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Chapter 13
Cardiovascular System

I. Introduction

a. The cardiovascular system supplies ____________ and ______________ to the body’s cells and removes ___________________ from them.

II. Structure of the Heart

a. The heart is a muscular (_____________________) pump.

b. Size & Location

i. Average adult heart is 14 cm long & 9 cm wide.

ii. The heart is behind the ______________________
c. Coverings of the Heart

i. _____________________________ = sac around heart

1. ____________________ pericardium- outer layer, tough connective tissue.
a. At the base of the heart it folds back to form ____________________________ pericardium.

2. _______________________ pericardium- (_______________________) inner layer surrounds heart.
ii. ___________________ cavity - potential space between parietal & visceral pericardium, filled with ______________ fluid (reduces friction).
d. Wall of the Heart (3 layers)
i. ______________________- outermost layer of wall (inner layer of pericardium); connective/epithelium tissues, protects
ii. __________________________- (myo=muscle) middle layer; cardiac muscle, thickest layer
iii. _____________________________ – (endo=within) inner layer; epithelium/connective tissues, continuous with major blood vessels, & location of Purkinje fibers.
e. Heart Chambers and Valves

i. Four internal chambers

1. Two ____________________________
a. Upper chambers.

b. Function: __________________________ blood returning to the heart.

c. ______________________- flap-like projections on atria.

2. Two ______________________________
a. Lower chambers.

b. Function: receive blood from _____________ and _____________________ blood out of the heart.

ii. _________________________________ (A-V) valves.
 [Valves prevent ___________________________.]
1. ______________________________-right side, between rt. atrium & rt. ventricle.

2. __________________________ (Mitral)-left side, between left atrium & left ventricle.

iii. _________________________________ valves
1. ___________________________ semi-lunar valve: between right ventricle and pulmonary trunk.

2. _______________________ semi-lunar valve: between left ventricle and aorta.

iv. ______________________________________ septum

1. Separates right and left sides of the heart.

f. Skeleton of the Heart

i. Support and shape from ______________ and ____________________.

g. Path of Blood through the Heart.

i. _____________________________ (low in oxygen) blood returns to the right _______________________ from:
1. _______________ ________________-collects blood from lower body.
2. _______________ ________________-collects blood from upper body.
3. _________________ __________________- collects blood from cardiac muscle of heart. 

ii. The right __________________ contracts, forcing blood through the _____________________ valve into the right _________________.

iii. The right ____________________ contracts, _____________________ the ___________________ valve, and forcing blood through the ________________________ (semi-lunar) valve into the ___________________ trunk and arteries. (only arteries that carry ____________________________ blood)
iv. The pulmonary _________________________ carry ____________________________ blood to the lungs where it drops off ____________________ _______________ and picks up a new supply of __________________________.
v. Freshly ________________________ blood is returned to the left __________________ of the heart through the ______________________ __________________. (only veins that carry _______________________________ blood)
vi. The left ________________________ contracts, forcing blood through the left __________________ (Mitral) valve into the left _________________________________.
vii. The left ________________________ contracts, closing the ________________________ valve and forcing open the __________________________ (semi-lunar) valve as blood enters the ___________________ for distribution to the ______________.
h. Blood supply to the Heart
i. Left & Right ________________________ Arteries- branch from ___________________, bring fresh oxygenated blood to ____________________ muscle of the heart.

ii. Cardiac ___________________- drain the __________________ blood from the cardiac muscle into the coronary _____________________, then into the right ________________. 

III. Heart Actions

a. ________________________ ________________________ 
i. When the atria fill the pressure __________________ which force the _____________________ (tricuspid & bicuspid) valves open and the blood flows into the ___________________________.
ii. The atria contract (______________________), forcing the rest of the blood into the ventricles.
iii. The atria relax (____________________________).
iv. When ventricles ______________________ (systole), pressure inside _____________________, causing A-V valves to _________________ and the aortic and pulmonary _______________________ valves to open.
1. Pulmonary-to _______________ via pulmonary trunk.
2. Aortic-to _____________________ via aorta. 
v. As the ventricles contract (systole), ________________ muscles contract, pulling on ____________________ _______________ and close the A-V valves preventing _________________ into the atria. 
b.  Heart Sounds
i. Sound LUB-DUP
ii. __________ = ventricles _______________ (systole) & A-V valves are _____________________
iii. __________________ = ventricles ______________ (diastole) & semilunar valves are _____________________
c. Cardiac Muscle Fibers
i. Functional ___________________ = mass of cells that contract together.
1. ________________________ syncytium
2. ________________________________ syncytium
d. Cardiac Conduction System
i. Function: to initiate and distribute ___________________ in the myocardium.
ii. *____________________ ________________ (S - A node) “__________________” = self-________________ mass of cells, located in right atrium near the vena cava.
iii. Pathway

1. S-A node (Pacemaker):  __________________ impulse

2. Atrial syncytium: Right/Left atria __________________
3. Junctional fibers (in muscle fibers of atria): __________________ impulses [atria-empty, ventricles-fill]

4. _________________node (Atrioventricular): slows impulse

5. ______________bundle (Bundle of His): _____________ impulse

6. ________________ ___________________: branches through papillary muscles 

7. Ventricular syncytium:  ventricles _________________
e. _______________________________
i. An ECG is a _____________________ of the ___________________changes in the cardiac muscle during the cardiac cycle.

ii. S – A node initiates the heart rate.

iii. ____________________ = ___________________ (contraction) of the atria 

iv. ______________ complex [P – Q interval] = __________________ (contraction)of the ventricles {hides of the repolarization of the atria}

v. _______________________ = __________________ of ventricles

f. Regulation of the Cardiac Cycle

i. The amount of blood pumped adjusts to the needs of the body.

ii. The S – A node has branches from the 

1. ___________________________ Nervous System: (SNS)

a. Energy expending; _________ situations.

b. Neurotransmitter = _________________________
c. Increases _______________ & ______________
2. ___________________________ Nervous System: (PsNS)

a. Ordinary, ____________________ activities.

b. Neurotransmitter = _____________________
c. _____________________________ heart rate

i. If more Ach is released; from ________________________ impulses = ___________________ H. R.

ii. If less Ach is released; from ______________________ impulses = __________________ H.R.

iii. Cardiac control Center

1. _______________________ __________________
a. Maintains balance between the SNS & PsNS.

b. Receives information from _________________* and sends motor impulses to the heart.

i. *_______________________; located in the _________________ arch & __________________ artery, detect changes in _________________ ____________________.

2. Cerebrum or __________________________; sends impulses to ______________________ center in medulla.

a. Decrease H. R. = ____________________
b. Increase H. R. = ______________________
3. Body Temperature

a. Decrease temp., ________________ H. R. (surgery)

b. Increase temp., __________________H. R. (fever)

4. Ions

a. ___________________ – too much; H. R.  & force _________________ may cause ____________________ (abnormal H. R.)

b. __________________ – too much; inc. H. R., not enough; dec. H. R.

IV. Blood Vessels

a. Blood vessels form a _______________________ tube that carries blood away from the heart, to the cells, and back to the heart.

b. ___________________ and ______________________
i. Carry blood “_______________” and are under ___________________.

ii. Arteries turn into ___________________ arterioles.

iii. 3 Layers

1. __________________ _________________ (inner)

a. _______________________ = simple squamous

b. Function: secretes _____________________ to block clotting of platelets.

2. Tunica _____________________ (middle)

a. ___________________ muscle

3. Tunica _______________________ (outer)

a. ___________________ tissue-attaches vessels to surrounding tissue.

iv. Diameter of arteries & arterioles _____________________ blood flow/pressure by __________________________ (ANS) impulses.

a. _____________________ – impulses up = vessels smaller

b. _______________________ – impulses inhibited = vessels larger

c. Capillaries

i. Connect _________________ to ________________
ii. ______________ layer of endothelium – substances _________________________ w/tissues.

iii. Amount of capillaries varies w/area. 

1. Areas of high ____________________ (use more oxygen & nutrients) have more capillaries (Examples: muscles & nervous system).

iv. Precapillary _________________________ regulate blood flow.

d. Exchange in the Capillaries
i. Exchange between blood & tissues are by _________________, _____________________, & _______________________.

1. Diffusion:  blood coming in high conc. of oxygen & nutrients – into tissues.
2. _______________________:  outward movement of fluid at the arteriole end (under pressure).

3. _____________________:  inward movement of fluid at the venous end. [Caused by osmotic pressure due to the large _______________ proteins that cannot leave the blood.]
e. ___________________________ and ______________________
i. ______________________ (from capillaries) from larger veins and return blood ________________________ to the heart.

ii. 3 layers – __________________ muscle (middle) layer poorly developed, not under _______________________.

iii. ____________________ – prevent backflow

1. Aid in returning blood

2. Go bad = ________________________ veins
iv. Veins also function as _________________ _________________ in the event of hemorrhage, helps to maintain blood pressure.

V. _______________________ _______________________ (B. P.)

a. Blood Pressure is the _______________ on the blood vessels, usually arteries.

b.  _______________________________ Blood Pressure

i. Follows phases of cardiac cycle.

1. ________________________ Pressure = maximum pressure of ventricles (contraction).

2. ___________________________ Pressure = minimum pressure of ventricles (relaxation).

ii. _________________ = expanding (pressure) and recoil (relaxing) of arterial wall.  Felt at certain points.

c. Factors that Influence Arterial Blood Pressure.

i. Heart Action

1. ______________________ _____________ (S. V.) = amount of blood out of ventricles with each contraction.

2. _________________________ _____________ (C. O.) = amount of blood out from left ventricle per minute.   

C. O. = S. V. X H. R. (Heart Rate)

If… S. V. or H. R. ______________ C. O. decreases so B. P. ____________________.

Or…S. V. or H. R. increase C. O. ___________________ so B. P. ___________________.

ii. Blood Volume

1. Amount of blood in _____________________. [~5L or 8% of body weight (varies w/ age, sex, size)]

Loss of blood = B. P. drops

_______________________ = B. P. drops

iii. ____________________________ Resistance

1. vasoconstriction = B. P. ____________________
2. vasodilation  = B. P. ________________________
iv. Blood __________________________
1. Viscosity is the ease of flow

__________________ viscosity = B. P. rises

Less viscosity = B. P. ________________
d. Control of Blood Pressure 

i. Blood pressure is maintained by adjusting cardiac output and peripheral resistance.

ii. ________________________ ___________ of the Heart = ________________ the length of heart fibers, the greater the ________________ of the contraction.  This ensures the blood leaving the heart is __________________ to the blood entering.

1. More blood in (more stretch) = ________________ contraction.

     *Greater S. V. & C. O.

2. ___________________ blood in (less stretch) = weaker contraction.

      *Less S. V. & C. O. 

iii. Baroreceptors in the carotid (a.) and aortic arch detect changes in blood pressure, sending messages to the Cardiac center of the medulla.

1. ____________________ nerve impulses to the S-A node adjust the heart rate to decrease.

a. _______________________ reflex = H. R. lower; C. O. & B. P. lower

2. ________________________ nerve impulses to the S-A node adjust the heart rate to increase.

a. Cardioaccelerator ________________ =  H. R. rises; C. O. & B. P. increase

iv. Other factors; ________________, exercise, and a rise in body temperature can increase C.O. & B. P.

v. __________________________ Resistance

1. The ___________________ center of the medulla oblongata can adjust the sympathetic impulses to the smooth muscle of the arteries.

a. Vasodilation = ______________________ B. P.

b. Vasoconstriction = ____________________ B. P. 

2. Certain chemicals can also effect peripheral resistance 

a. If ___________________ ___________ levels are higher, oxygen levels lower, or a low _______ = vasodilation (more blood flow).

e. _______________________ Blood Flow

i. The blood back to the heart is under very _____________ pressure, to get back it depends on _________________ muscle contractions, ________________, and vasoconstriction of veins.

VI. Paths of Circulation 

a. _____________________________ Circuit

i. __________________ (rt. ventricle) to _________________ (pulmonary trunk/arteries) into the __________________, to the pulmonary ______________, back to the ____________ (left atrium). 

b. _________________________ Circuit

i. From the ___________________ (left ventricle), out the __________________, through out the __________________ (arteries), capillaries in the tissues, back to the ______________ via the veins.
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