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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.



Al systems

nor bedy bt NAIN FUNCTIONS OF THE

avole in the

Homeeshesis CIRCULATORY SYSTEM

—: Homeostasis I WBus>

Transport and distribute essential substances to
the tissues | 3
Wilier waste  Produch s dups &

Remove metabolic Dyproducts wey -iwer o excretion 2%

blesdl arcalabion_n Jy>

Adjustment of oxygen and nutrient supply In
different physiologic states

Regqgulation of body temperature

(thermoregulation) and maintenance of fluid

balance Body temp. Ju PuslJcvs s o ip e

. : 2903 Go R F7 o L gl 190 5120 S ¥
Humoral communICatioN e g sk st pioed vesels A vasedlabon cao

AL TR e T 3o, G L SR gran gl Ly \Ougy aut o), O Rles Obs BN Gl B e 2
W olis £ insulin 1 VTG, SR GOl M £

7\!,.-'4\” ‘.ﬁ"’t ‘i._a ‘.'P;:.l



o ""ﬁl . . .
g E_Ig)sed circuit o i
Sy Y sD iy, (AU —_

Functional anatomy of the heart
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@®) There is no muscular
communication between the
atria and the ventricles

(@) The heart acts as two pumps
arranged in series within a
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The Myocardium

= Myocardial fibers are arranged in a latticework, with the fibers dividing,

<~ recombining, and then spreading again. MPSIIAS WY, 6 A Gasts
= Cardiac muscle is red and striated as in S Y09
'ﬂl:’_’_, skeletal muscle, however, cardiac muscle ‘ —
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Individual myocardial cells are (e ' (Tt
connected in series and in parallel %1 —%l
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TheSG d'SCS have gap JunCtlonS that a”OW Syncytial, interconnecting nature of cardiac muscle fibers.
rapid diffusion of ions and action potential.

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

..m__ This division of the muscle of the heart into two functional syncytiums
%ﬁallows the atria to contract a short time ahead of ventricular
4;'{.*5,.)?3’contraction, which is important for effectiveness of heart pumping.
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Differences Between Myocardium and
Skeletal Muscle

= The myocardium is red and striated, but it Is nerve
regulated (NO motor units}— 23aer _y metor wids on4 O RIS
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(=) Cannot be tetanized » Acts as repeated
caiv S 12p &g skelebat simple muscle twitches

but hon Fal-ajablc d-Mn Covdiac )<l

« Less powerful but cannot be fatigued practically 'f"‘
vest shate ) J cpni Llc. Fatigue

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

= Highly Sfretchable (4-6X that of skeletal muscle) ot

= The mode of contraction is iIsotonic and auxotonic m,;_";';,‘,”"
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Cardiac Valves ™ iwampne " Galves
Myivm — ventricalar ( Av valve) @
= The cardiac valve leaflets consist of thin flaps ventricle ) w930 2 b,
of flexible, tough, endothelium-covered wu*""‘JM gdv Aridyy »

fibrous tissue that are firmly attached at the !
base to the fibrous skeleton rings. Ex}t valves

MITRAL VALVE oy

=  Movement of the valve leaflets is essentially g
passive, and the orientation of the cardiac C“SP Semijunar
valves is responsible for the unidirectional valves
flow of blood through the heart. \\Dhordae tendineae

= There are two types of valves in the heart: Papillary muscles
atrioventricular (AV) and semilunar
= Atrioventricular valves are the tricuspid

o 0 . .. Cusp
the right ventricle), is made up of three o,y 8 P —
sl CUSPS, whereas the mitral valve (lies

valve (located between the right atrium and

between the Ieft atrlum and the Ieﬂ: Vent”Cle), Mitral and aortic valves (the left ventncular valves).
has two CUSPS.  cxifss wesTs o2k (i gpas 2wt alishs Valve
= AV valves (also called the inlet valves) are onSlst, 0 W3W 52930, v AAN 9
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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 #*

N Ar - Gy et Sppiny Pt 25
are ordinarily audible through a StethOSCODe'c;g,,g.,:wwbc.:,.pwm,z

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.
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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.



Test Question:

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

A. It requires contraction of the papillary muscle
In order to Initiate closing

B. A murmur is produced when it fails to close
oroperly

O

t closes at the end of ventricular contraction

ts closure normally generates the second
neart sound

E. It prevents backflow of blood into the ventricle
during ventricular relaxation (diastole)
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