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Lecture Objectives:

1. Describe the basic function of the CVS.

2. Explain how structural differences of
various parts of CVS subserve their

functions.

3. Describe the systemic and pulmonary
circulations.

4. Describe blood velocity & blood flow
through various parts of CVS in relation
to their cross sectional area.



MAIN FUNCTIONS OF THE
CIRCULATORY SYSTEM

Transport and distribute essential substances to
the tissues

Remove metabolic byproducts

Adjustment of oxygen and nutrient supply in

different physiologic states -~

Regulation of body temperature
(thermoregulation) and maintenance of fluid
balance

Humoral communication



Functional anatomy of the heart

HEAD AND UPPER EXTREMITY

: % fhi
s [he heart looks like two cups \/
facing each other mouth to e e
e — 1 I > [Lungs]
mouth vena cava | “j g.‘“ ':" g 4
= Atrial and ventricular g sion g AT runea
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s [ here is no muscular
communication be_tween the
atria and the ventricles

= [he heart acts as two pumps
arranged in series within a
closed circuit
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The Myocardium

» Myocardial fibers are arranged in a latticework, with the fibers dividing,
recombining, and then spreading again.

m Cardiac muscle is red and striated as in
skeletal muscle, however, cardiac muscle T T

el

behaves like smooth muscle, e SSARA
i.e. it is nerve regulated and not nerve
operated.

m Cardiac muscle is a syncytium. e
Individual myocardial cells are ST
connected in series and in parallel

with one another by the intercalated discs. =—
These d|SCS have gap JunCt|0nS that a”OW Syncytial, interconnecting nature of cardiac muscle fibers.
rapid diffusion of ions and action potential.

m The heart actually is composed of two syncytiums: the atrial syncytium,
and the ventricular syncytium.

» This division of the muscle of the heart into two functional syncytiums
allows the atria to contract a short time ahead of ventricular
contraction, which is important for effectiveness of heart pumping.



Differences Between Myocardium and
Skeletal Muscle

The myocardium is red and striated, but it is nerve
regulated (No motor units)

Contraction can be graded
Initial length is not fixed
Requires extracellular Ca?* for its contraction

Cannot be tetanized ~» Acts as repeated
simple muscle twitches

Less powerful but cannot be fatigued practically

Has high resting tension (tone) which is not nerve
dependent (visco-elastic property)

Highly stretchable (4-6X that of skeletal muscle)
The mode of contraction is isotonic and auxotonic
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Cardiac Valves

The cardiac valve leaflets consist of thin flaps

of flexible, tough, endothelium-covered

fibrous tissue that are firmly attached at the

base to the fibrous skeleton rings.

Movement of the valve leaflets is essentially @
passive, and the orientation of the cardiac

valves is responsible for the unidirectional

\
flow of blood through the heart. \\W / \\Chordae tendineae
\

There are two types of valves in the heart:
atrioventricular (AV) and semilunar.

Atrioventricular valves are the tricuspid
valve (located between the right atrium and

MITRAL VALVE

Cusp

Papillary muscles

Cusp

the right ventricle), is made up of three AORTIC VALVE
cusps, whereas the mitral valve (lies
between the Ieft atrlum and the Ieft Ventr|C|e), Mitral and aortic valves (the left ventricular valves).

has two cusps.

AV valves (also called the inlet valves) are
funnel in shape. Attached to the free edges
of these valves are fine, strong ligaments
(chordae tendineae) that arise from the
powerful papillary muscles of the respective
ventricles.



Cardiac Valves (cont.)

The chordae tendineae prevent the valves from becoming
everted during ventricular systole.

The semilunar valves (also called the outlet valves) are the
pulmonic and aortic valves are located between the right
ventricle and the pulmonary artery and between the left
ventricle and the aorta, respectively.

Four sounds are usually generated by the heart, but only two
are ordinarily audible through a stethoscope.

The first heart sound is initiated at the onset of ventricular
systole and reflects closure of the AV valves.

The second heart sound occurs with the abrupt closure of the
semilunar valves.

Valvular lesions (such as stenosis or incompetence) are
usually associated with heart murmurs.



The cardiac valve
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Veins Arteries
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Right Fig. Schematic Diagram of the Parallel and Series Arrangement of the Vessels That Constitute
the Circulatory System.

Left Fig. Phasic Pressure, Velocity of Flow, and Cross-Sectional Area of the Systemic Circulation. The
important features are the major pressure drop across the small arteries and arterioles, the inverse
relationship between blood flow velocity and cross-sectional area, and the maximal cross-sectional
area and minimal flow rate in the capillaries.
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Test Question:

Which one of the following statements
concerning the mitral valve is correct?

9( It requires contraction of the papillary muscle
IN order to initiate ClOSING . s suton 5 st tie e o el

overld A\MM@ Cg»n%foﬂfﬁm

A murmur is produced when it fails to close
properly i

closes at the end of ventricular contraction

Ls w0 ot the benily +F @atfaction

;7{. ts closure normally generates the second
neart sound . & goule He e sesb e A e

t prevents backflow of blood into the ventricle

during ventricular relaxation (diastole)
Mo JQ’/W/ 0‘7‘;9)‘8%& fé (A/’/l@w the blbed fo Jo florthe A 4s the (v
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wWUesStlon & verined

The cordlike tendons that anchor the mitral and tricuspid heart valves to the floor of the ventricles are
Which is true of heart valves?

a. semilunar
A) Heart valves are made of dense connective tissue.

b. intraventricular
B) Heart valves are made of epithelial tissues.

c. mesenteric
C) Heart valves allow the backflow of blood.

d. chordae tendinae
D) A myocardial infarction occurs in heart valves

e. fibrotic

Question @ Verified Question @ Verified

What causes the lub-dub heart sounds?
v vb-ey & Why do the heart valves open and close?

a. Ventricles contracting during a heartbeat
a They are attached to the heart muscle.

b. Opening of the heart valves

b/There is a pressure difference on the two sides of the valve.
c. Conduction pathway that is seen in an ECG

¢ Na+ and K+ fluxes occur during ventricular depolarization.
d,Closing of the heart valves

d There is turbulent flow in the atria and ventricles.

Question & vVerified
Question @ verified What is the major function of the heart valves?
Normal heart sounds are caused by which of the following events?

A) excitation of the SA node

A. Separate the right side of the heart from the left
B)/closure of the heart valves

B. Permit the flow of blood in one direction
C) friction of blood against the chamber walls

C. Separate the upper chambers from the lower chambers
D) opening and closing of the heart valves

D. Augment the flow of blood through the heart

Question # verified

What does the cardiac cycle reveal about the opening and closing of the heart valves? 4. What connects cardiac muscle cells and allows for electrical communication between them?

A.There are no times when all four heart valves are closed. o (A) Gap junctions

B. The AV valves open, then the semilunars open, then the AV valves close, followed by closure of the semilunars. o /(B)intercalated disks

C.There are times when all four heart valves are open. © Desmosomes

D! The AV valves close first, then the semilunars open and close, then the AV valves open. (D) Tight junctions

Question @ verified . Due to its features, the myocardium functions as a syncytium with synchronized contraction. What is the main function of the myocardium?

Choose the correct answer. The simple squamous epithelium covering the heart valves is the:

o

(A) To facilitate the contraction and relaxation of the heart walls

(a) epicardium

o

(B) To provide a scaffold for heart chambers

(b} endocardium

© To conduct electrical stimuli

°

(c) myocardium

°

(D) To regulate blood flow

(d) endothelium

7. What is the role of intercalated discs in cardiac muscle tissue?

= (A) To provide mechanical support

= [B) to allow for electrical communication between adjacent cells

= @ To store calcium ions

Question @ Verified

- (D) To regulate blood flow
s wi
pressure?

Opening and closing of the heart valves is caused by:

h type of contraction occurs when the myocardium contracts forcefully against a closed valve, ind

a gravity

= /fa) 1sotonic contraction

o

(®) 1sometric contraction

b. breathing

® Eccentric contraction

o0

(D) Concentric contraction

C)pressure gradients

Question & verified

d. valves contracting and relaxing
Which is not one of the main functions of the cardiovascular system?

a/Fighting disease

Question & verifiea

b. Removing wastes from cells

Which factor causes the opening and closing of the heart valves?

a. Atrial Pressure, c. Taking oxygen into the body

d. Delivering materials to cells

b) Ventricular Pressure,

c. Aorta and Pulmonary Trunk Pressure, Q :
uestion & Verified

d. AV valves,

The pancreas functions as part of the endocrine system and as part of the system.

e. SLvalves

A. cardiovascular

Question & verea

Al of the ollowing are functions of the cardiovaseular system except B. immune

a) deliver oxygen to the body.

b) transportation of hormones.

C. digestive

) all of the above

D. respiratory

d) body temperature regulation

e assist the immune system.

E. reproductive



