Lecture 9 -- Cardiovascular III

1) Sounds continued

a) Stenosis and Insufficient examples:  (remember that each valve is located in a different region, which is why the doctor moves the stethoscope around)

i) S1                          S2            :  aortic stenosis

ii)           S1                S2           :  mitral stenosis  

iii) S1                          S2           :  mitral insufficiency

iv) S1                          S2           :  aortic insufficiency

2) Heart Rate (remember SA node: 1 beat/sec or 60 beats/min)

a) Normal: 60-100 beats/min

b) Bradycardia: less than 60 beats/min

c) Tachycardia: more than 100 beats/min

d) Heart Rate (HR) x (multiplied to) Stroke Volume (SV) = Cardiac Output (CO)

i) SV: amount of blood pumped out of either ventricle with each heart beat

ii) CO: amount of blood pumped out of the heart per minute

iii) Examples:

(1) At rest: HR=70 beats/min, SV=70 mL/beat

(a) 70 x 70 = CO, 4900 mL/min or ~5 L/min

(2) At high activity: In order to determine, take the number 220 (fixed number) and subtract your age from the number.  This is about what your heart rate is at high activity, or 220 – 20 = 200 beats/min. Stroke volume at high activity is about 150 mL/beat.

(a) 200 x 150 = CO, 30 L/min

3) Ejection Fraction (EF): fraction of the blood ejected.

a) Not all of the blood in the ventricles is ejected each time.  At rest, a lesser amount is ejected (~50%), and during high activity more if not all is ejected.

b) EF is much lower after a heart attack.

c) With training, one can increase heart mass by about 20%. This can also increase the stroke volume, decrease the heart rate (bradycardia), but the EF remains the same.

4) Blood Pressure

a) Systolic/Diastolic 

i) Normal: 120 mmHg/80 mmHg

ii) Abnormal: Systolic- 140 mmHg or Diastolic- 90 mmHg (high, hypertension)

b) Ohm’s Law: (garden hose example!)

i) Blood Pressure (BP) = flow (CO) x resistance (total peripheral resistance, TPR, total size of blood vessels in body)

(1) Increase radius, resistance decreases.  Decrease radius, resistance increases.

ii) Human blood vessels is not fixed in size:

(1) Thick layer of smooth muscle or tunica media can contract and produce vasoconstriction (smaller) or vasodilation (bigger).

5) Problems- High BP?  Treatment:

a) Decrease CO or decrease TPR

b) SA node contains beta (β) receptors that cause the HR to go much faster

i) Medicine can block β receptors and HR can decrease by slowing APs in SA node

(1) Medication: atenolol or propranolol (-olol: β blocker)

c) Vasodilate smooth muscle and decrease resistance.  

i) Ca++ enters smooth muscle and causes a contraction, so if you block Ca++ from entering, BP will decrease.

(1) Medication: verapamil is a Ca++ channel blocker.

