Cardiovascular System

-Humans and other vertebrates have a closed circulatory system called the
cardiovascular system

-A cardiovascular system consists of heart, blood vessels and blood

-Arteries carry blood away from the heart to organs, Arteries branch to Arterioles
that give rise to Capillaries

~Networks of capillaries called capillary beds are the sites of chemical exchange
between the blood and interstitial fluid

~Capillaries rejoin to form Venules which converge to form Veins that return
blood to the heart

-Arteries and veins are distinguished by the direction of blood flow, not by O, content, M
carry blood from the heart toward capillaries, and veins return blood to the heart from '

capillaries.

-‘l"he hea;ts of all vertebrates contain two or more muscular chambers. The chambers M 1
e blood entering the heart are called atria (singular, atrium). The chambers respe nsi '-'-.; _
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The Human Heart

~Cone shaped organ, size of clenched fist, located [ UMonry ariery
under the breast bone (Sternum)

«Consist mostly of cardiac muscle tissue Right
-The two atria have thin walls and function as afrium

collection chambers for blood returning to the
heart

The two ventricles have thick powerful .ﬁlls that
pump blood to the organs ‘ f?:f‘.

Mammalian Circulation F 9 qalve

The Pulmonary (lung) Circulation
“The right ventricle pumps the blood ta the Ju yale

via pulmonary arteries, in lungs bloo ; fan‘:a;"_m
and unloads €O via the caplllary beds, now | .
oxygen rich blood return to the left atrumavia, (==

T
pulmonary veins i
The Systemic Circu
“The oxygen-rich bl
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Atrial and Atrial systole and vant_l'_-'laul'ar
ventricular diastole| diastpl -
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Ventricular systole and

S diastole
mmmmmwmmnm blood moving in the correct direction:

1. Atrioventricular (AV) valves (2): found between each atrium and ventricle

-They keep blood from flowing back into the atria during ventricular contraction

.-e'mﬂ-iikhuudﬂmmmuluwhnm where the aorta
mwﬂmmmeﬂupmmmw artery leaves the right ventricle

flow of the blood back into the ventricies when they retax (diastole)
The: mmwhdnudﬂnh:nmﬂuﬁﬂmmuwl
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~Cardiac muscles are self excitable and can contract without any signal of the nervous system
-Heart's rhythm rate is controlled by the sino-atrial node (SA node) also called (pacemaker)
~The SA is located in the right atrial wall near the entrance of the superior vena cava

“Muscle tissue of the SA node has characteristics of both muscle and nerve tissue

-Contractions of the SA node generate electrical impulses that spread rapidly from the node
and cause the atria to contract at the same time; this wave of contraction will pass the atria and
reach the atrioventricular (AV) node | near the base of wall separating the atria

-The impulse is delayed for 0.1 sec

ensure the atria are completely empty before the
ventricles contract

th: wﬂmwmwmmmumm
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~Blood flow in capillaries is necessarily slow for exchange of materials
Blood Pressure

-Blood flows from areas of higher pressure to
areas of lower pressure

-Blood pressure is the pressure that blood exerts
against the wall of a vessel

+In rigid vessels blood pressure is maintained; less
rigid vessels deform and blood pressure is lost.

-Systolic pressure is the pressure in the arteries
during ventricular systole; it is the highest
pressure in the arteries

_Diastolic pressure is the pressure in the arteries
during diastole; it is lower than systolic pressure

-A pulse is the rhythmic bulging of artery walls

Wq‘[lﬁmﬂ Pressure

:
_Blood pressure is determined by cardiac output
heral resistance due to constriction of
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Frothrombin --L--'m mibin

a
Fibrinogen Fibirin

~Hemophilia: Disease characterized by excessive bleeding from even a minor cut, caused by a
genetic mutation that affects any of the clotting steps

St ooy
Stem Cells and the Replacement of Cellular [ e oW
Elements '
' }
“The cellular elements of the blood must be replaced as they Lymghoid w
wear out stem colly ols
t i
-Erythrocytes circulate in the blood for 3-4 months before o o
being destroyed by phagocytic cells in the liver and spleen E@ 3 %i @ 0:
i &1
leukocytes, and platelets all develop from a , ;
comman source of stem cells in the red marrow of bones, Lymphocytes ,
espedially ribs, vertebrae, sternum, and pelvis 0
The hormone erythropoletin (EPO) stimulates erythrocyte Monocyts.
yﬁﬂmﬁmﬁ; delivery is low
“They produte a number of new blood cells equivalent to the number of dying cells

—
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10 HOL ratio increases the risk of cardiovascular diseate
“The proportion of LDL relative to HOL can be decreased by exercise, not smoking, and avoiding

foods with tram fats

-Drugs called stating reduce LDL levels and risk of heart attacks
Anflammation plays a role in atherosclerosis and thrombus formation
me.umﬂmﬁnntmmmﬁuﬂmm

Gas Exchange

Mammalian Respiratory System :
Aocated In the thoracic (chest) cavity, a system of branching ducts i 4
comvey Bir Lo lungs Pharyes :

i the hair,
through the nostrils and is then filtered by the ey
mrh:mm and smelled when it flows in the nasal cavity {Eropragas|

L E—_

i

“The nasal cavity leads to the pharynx which regulates food passage
to the esophagus and not to the larynx (volce box that contains pairs
of vocal cords, and It's the upper part of the respiratory tract)

From the larynx, air pass to the trachea, then trachea branches Into
two bronchi (singular: bronchus) one for each lung

“Within lungs the bronchus wranches into finer and finer tubes called  pughags

i hese ducts are covered i
bronchioles (just like 2 tree), the lining of t it
with cilia -‘l-ndu! thin film of mucus to trap dust and pollutant

e i

Pl
-
o F,

ir sacs called alveoll,
d-end of these branches ts a cluster of 2
ﬁlﬂu :hl: the gas exchange occurs across the thin epithellum

enters lveoll it diffuses ﬂ?{ﬂﬂh the E-'piﬂmlh.lm {(+] (———
o i, CO2 diffuse in the opposite
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Thé nost

-During inhalation, muscies lower the floor of the oral cavity drawing i 3
:ﬂl nostrils and mouth are dosed and the floor of the mouth is raised forcing al

iy "'.. .

-During exhalation, elastic recoil of the lungs and compression by the mi
wall force air back out of the lungs

MMWnuﬂnﬂmlundmmWﬂhmj. :

mmmmmmmmunuuwm-ﬂiﬁﬁ
wdﬁunﬂmﬁlplﬂpﬂmmcu. Itpushusdummnm_

enfarging the thoracic cavity (expands the rib cage)

sd ;
“This lowers the air pressure in the lungs below atmospheric pressure ﬁ"#"‘i

nhalation, because ﬂmfrumamgiunnfldmpimmtnlmﬂ :“."'
Lml.n#mﬁﬁwmmenmmhandmmummuﬁ. _

alveoli
| 3 hragm relax, lung volume decreases, the
Mludmuuﬂhmuulﬁ:nddlﬂ g

g alveoll, forcing alr up the breathing tube
:."mmwn 3
the nostrils

|} L i I X
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les and exhales with each breath; it
volume of air an animal inha o -
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ght or nine ai sacs that function as beilows that keep air flowing

......... the lungs in one direction only

“ﬂmmmhihmw
The Control of Breathing

-Breathing Is an automatic action. We inhale when nerves in
the Breathing control centers of the medulla oblongata and
pons send impulses to the rib muscles or diaphragm,
stimulating the muscles to contract, and this occurs about 10-
14 time per minute

-The medulla’s control center also monitors blood and
cerebrospinal fluid pH, which drops as blood CO2
concentration increase

mwuwmtmmnrmﬂ.mﬂuwm
of breathing is increased and the excess CO; is removed in

exhaled air

-The pons regulates the tempo
ﬁmumhmmmmmmmlqmwﬂg
extremely low
-Sensors in the aorta and carotid arteries monitor O; and CO; concentrations in the blood

-Thutmmtmmehﬂm breathing
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