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AGENDA

* Vocabulary
e Basics of the Heart

e New Technology and Engineering for
the operations and treatments
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HEART AND BODY BLOOD FLOW
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ARTERIES &

e Structural
Differences

e Arteries:
Elastic

e Varicose
Veins

VEINS & CAPILLARIES

Artery Section

Four distinct layers are Protective
found in an artery, with outer coat
the blood-carrying space,

called the lumen, in the /«/ -

center.

Muscle and
elastic fibers [
|
|

tissue ) )

L \

Inner lining — 57w
(endothelium) (V4
(}}) i
41 I

Capillary Section

The thinness of the capillary
wall allows smooth, effortless
movement of substances
between surrounding tissues.

Elastic and _"' A}
connective | }, |
!

Capillary wall

Cell nucleus

Outer layer

Vein Section

The muscle layer of a vein
is thin and enclosed by
two layers; the innermost
layer of some veins has
valves at regular intervals.

Inner lining

(il 4
|

%{/

Valve cusp, 3 — = i \
or leaflet \7_ 5 A~
\( =

Muscle layer

Capillary Bed
Capillaries connect small
arteries (arterioles) to
veins (venules).



WHAT S SO SPECIAL ABOUT
CARDIAC MUSCLE?

The structure and function of the three types of muscle tissue

Nuclei

* Does not W *
Fatigue like = svisons

"NH* ittt (eieiis u'-“.‘]
| ,7’ .‘_ —_—
O tl le r mu S C].e S — guard entrances and exits to the digestive, respiratory, and
urinary tracts; generate heat; and protect internal organs.
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e Electric signals | rw SO ...

rmmmmmt‘/ ”/EWW ’”fegffll’;’l;’;&mww e
from the AV & R e
Striations

SA Node cause

1t to contract
and relax in

Cardiac muscle moves blood and maintains blood
pressure.

Smooth
muscle cell

Sync
- —_— - LM x 235
" Smooth muscle moves food, urine, and reproductive tract secretions;
AN controls diameter of respiratory passageways and regulates diameter of

blood vessels.
© 2011 Pearson Education, Inc.



PUMP YOUR BLOOD Video#l

e Cardiac Cycle Diastole Systole _

e Diastole: Chambers | @

i
[

relax, and the heart 1 /
fills with blood o

e Systole: Chambers / '
contract and eject e
the blood into the
pulmonary arteries,
leading to the lungs




Sinoatrial
node

~ Atrioventricular node

“;'g
(a) Cardiac diastole: all chambers (b) Atrial systole, ventricular (c) Atrial diastole, ventricular g
are relaxed, and blood flows into diastole: atria contract, pushing systole: after the atria relax, the |
the heart. blood into the ventricles. ventricles contract, pushing blood |
out of the heart. *



CONTROLLING THE HEART

e Endocrine
e Atrial Natriuretic Peptide (ANP)

e Counteracts High BP via vasodilation (enlargement of blood vessels to allow
more blood to flow thus lowering BP)

e Epinephrine and Norepinephrine
e Blood Pressure and Heart Rate

e Works to divert blood supplies to essential organs during emergencies

e Epinephrine Increases Blood rate while Norepinephrine reduces it after the
emergency

e Nervous

e Sinoatorial Node and Atrioventricular Node

e Purkinje Fibers (Inside AV Node)



CONTROLLING THE HEART

Copynght © The McGraw-Hill Companies, inc. Parmission required for reproduction or display

Sinoatrial

(SA) node
Atrioven- Left atrium  LD€ Ngrvc.)us System
tricular aids in the
RS IR0 synchronizing of the
PR heart cells to beat in
tricular time.

(AV) bundle Left ventricle

Left and right
bundle branches

Purkinje fibers Apex



Video #2
THE ADVANCES IN MEDICINE

@THE CHEMICAL OUTFIT@

- OR
) | OTHERWISE 1)
HARMFUL
SUBSTANCES

SCIENTIFIC - ) INSTRUCTIVE |
eaches the principles of 5 : The fundamentals of Chem- ||
the Science of Chemistry In ¢ r 44 : lstry, and its application to |}
“ah interesting and fascisa. N ) t » 30 the things we use every ‘., d
tingway, through many practi = { . e

<al and harmless chemical ex- v

periments which any boy ca

perform many times with
the contents of this ostfit.

and amuse.  All :unm {
and apparatus 3
Included. .

THE PORTER CHEMICAL COMPANY"

HAGERSTOWN-MARYLAND, U.S.A.




SYNERGY OF ENGINEERING AND
MEDICINE Video #3

This is the 3D heart of
an operative patient

e the 3D printing of organs and tissues are the future of this field
e Cross sections of the heart can be made with CAD programming
e Rapid Prototyping of Organs (made of a plastic polymer)



VIDEO GAME OR REAL?
WHY NOT BOTH!




NO HEARTBEAT? BUT vigeo #5
STILL KICKING?

Cardiology s
new toy!

An artificial heart

that doesn’ t hook

the patient up to a
machine




THEY RE TWINS!

(OKAY MAYBE FRATERNAL)

e .‘. -
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Nature-made From Toys R" Us
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