex network of arteries, arterioles, and 
capillaries. Blood is returned to your heart through 
venules and veins. 

• If all the vessels of this network in your body were 
laid end-to-end, they would extend for about 
60,000 miles (more than 96,500 kilometers), 
which is enough to circle the earth more than 
twice! 
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Circulatory System Review

• A series of 

arteries

carry blood 

away from 

the heart to 

the rest of 

the body. 

The Major Arteries

• Coronary Arteries - The coronary arteries are the 
vessels that supply the heart with blood. 

• Aorta - The aorta is the major artery originating from the 
heart and lying in front of the spine in the thoracic and 
abdominal cavities. The aorta divides at the level of the 
navel into the iliac arteries. 

• Pulmonary Artery - The pulmonary artery originates at 
the right ventricle and carries oxygen-poor blood to the 
lungs. 

• Carotid Artery - The carotid is the major artery of the 
neck that supplies the head with blood. Pulsations can be 
palpated on either side of the neck. 

• Femoral Artery - The femoral artery is the major artery of 
the thigh that supplies the groin and the lower extremities 
with blood. Pulsations can be palpated in the groin area. 

The Major Arteries (cont’d)

• Radial Artery - The radial artery is the major artery of 
the lower hand. Pulsations can be palpated at the wrist 
thumbside.

• Brachial Artery - The brachial artery is an artery of the 
upper arm. Pulsations can be palpated on the inside of 
the arm between the elbow and the shoulder. This artery 
is used when determining a blood pressure (BP) using a 
BP cuff (sphygmomanometer) and a stethoscope. 

• Posterior Tibial Artery - The posterior tibial artery runs 
through the leg. Pulsations can be palpated on the 
posterior surface of the medial malleolus. 

• Dorsalis Pedis - The dorsalis pedis is an artery in the 
foot. Pulsations can be palpated on the anterior surface 
of the foot. 

The Major Arteries (cont’d)

• As the arteries branch throughout the 

body, they become smaller and smaller. 

The smallest branches of an artery are 

called arterioles. Arterioles lead to the 

capillaries, which are tiny blood vessels 

that connect arterioles to venules. 

Capillaries are found in all parts of the 

body and allow for the exchange of 

nutrients and waste at the cellular level.

The Major Veins

• Blood is returned to the heart through the 

veins. The smallest branches of the veins 

are called venules. The venules lead to 

the capillaries. 

The Major Veins (cont’d)

• Pulmonary Vein - The pulmonary vein 
carries oxygen-rich blood from the lungs to 
the left atrium. 

• Superior Vena Cava - The superior vena 
cava carries oxygen-poor blood from the 
upper body back to the right atrium. 

• Inferior Vena Cava - The inferior vena 
cava carries oxygen-poor blood from the 
lower body back to the right atrium. 
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Perfusion

• Perfusion is the circulation of blood 

through an organ structure. 

• Perfusion delivers oxygen and other 

nutrients to the cells of all organ systems 

and removes waste products. 

• Hypoperfusion is the inadequate 

circulation of blood through an organ.

Measuring Cardiovascular Function 

• Blood Pressure

• Pulsation

Blood Pressure

• Blood pressure is the pressure of circulating 
blood against the walls of the arteries. Systolic 
blood pressure is the pressure exerted against 
the walls of the artery when the left ventricle 
contracts. This is the top number in a blood 
pressure reading. The pressure falls when the 
left ventricle relaxes. 

• Diastolic blood pressure is the pressure exerted 
against the walls of the artery when the left 
ventricle is at rest. This is the bottom number in 
a blood pressure reading.

High Blood Pressure 

(Hypertension) 

• “The silent killer.“

• High blood pressure results from the 
tightening of very small arteries called 
arterioles. Arterioles regulate the blood 
flow through your body. As these arterioles 
tighten (or constrict), your heart has to 
work harder to pump blood through the 
smaller space, and the pressure inside the 
vessels grows.

High Blood Pressure 

(Hypertension)
• High blood pressure can affect your health in four main 

ways:
– Hardening of the arteries — Pressure inside your arteries can 

cause the muscles that line the walls of the arteries to thicken. 
Thickening causes the arteries to narrow. A heart attack or stroke 
can occur if a blood clot blocks blood flow to your heart or brain.

– Enlarged heart — High blood pressure increases the amount of 
work for your heart. Like any heavily exercised muscle in your 
body, your heart grows bigger. The bigger your heart is, the less 
able it is to maintain proper blood flow. As a result, you feel weak 
and tired and are not able to exercise or perform physical 
activities. Your heart has begun to fail.  Without treatment, your 
heart failure will only get worse.

– Kidney damage — Prolonged high blood pressure can damage 
your kidneys if the arteries supplying your kidneys with blood are 
affected.

– Eye damage — If you have diabetes, high blood pressure can 
cause the tiny capillaries in the retina of your eye to bleed. This 
condition, called retinopathy, can lead to blindness. 

Causes of High Blood Pressure
• About 90% to 95% of all high blood pressure cases are what is called primary, or essential 

hypertension. That means the real cause of the high blood pressure is not known, but a 
number of factors are associated with the condition. You are at an increased risk of high 
blood pressure if you

– Have a family history of high blood pressure.

– Are African American. African Americans develop high blood pressure more often than 
whites, and it tends to happen earlier in life and be more severe.

– Are a man. Women are at an increased risk after age 55.

– Are older than 60. Blood vessels become more brittle with age and are not as flexible.

– Face high levels of stress. In some studies, stress, anger, hostility, and other 
personality traits have been shown to lead to high blood pressure, but the findings have 
not always been consistent. Emotional factors most likely add to the risk of high blood 
pressure for people who also have other risk factors.

– Are overweight or obese.

– Use tobacco products. Smoking damages your blood vessels.

– Use oral contraceptives. Women who smoke and use oral contraceptives greatly 
increase their risk.

– Eat a diet high in saturated fat.

– Eat a diet high in salt (sodium).

– Drink more than a moderate amount of alcohol. Experts say that moderate intake is an 
average of one to two drinks per day for men and one drink per day for women. One 
drink is defined as 1½ fluid ounces (fl oz) of 80-proof spirits (such as bourbon, Scotch, 
vodka, gin, etc.), 1 fl oz of 100-proof spirits, 4 fl oz of wine, or 12 fl oz of beer.

– Are physically inactive.

– Have diabetes.



14

What Causes High Blood 

Pressure?
• Researchers have also found a gene that appears to be linked 

to high blood pressure. If you have the gene, it does not mean 
that you or your children will develop high blood pressure. But it 
does mean that you are more likely to develop high blood 
pressure, so your blood pressure should be closely watched.

• The remaining patients with high blood pressure have what is 
called secondary hypertension. Secondary hypertension 
means that the high blood pressure is the result of another 
condition or illness. Many cases of secondary hypertension are 
caused by kidney disorders. Other conditions that can cause 
secondary hypertension are

– Problems with the parathyroid gland.

– Acromegaly, which is a condition where the pituitary gland 
makes too much growth hormone.

– Tumors in the adrenal or pituitary glands.

– Reactions to medicines for other medical problems.

– Pregnancy.

What are the Symptoms of High 

Blood Pressure?

• Most people who have high blood pressure 

usually do not have symptoms. In some cases, 

people with high blood pressure may have a 

pounding feeling in their head or chest, a feeling 

of lightheadedness or dizziness, or other signs. 

If there are no warning signs, people with high 

blood pressure may go years without knowing 

they have the condition. 

• Get BP checked once per year!

Blood Pressure Classification Chart

100 or higher 160 or higher - Stage 2 

90-99 140-159 - Stage 1 

Hypertension:

80 - 89 120 - 139 Prehypertension

Lower than 80 Lower than 120 Normal 

Diastolic

(mm Hg) 

Systolic

(mm Hg) 
Category 

Treatment

• The first course of action usually involves lifestyle changes, especially 
for people with prehypertension.
– Start eating a low-fat and low-salt diet.

– Lose weight, if you need to.

– Begin a regular exercise program.

– Learn to manage stress.

– If you smoke, quit.

– Drink alcohol in moderation, if at all. Remember that moderate intake is an 
average of one or two drinks per day for men and one drink per day for 
women.

• Medicines are available if these changes do not help control your 
blood pressure within 3 to 6 months. 

– Diuretics help rid your body of water and sodium. ACE inhibitors
block the enzyme that raises your blood pressure. Other types of
medicines— beta blockers, calcium channel blockers, and other 
vasodilators—work in different ways, but their overall effect is to 
help relax and widen your blood vessels and reduce the pressure 
inside the vessel.

Pulsation

• As the left ventricle contracts, it sends a wave of blood 
through the arteries. This wave can be felt, or palpated, 
anywhere an artery simultaneously passes near the skin 
surface and over a bone. Common places to feel for a 
pulse include the following:
– The carotid pulse is taken at the neck. 

– The femoral pulse is taken in the groin area. 

– The radial pulse can be felt on the thumb side of the wrist. 

– The brachial pulse can be felt on the inside of the upper arm. 

– The posterior tibial pulse can be felt on the inside of the ankle. 

– The dorsalis pedis pulse can be felt on the top of the foot. 


