The Heart

1) Parts

a) SA (sinoatrial) node- the pacemaker- spontaneous depolarization (once/sec)

b) Fibrous ring (skeletal)- separates atria and ventricles, made of cartilage, and contains no gap junctions

c) Septum- separates left and right, contains gap junctions.

d) Free wall- 60% of cells in heart (only left ventricle)

e) Gap junctions- channels that allow cardiac muscle (which is striated similar to skeletal muscle) to be interconnected.

i) The entire heart participates in a contraction in an all-or-none fashion.

(1) Positive charges go through gap junctions in order for the next muscle to reach threshold (electrically connected)

ii) A nerve does not need to come down to every muscle in the heart like neuromuscular junctions seen with skeletal muscle.

(1) Skeletal muscle could not have gap junctions because then force could not be varied.

f) AV node connects with the bundle of His (a passage that allows AP through the fibrous ring which does not contain gap junctions).  The bundle of His sends the AP to the bundle branches (only located in ventricles).

i) Conduction velocities:

(1) Atria- 1 m/s

(2) AV node- 0.01 m/s

(3) Bundle of His, bundle branches, purkinje fibers- 10 m/s!!

g) AV valves

i) Tricuspid- 3 flaps, triple the surface area where blood flow could leak back.

ii) Mitral- 2 flaps, overlap 50% (touching) so that blood flow goes one way and there is no leaking.

h) Semilunar valves

i) Aortic- 3 flaps

(1) Systemic circulation

ii) Pulmonic- 3 flaps

(1) Pulmonary circulation

2) Other properties

a) Amount of Cells in each Cavity

i) Right Atria- 10% of cells in the heart are located here.

ii) Left Atria- 10%

iii) Right Ventricle- 20%

iv) Left Ventricle- 60%

b) Pressure- important because the heart must pump against gravity.

i) Right Atria- 10 mmHg (mm of Mercury)

ii) Left Atria- 10 mmHg

iii) Right Ventricle- 40 mmHg

iv) Left Ventricle- 120 mmHg!!!

c) Contraction properties

i) Sequential contraction- contraction in atria, areas contract and spread to each cell 

(1) Causes blood flow into the ventricles 

(2) Atrial depolarization, contraction, and systole all express the same idea.

ii) Simultaneous contraction- contraction in ventricles, more pressure can be created.

(1) In addition, the ventricles express a closed system (valves close) when contracting which adds to even more pressure (isovolumetric contraction of the ventricles)

3) Problems

a) Congestive heart failure- lose ability to contract

b) Regurgitant- blood moves backwards

c) Septal defect- hole in septum allowing blood to mix.

d) If atria work improperly, this is not a major problem.  If ventricles work improperly, this is fatal.
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