CARDIOVASCULAR
SYSTEM & EXERCISE



Identify components & important functions of the cardiovascular

OBJECTIVES OF LECTURE



COMPONENTS OF CARDIOVASCULAR

SYSTEM
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2-STRUCTURE OF THE HEART




I- COVERINGS OF THE HEART
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Systemic circulation delivers
oxygen to all body cells and

B Deoxygenated blood
B Oxygenated blood

carries away wastes.

Pulmonary circulation
eliminates carbon dioxide via the
lungs and oxygenates the blood

Oxygenated Deoxygenated \
blood pumped blood pumped
_|to all body to lungs via
tlesuea via pulmonary
“laorta arteries

T o '

Oxygenated blood returns
to heart via pulmonary veins

Left atrium
Left ventricle

Deoxygenated blood returns
to heart via venae cavae

Right atrium
Right ventricle

THE HEART IS A DOUBLE PUMP
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MAIN FUNCTIONS OF THE HEART




Delivers oxygen to active tissues

Aerates blood returned to the lungs

Transports heat, a byproduct of cellular metabolism , from the
ore to the skin

CIRCULATORY SYSTEM FUNCTIONS
DURING PHYSICAL ACTIVITY



(a) Ventricular contraction

{b) Ventricular relaxation

Ventricle contracts.
Semilunar valve opens.

Aorta and arteries expand and
store pressure in elastic walls.

Isovolumic ventricular
relaxation

Semilunar valve shuts.

Elastic recoil of arteries sends
blood forward into rest of
circulatory system.




BP classification _ DBP

Hypotension <%0 <60
Normal <120 <80

Prehypertension 120-139 80-89

Hypertension (stage 1)  140-159 90-99

Hypertension (stage?2) >160 >100

BLOOD PRESSURE CLASSIFICATION FOR ADULTS
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Blood volume Heart rate Stroke volume
increases increases increases

¥ . ¥

Blood pressure increases

= = . =

Blood viscosity Peripheral resistance
increases | increases




BP DURING EXERCISE
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BP& RESISTANCE EX.

Blood Pressure Response During Rhythmic
Aerobic Exercise and Heavy Resistance
Training of Small and Large Muscle Mass
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ﬁgure 1.0.6 Blood pressure response during rhythmic aero-
bic exercise and heavy resistance trainin
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large (legs) muscle mass. The top of cacl ; (arms) and

1 bar represents systolic
blood pressure; the bottom represents diastolic blooc :




During recovery from light & moderate ex. , PB decreases below
pre-exercise levels called hypotensive response and remain
lower for up to 12 hours in normal and hypertensive subjects.

nat is due to pooling of blood s [cduce central blood
decrease in blood presssure

PB DURING RECOVERY



Heart rate is the frequency of myocardium contraction, for one
minute.

measured as beats per minute.

Heart rate has a direct relationship with cardiac output. An
increase in heart rate will increase cardiac output.

During exercise, heart rate is often measured as beats per 10
seconds then multiplied by 6 .

alpation accurately measured HR during &
excessive pressure that

HEART RATE




The average heart rate when we are at rest is 60-80 BPM

Your resting heart rate can be a sign of fithess. People with high
cardiovascular fitness have lower resting heart rates as the body
is more efficient at transporting the blood around the body.

RESTING HEART RATE




HEART RATE REGULATIONS
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Extrinsic Regulation

the SA node is influenced by the autonomic nervous system, both
sympathetic and parasympathetic.

Sympathetic innervation is mediated through the neurotransmitter
nor epinephrine

Speeds up heart rate and increases force of contraction

innervation is mediated through acetylcholine.

HEART RATE REGULATIONS



| The AutonpnliC'Nervous System and
a Cardiovaseular Function

GYMPATHETIC INFLUENCE PARASYMPATHETIC INFLUENCE

__F-—"__—_—x__
Increase heart rate Decrease heart rate i

Increase myocardial contraction force  Decrease myocardial contraction force

Dilate coronary blood vessels Constrict coronary blood vessels

Consict pulmonary blood vessels Dilate pulmonary blood vessels

Constrict blood vessels in abdomen, Dilate blood vessels in abdomen, muscle,
muscle, skin, and kidneys skin, and kidneys
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HR increased with increase exercise demand in
both trained & untrained person.

Trained person achieves a higher level of ex.
Oxygen uptake at a submaximal HR than
sedentary person .

HR for untrained person accelerate rapidly with
increase ex. demand , a much smaller heart
e increase occurs for tfrained person.

EXERCISE HEART RATE
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The amount of blood ejected from the heart in one minute’

Two factors determine the magnitude of the cardiac output; these
are the stroke volume and the heart rate

Cardiac Output = Stroke Volume x Heart Rate

> e - ‘The amount of blood pumped out of the heart
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CARDIAC OUTPUT



Cardiac output HR (b/m) Stroke volume
(ml/m) (ml/b)

Untrained 5000
Trained 5000 50 10

allowing more time for ventricular filling

- Enlarged ventricular volume

- Increased myocardial contractility and a large volume of
blood eject each systole-

RESTING CARDIAC OUTPUT : UNTRAINED VS
TRAINED

- Increased vagal tone w/decreased sympathetic drive, slow HR, /



Cardiac out put increases rapidly during transition from rest to
exercise in both trained & untrained individuals .

Al max exercise increases up to 4 fimes

Differences between both trained & untrained individuals related
to stroke volume

Cardiac output HR (b/m) Stroke volume
(ml/m) (ml/b)

Untrained 22000 195 113
35 000 195 179

Trained

EXERCISE CARDIAC OUTPUT :
UNTRAINED VS TRAINED




MECHANISMS FOR INCREASED STROKE
VOLUME WITH TRAINING




Blood flows to tissues in proportion to their metabolic activity

Exercise
25,000 mL
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@Distribution of cardiac output during strenuous exercise QDistribution of cardiac output during rest
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CARDIAC OUTPUT DISTRIBUTION
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