K.  Heart & Circulation
A.
Heartbeat
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Video:  http://www.youtube.com/watch?v=9QIo9-78qwU
1.
ARTERIES:
take blood away from heart.
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VEINS:
take blood towards/into heart
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2.
Contractions occur in the order:

atria ( ventricles ( atria ( ventricles (atria ( ventricles ( atria ( ventricles ( … etc.
Video of basic beat pattern:  http://www.youtube.com/watch?v=FCimR_P9ID0
3.
systole:
heart muscle contraction.

diastole:

heart muscle relaxation

4.
Heart will beat without any nervous stimulation 

i.e. will beat even if brain is dead & not sending any messages! =  “Heartbeat is intrinsic”

B.
TIMING of heartbeat (on average):

	SECONDS
	ATRIA


	VENTRICLES

	0.15
	systole
	diastole

	0.30
	diastole
	systole

	0.40
	diastole
	diastole

	total ( 0.85 seconds / beat


C.
Control of heart rate:

You have 2 nodes made of muscle & nerves all tangled together.






Text page 245
1.
Sinoatrial node

[SA node]

a.
it sets the heart rate (as in pacemaker)

b.
causes atrial systole

2.
Atrioventricular node
[AV node]

a.
stimulated by SA node. 

b.
causes ventricular systole.
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3.
Order of beat stimulation

a.
Sinoatrial node initiates heartbeat & keeps it regular.
( sends nerve impulses to AV node [approximately every 0.85 seconds].


* Impulses travel along Purkinje fibers to ventricles & cause them to go into systole.

Video:  http://www.youtube.com/watch?v=te_SY3MeWys
3.
If SA node dies, doctors can implant an electrical stimulator to replace it.


4.
Of course the heart rate can be raised or lowered by your nervous system, depending upon circumstances …


a.


A big scare will cause your heart to pound HARD & beat FAST!


…
So will exercising.

b.
The medulla oblongata (in your brain) has a heart rate centre which can increase or decrease heart rate by increasing or decreasing stimulation of SA node.
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Text p. 326
D.
Electrocardiogram
[ECG ]

1.
Muscle contractions can be graphed when measured by electricity detection machines.  Heart is a muscle.
2.
Readout from machine looks like …
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a.
Excitation & systole of atria occurs at [P]

b.
Q ( S are excitation & systole of ventricles. 
c.  
T = recovery of the ventricles.
Video:  http://www.youtube.com/watch?v=qwhL4KsYx7U
E.  Pulse

1) Arterial walls pulse whenever the left ventricle contracts.

2) Pulse (formal definition):  the alternating expansion and recoiling of an arterial wall caused when blood pumped by the heart surges through.

3) See velocity graph page 248.  [velocity = speed]

·  (Actually, pay attention to all 4 lines on the text graph.  Memorize the graph and be able to discuss it.)

a) Velocity varies with the pumping of the heart in arteries and arterioles.  
b) Velocity is highest in arteries/arterioles.

c) Velocity is lowest in capillaries – because they are sooooo narrow that the blood is very slow.  

i.  This reduced speed allows time for oxygen / nutrient drop-off and carbon dioxide / waste pick-up.

d) Velocity then speeds up again … to be faster in venules & veins than in capillaries. 
i.  Veins are wider so blood can speed up again, but it can’t go very fast because the pump is so far away.  

ii.  Valves in the veins help prevent the blood from going backwards and from pooling.
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F.  Blood pressure: refer back to graph page 248
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1)  Highest and pulsating in arteries and arterioles.  Dropping off rapidly.

2)  blood pressure makes velocity HIGH in arterioles and arteries.

3)  BP is even (not pulsating) and much reduced in capillaries.

4)  Extremely low in venules and even lower in veins.

5)  Normal bp is around 120/80.    “120 over 80 ”
*  Numerator = systolic pressure (pressure when ventricle is contracting)

*  Denominator = diastolic pressure (pressure when ventricle is resting)
6)  Hypertension:  blood pressure too high.
* Causes:  stress, smoking, obesity.
7)  Hypotension: blood pressure too low.
G.  Fetal circulation:  Use the handouts to locate and label differences between adult and fetal circulation.  KNOW the reasons for each difference.  

Page 452 - 454
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1)  umbilical artery:  takes blood AWAY from the fetus… …so it is blood high in CO2 and wastes and low in O2 and nutrients.

2) umbilical vein:  takes blood INto fetus… …so it is blood high in O2 and nutrients.

2)  Venous duct:  Place where umbiilical vein joins fetus’es inferior vena cava.  Oxygenated blood into vena cava and on to lungs. 

3)  Arterial duct:  place where pulmonary artery joins aorta.  (blood is heading to lungs but some is diverted straight to aorta and sent to rest of body.)

4)  Oval opening:  joins the two atria to again divert blood from lungs.
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***  SOME BLOOD DOES GO TO THE LUNGS …  THEY NEED OXYGEN AND NUTRIENTS, TOO.
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Video:  Fetal heart devel and structure:  [4 min] [exc, but woman is speed-talking!]  http://www.youtube.com/watch?v=uwswhoKfkmM
Video: fetal circulation [guy talking ad nauseum … but good detail …  – 4 min]:  http://www.youtube.com/watch?v=ErpEEOdq_1k
H.  Circulatory disorders (research on your own).

causes, symptoms, treatments

You should know at least 2 in DETAIL  (e.g. hypertension, hypotension, atherosclerosis, stroke, heart attack, varicose veins, phlebitis, pulmonary embolism).
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A pacemaker ! !
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