Heart Dissection Protocol



Anatomy, Physiology, & Pathophysiology
What kinds of cells make up the heart?  

Endothelial cells:  line entire vasculature and heart, keep blood from clotting (away from other tissues) by secreting various substances and have no exposed collagen (which starts clotting cascade:  Cut( blood vessel( blood hitting other tissues with collagen in them(collagen in cut vessel starts chain reaction of enzymes that crosslink various proteins in the blood, forming bonds between the fibrines (proteins) in the bloods.) 

Cardiac muscle cells:  designed for long-term use, constant contraction.  Different from skeletal muscle because it cannot regenerate, and contains cross-striated fibers.  

Valves and Trabeculi:  made of collagen (type of tough, cross-linked protein) covered with endothelial cells.  

Nerve cells: provide the conduction system that allows the heart to beat.  Electrical impulses move down axon via potassium/sodium channels, dendrites communicate to next nerve cell body via released chemicals that connect to receptors in the cell body.

Fat cells:  protective function, possibly insulation.  Always around arteries and veins.

Sheep or Pig Heart:

1. Identify surface features of the heart:  the coronary sinus that empties into right ventricle identifies back of heart.  Aorta: biggest one (finger-sized) coming from left ventricle.  Left descending coronary artery: front of heart. Right and left atria: small appendages on top of heart.  Pulmonary outflow tracks: superior and inferior vena cava.  Superior vena cava to right atrium. 

    Teacher check _____
2. Carve fat off of aorta and other surface structures.   Slide fingers down vessels to try to confirm identity.   Try to identify the aorta (biggest vessel) and the second biggest (pulmonary artery).  

Teacher check ____

3. Start with the pulmonary artery and cut it lengthwise to follow it down into the right ventricle.  Follow “fat stripes” on outside of heart. The right ventricle is lunate (“moon-shaped”) and wraps around the outside of the heart.  Right ventricular walls are much thinner and right ventricle seems smaller because of the thinner walls.  Walls are thinner because the right atrial/ventricular system is a low pressure system, since the flow into the lungs offer less resistance (less gravitational pull, lung tissue is thinner, easier to move through).  

4. Note tricuspid valve as you cut through it:  a one-way valve that allows blood to flow out of the heart into the pulmonary artery one-way.   Cut down around the right ventricle, following the fat stripes, and watch for this tricuspid valves leading to the right atrium at the top of the right ventricle.

5. Try to follow the path out of the right atrium to identify the superior vena cava and the inferior vena cava, which bring all the blood from the body into the heart (the blood flows from the body first into the right atrium, then into the right ventricle, then out the pulmonary artery to the lungs).

6. Find the aorta.  Slide your finger down the aorta to identify blood pathway.  Take your finger out and cut horizontally across the heart approximately 4 cm from the bottom tip of the heart.  Note the vast difference in thickness between the left ventricle and the previously dissected right ventricle.  

7. Describe endothelial lining of chambers.  

8. Cut a wedge out of the left ventricle in order to see the aortic valve.  Place a probe or blunt scissors tip up the left ventricle and out the aorta to help envision blood flow through the valve and to mark it.

9. With scissors still in place, search the left ventricle for the mitral valve into the left atrium.  Wiggle finger up into left atrium.  

10. With finger in place, find the pulmonary vein that comes from the lungs into the left atrium.  (This is the oxygenated blood coming from the lungs.)  

11.  Remove scissors and cut open the left atrium to view the mitral valve from the left atrium to the left ventricle.  

12. Wiggle your finger up left ventricle into the aorta.  Starting from inside the ventricle, cut up the left ventricular outflow track (shiny with endothelial cells) up through one leaf of the mitral valve and up through the left atrium to the aortic root.  Identify the aortic valve.   Watch for the coronary artery coming off of the aortic root right after the aortic valve.  (This is what gets blocked to cause a heart attack.)
13. Describe the flow of blood through the heart.
SHEEP HEART DISSECTION

Checklist: Check off all structures you identify

_____ left side of heart              _____ right atrium/auricle     

_____ right side                          _____ left atrium/auricle       
_____ dorsal side                        _____ aorta                     
_____ ventral side                       _____ pulmonary trunk           
_____ superior side                     _____ pulmonary veins              
_____ inferior side                      _____ superior vena cava          
_____ apex                                  _____ inferior vena cava

_____ right ventricle                   _____ coronary vessels

_____ left ventricle                     _____ tricuspid valve
_____ bicuspid valve                     _____ chordae tendinae
_____ ventricular septum             _____ papillary muscles

_____ atrial septum                     _____ foramen ovale

_____ aortic semilunar valve        _____ subclavian artery

_____ pulmonary semilunar valve  _____endocardium
_____ carotid artery                    _____myocardium

_____ brachiocephalic artery       _____ bundle of his
