"Houston is full of murderers, mosquitoes and Methodists."

T. H. House, 1839
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Book & CD source

Human Anatomy and Physiology Lab Manual, Cat Version (9th
Edition) (Spiral-bound)
by Elaine N. Marieb (Author), Susan J. Mitchell (Author)

3 Reviews
Human 5star: (1) 4 star: (1) 3star: (1) 2star: (0) Lstar: (0)
Anatomy See all 3 customer reviews...
# & Physiology (3 customer reviews)
| Laboratory List Price: $114.80-Price: $103.32 & this item ships for FREE with

Super Saver Shipping. Details You Save: $11.48 (10%)
In Stock.
Ships from and sold by Amazon.com. Gift-wrap available.

51 used & new available from $83.93
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The Cardiovascular System
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How Is the CVS built?

N / Right and left LUNG \

To body

Pump - Heart
"I Pipes - Vessels
Fluid - Blood

5.Clip external

heart 5/9




The Cardiovascular System

The center Is the Heart




Heart~ Engine

The human heart can be compared to the engine of
a car—both are power units that keep bodies
moving.

Your heart works as a pump that pushes blood to
the organs, tissues, and cells of your body.

The blood pumped by the heart delivers oxygen and
nutrients to every cell and removes the carbon
dioxide and waste products made by those cells.



The heart In the ancient world 3000-525 BC

*The heart was the source of good and evil within a person, the moral
awareness and centre of thought that could leave the body at will, and live with

the gods after death, or be eaten by Ammut as the final death if it failed to
weigh equally against Ma’at.

R She was the Egyptian goddess
m of truth, order, balance, justice
) and harmony.

Ammut., es -
She was the Egyptian demoness of
punishment.

Known as the 'Eater of Hearts', "The
Devourer' and 'Great of Death'

*The Ancient Egyptian Concept of the Soul by Caroline Seawright



How is the heart build?
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4 chambers
4 valves

4 \/essels

How Is the heart build?
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Developmental Aspects of the Heart
4 chambers

2 chambers: ATRIA

Aorta—__ -~ Ductus
Endothelial oL arteriosus
tubes begin Superior ' o

i ven va 4% | & ¥——— Pulmonary
to fuse Arbaral anid ena cava L g

Arterial end
§ Foramen

| v val
— Tubular ovale

i heart (/= - . /. —— Ventricle

Venous end Venous end (e)

| I'I |

| 8. (L, B 4 ~ — Inferior

i r Ventricle Sl P vena cava
(a) (d) Heart twists

2 chambers: VENTRICLE

http://www.indiana.edu/~anat550/cvanim/htube_overview/htube overview.ht
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Towards the heart

Veins

Pulmonary \ein
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4 \/essels
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4 Heart Valves

—— Pulmonary valve
—— Aortic valve
=— Area of cutaway

R Heart valves

Tricuspid valve ' ,!- ensure
vocaram ——— TR AL T S unidirectional
sl (5 SN blood flow

Bicuspid (mitral)

valve (left f’ P Y 5 th I‘Ough the

atrioventricular)

A = o -.'::'I : i f; .:; ¢ semilunar ﬂpﬁjﬁ; NN =y h ea rt

Pulmonary

=’
J 1
.'|l )

Y (== semilunar
!‘\k"- ) ’ valve

P
Fibrous
skeleton

(a)

Anterior

e 2 Atrioventricular valves : between atria , ventricles
*Tricuspid valve (right)
*Mitral valve (left)

2 Semilunar valves:
eAortic valve : between left ventricle and aorta
*Pulmonary valve: between right ventricle pulmonary artery



Atrioventricular Valve Function

(1) Blood returning to . ™ T :
the heart fills atria, \ ~ L, ' Direction of
putting pressure against \ ity ' ; blood flow
atrinventricular valves; ' [ B 4 ; . — Atrium
atrioventricular valves =
forced open i} - Cusp of

(2) As ventricles fill, atrioventricular
atrioventricular valve flaps \ valve
hang limply into ventricles | g v Chordae

(3) Atria contract, forcing \—o— Ventricle " tendineae
additional blood into ] ol iy ty _ Papillary

veniricles Atrioventricular valve open muscle

(a)

(1) Ventricles contract, - S ; Atrium
forcing blood against ~— ) = — — Cusps of
atrioventricular valve cusps : ). A i ; atrioventricular

(2) Atrioventricular valves ' valve
close \

(3) Papillary muscles —— \
contract and chordae Blood in
tendineae tighten, ventricle
preventing valve flaps '
from everting into atria

Atrioventricular valve closed

*Tricuspid valve

Mitral valve
*AV valves prevent backflow into the atria when
ventricles contract



Semilunar Valve Function

As ventricles relax
ok and intraventricular
As ventricles contract = pressure falls, blood
and intraventricular ' \ ___ flows back from
pressure rises, blood ! i arteries, filling the
is pushed up against | ' ¥~_ . cusps of semilunar
semilunar valves, P, . - valves and forcing

forcing them open J /A [ | them to close
Pulmonary ) i/

artery

Semilunar valve open Semilunar valve closed

sAortic valve

*Pulmonary valve
«Semilunar valves prevent backflow of blood into the
ventricles



Heart Wall : peri, epi, myo, endo

_r————Fibrous pericardium

Pericardium S y Parietal layer of
i serous pericardium

Bl — Myocardium T e =
::I_- )*/ ' A _ —— Pericardial

cavity

Visceral layer |
of serous
pericardium
(epicardium)
Myocardium
Endocardium |

Heart chamber

— Heart
wall

Pericardium- external layer

Epicardium — visceral layer of the serous pericardium
Myocardium — cardiac muscle layer forming the bulk of the heart
Endocardium — endothelial layer of the inner myocardial surface



Midsternal
line

2nd rib
Sternum
Diaphragm
Point of
maximal

intensity
(PMI)

(a)

Heart Anatomy

Superior
vena cava

Left lung
Aorta

Parietal
pleura {cut)
Pulmonary
trunk
Parietal

pericardium
(cut)

Apex of
heart

Diaphragm

Approximately the
size of your fist

Location
Superior surface of
diaphragm
Left of the midline
Anterior to the
vertebral column,

posterior to the
sternum



How Is the Heart nourished?

. Superior Vena Cava

- Rorta

Front View of Hearl

Coronary Circulation

™ Pulmanary Arteries

supplies heart muscle

Superior Vena Cava

Left Anterior Descending
'\ Coronary Artery

\ Leit Main
Right Coranary Artery  Coronary Artery

Interior Vena Cava
Left Circumilex 5
Coronary Artery —
Inferior Vena Cava —
Posterior Descending

Branch of Right
Coronary Artery




Coronary Circulation: Arterial Supply

RIGHT
coronary
artery

=)

~— Aorta

Superior —\ LA, — Pulmonary
vena cava . i & Wil % < trunk

Anastomosis —._ _— ., _——Left coronary B4
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vessels) Left atrium

Right——— | T ¥ LEFT
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Right —— L ————Right artery

II ventricle

atrium : f_...f"' J
. Left
i el A
Marginal il T ventricle
- '.I"I

artery

-
Posterior Anterior
interventricular interventricular
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Coronary Circulation: Venous Supply

-
Superior —
vena cava |

| =
. b cardiac

Anterior —_L vein

cardiac | ~_] -

veins '. -3 W | ——Coronary
| sinus




Who makes the heart beat?

Superior

vena cava

(D Sinoatrial (SA) — |
node (pacemaker) °

__—Right atrium

Intel:nudal “— Left atrium
pathway -
(2) Atrioventricular —

(AV) node '

Purkinje

(3) Atrioventricular I,. Vi ] \ fibers J

(AV) bundle s o BIRER B G

(Bundle of His) b N N FIE Y e

(4@) Bundle branches

(8) Purkinje fibers Pl N O~ | ventricular
| ' septum

(a)

Intrinsic
Conduction
System

Beats per minute
= Heart beat

= Heart rate

= Pulse

Normal:
60-80 bpm



Heart Excitation Related to
Electro Cardio Gram

SA node generates Impulse delayed Impulse passes to
impulse; atrial at AV node heart apex; ventricular
excitation begins excitation begins

Bundle
branches

ECG
wave corresponds to depolarization of SA node
complex corresponds to ventricular depolarization
wave corresponds to ventricular repolarization

Ventricular excitation
complete

Intrinsic

system
ECG

Atrial repolarization record is masked by the larger QRS complex




ECG

I_Ijl QRS complex

Sinoatrial
node

Ly : | Ventricular
Atrioventricular ; A / depolarization

Ventricular Clip: Intrinsic

Atrial repolarization

depolarization | system :4 Pathway

node

' . of depolarization 4/8

P

P-0
Interval

Time (s)

- -T —>
Interval




Cardiac Cycle

Cardiac cycle refers to all events
associated with blood flow through the
heart
Systole — contraction of heart muscle
Diastole — relaxation of heart muscle



Phases of the Cardiac Cycle

Ventricular filling — mid-to-late diastole

Heart blood pressure is low as blood enters atria
and flows into ventricles

AV valves are open, then atrial systole occurs



Phases of the Cardiac Cycle

Ventricular systole
Atria relax

Rising ventricular pressure results in closing of AV
valves

Isovolumetric contraction phase
Ventricular ejection phase opens semilunar valves



Atrioventricular valves |
Aortic and pulmonary valves

Phases of the Cardiac Cycle

Electrocardiogram
Heart sounds

120

Atrial

Pressure (mm Hg)

E
1]
E
=
=
=

=]
=

Fhase |

Left

atrium
Right
atrium
Left
ventricle

Right
vantricle

Ventricular Atrial
filling contraction

M - - N

Ventricular filling
(mid-to-late diastole)

systole —

Open

j’_ﬁpse | Open
1

Left heart

T
2nd

—— Dicrotic notch

— Left
ventricle
~Left
" atrium

ESV

| Closed [ | Open
[T Closed |

2a_ 2b
|

Izovolumetric Ventricular lsovolumetric Ventricular
contraction ejection relaxation filling
phase phase
2a 2b| [3 1
- 1
Ventricular systole
{atria in diastole)

Early diastole

Clip 4 Overview of
Cardiac
Cycle 4/20




2 Circulatory Pathways

Pulmonary Pulmonary

capillaries R. pulmonary L. pulmonary capillaries The VaSCU|a.r SyStem haS

R. lung NG two distinct circulations

Pulmonary circulation

Pulmonary To
trunk systemic
circulation

Systemic circulation

R. pulmon-
ary veins

From
systemic - RA
circulation

—>

L. pulmonary
veins




Aortic arch

Pulmonary trunk

Right pulmonary
artery

Three lobar arteries —\.
to right lung

Pulmonary
veins

Right
atrium

Right
ventricle

Pulmonary Circulation

002

Air-filled ,‘j
alveolus 02
“‘—Pulmt)narg.ur

capillary

Gas exchange

Two lobar arteries
to left lung

Pulmonary
veins

—— Left atrium

Le
ventricle

short loop that runs from
the heart to the lungs and
back to the heart



Svystemic Circulation

= Common carotid arteries
Capillary beds of to head and subclavian
head and arteries to upper limbs
upper Nmbs

Superior

iy SRR routes blood through a long
loop to all parts of the
body and returns to the
heart

: Thoracic
aystem aorta

Venous Arterial
blood

Capillary beds of mediastinal
structuwres and thorax walls

Diaphragm
Abdominal acrta

. Capillary beds of digesiive
i wiscera, spleen, pancreas,
kidnays

Capillary beds of gonads,
palvis, and lower limbs




Pathway of Blood Through

Heart and Lungs

o Capillary beds

* of lungs where
gas exchange
DCccurs

Right atrium - tricuspid valve - right

( ventricle
Pulmonary Circuit

Fulmonary arteries

Pulmonary

R Doyl Right ventricle = pulmonary semilunar valve

e Aorta and

vense G | Pk N Sanches - pulmonary arteries = lungs

cavae '\h 1

GAS EXCHANGE

I e S Lungs = pulmonary veins = left atrium
< __,.-“" |'I
il ¥
Systemic Circuit

Left atrium - bicuspid valve = left ventricle

Left ventricle = aortic semilunar valve - aorta

; % e — Capillary ) ] ]
Key: E:
3 | : e of un Aorta = systemic circulation
= Oxygen rich, L% & body tissues
COz-poor blood ¥ S A, where gas
|= Oxygen poor, | i i exchange
CO2-rich blood oocours




4 \/essels
¢ wmaams NN )

Towards the heart :

Veins

Pulmonary \ein

AORTA
10 all parts of the body

\ena cava PULMONARY ARTERY

PULMONARY VEIN
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surrounding
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the body and pumps W VENTRICLE i 4 receives oxygen-full
it through the pul- heart - . - fn blood from the lungs
monary artery to the muscle ‘-'3"".@;-},7.‘, L and pumps it
lungs where it picks {myocardium) A A enaocardum) = through the aorta to
up oxygen, = the body.

and Legs




What is the difference between
Arteries and Veins

Arteries and veins are composed of
three tunics —

Interna- endothelium- blood contact
Media- muscle- contraction
Externa- protect and reinforce vessels contain vasa vasorum

LU IMEeN — central blood-containing space surrounded by tunics

Capillaries are composed of endothelium
with sparse basal lamina



Generalized Structure of Blood
Vessels

Tunica interna

* Endothelium .,
* Subendothelial layer —

Internal elastic lamina

Tunica media
External elastic lamina

Tunica externa

;:EII

i
|
IE
Ik
::

“— Capillary
network

+— Endothelial cells
=t

Capillary




What are the differences between
Arteries and Veins ?

Arteries \eins
: : Blood returns via superior and
: Blood pumped into single o

Delivery ) interior venae cavae and the

systemic artery — the aorta :

coronary sinus
Location Deep, and protected by tissue Both deep and superficial
Pathways Fair, clear, and defined Convergent interconnections
: : Dural sinuses and hepatic portal

Supply/drainage Predictable supply circulation




Veins

Veins have much lower blood pressure and thinner walls
than arteries

To return blood to the heart, veins have special
adaptations

Large-diameter lumens, which offer little resistance to
flow

Valves (resembling semilunar heart valves), which
prevent backflow of blood



Arteries

Thick-walled arteries near the heart; the aorta and
Its major branches
Large lumen allow low-resistance conduction of
blood
Contain elastin in all three tunics
Withstand and smooth out large blood pressure
fluctuations
Allow blood to flow fairly continuously through the
body



Blood Pressure (BP)

Force per unit area exerted on the wall of
a blood vessel by its contained blood

Expressed in millimeters of mercury (mm Hg)

The differences in BP within the vascular
system provide the driving force that
keeps blood moving from higher to lower
pressure areas



Figure 19.5
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Blood Flow

Actual volume of blood flowing through a
vessel, an organ, or the entire circulation
In a given period:

Is measured in ml per min



Relative cross-
sectional area
of different
vessels of the
vascular bed

Total
area
(cm?2)
of the
vascular
bed

Velocity
of blood
flow (cm/s)

of Blood Flow




Resistance

Resistance — opposition to flow

Measure of the amount of friction blood encounters as it passes
through vessels

Generally encountered in the systemic circulation
Referred to as peripheral resistance

The three important sources of resistance are :
total blood vessel length
blood vessel diameter
blood viscosity



blade — to lose blood.

“1f yew cut yore tanger
it’s gonna blade.”




Components of Whole Blood

Blood is the body’s only fluid tissue

It is composed of liquid plasma and formed elements

Formed elements include ( determine blood viscosity):
Erythrocytes, or red blood cells (RBCs)
Leukocytes, or white blood cells (WBCs)
Platelets

Hematocrit — the percentage of RBCs out of the total blood volume



Denton Cooley & Mike DeBakey
100 years old
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Thank you

Doreen.Rosenstrauch@uth.tmc.edu

University of Texas Health Science Center at Houston
Texas Heart Institute

832-355-3633
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Summary: Anatomy & Physiology

4 chambers: left and right atrium and
ventricle

4 Valves: TV, MV, AV, PV

4 Vessels: VC, Pulmonary Vein,
Pulmonary Artery , Aorta

Arteries , Caplllaries , Veins
Pulmonary and Systemic circulation
Blood



Use of Autologous Auricular Chondrocytes for
Surfaces: A Feasibility Study
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