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Cardiovascular System Lab

Heart and Blood Vessels 

The goal of this lab is to examine and describe the structural organization of the heart and the major classes of blood vessels.
Part 1. Heart 
Webslide 0026_B: Cardiac muscle, monkey, H & E 


Cardiac muscle fibers can be seen in both cross and longitudinal sections. Measure fiber diameters and note blood vessels filled with RBCs between fibers. Also notice simple squamous epithelium on the free surfaces of the heart. Are these surfaces endocardium or epicardium? 


Fine details, especially mitochondria next to myocardial nuclei, preservation of endothelium, and capillaries are seen here. Fibrils, striations, and intercalated discs are also visible.

Webslide 0024_B: AV valve & sulcus, Cat, GMA 1.5 m, AF&TB


Note the simple squamous epithelium on the free surfaces of the heart. Are these endocardium or epicardium? How can you tell?
Webslide 0033_B:  Heart, Purkinje fibers 


The lumen of the ventricle is covered by a simple squamous epithelium and an underlying layer of connective tissue. Deep to this connective tissue is a thick layer containing Purkinje fibers. Measure the diameter of the Purkinje fibers and their nuclei. Are intercalated discs present in these fibers? Note the paucity of fibrils within these cells. What pale staining material fills the central portion of these fibers?   

Part 2. Blood Vessels 

Webslide 0022_B: Aorta, monkey 1.5 µm H & E 

This is an example of an elastic artery.
Note:

-
Tunica intima with plump endothelial nuclei, longitudinal subendothelial fibers of reticulin and smooth muscle.

-
Tunica media with multiple wavy pink elastic membranes (up to 70 such laminae may be counted in a human aorta) and interleaving circular smooth muscle fibers.
- 
Tunica adventitia with outer loose fatty areolar connective tissue and inner dense irregular collagen containing vasa vasorum. 


Think about possible effects of normal blood pressure distension on endothelial cell plumpness and intimal corrugation. You might expect more penetration by vasa vasorum in thicker media of larger animals. Notice that elastic laminae stain pink here, but don’t stain at all with AF & TB (Slide 4, below). 

Webslide 0174_B: Muscular artery 

In the upper right hand quadrant of this slide is a muscular artery. Note the prominent internal and external elastic lamina, which are stained pink in this slide. The tunica media contains several layers of circumferential smooth muscle mixed with collagen. The tunica adventitia which is slightly thinner than the tunica media grades into surrounding fatty connective tissue.

Webslide 0023A_B: Inferior Vena Cava, Monkey 1.5 µm, H & E 


Compare this cross section of a vessel with Slide 22 from same animal. The original circumference of 10-15 mm is only partly sampled in your slide. 

Note:

-
Variable intima with some longitudinal fibers, including smooth muscle.

-
Skimpy media (1-3 layers of circular smooth muscle).

-
Thick adventitia with plentiful longitudinal smooth muscle bundles like islands in a sea of collagen, with vasa vasorum, fat cells and extravasated (escaped) blood. 

Webslide 0004_B: Femoral artery and vein, monkey, glutaraldehyde perfusion, 1.5 µm 


GMA section, AF & TB 


This section of a femoral artery and vein was obtained from a rhesus monkey fixed by intravascular perfusion. The tunica intima, tunica media, internal elastic membrane, and external elastic membrane are well preserved although these laminae are poorly stained. Please ignore the folds that appear in the tunica adventitia that are purely artifactual. Compare the relative size and structure of the two vessels. Compare the appearance of elastic fibers with those in H & E stained 1.5 µm slides 22 and 23. 

Webslide 0013_B: Femoral Vessel & Nerves, Cat


This slide contains two muscular arteries and two large veins which have been perfused. One of the muscular arteries is labeled with overlays (hit F2). In addition, there are several examples of lymphatic vessels on this slide which can look similar to veins. They have thin walls covered in simple squamous epithelium but are more likely to have valves than veins. In this perfused slide, the veins are empty while the lymphatic vessels contain lightly-staining lymph and some cells which are predominantly white blood cells.
Webslide 0012_B: Ear, monkey, glutaraldehyde perfusion, 1.5 µm GMA section, AF & TB 
Use this section to locate many small blood vessels- arterioles, capillaries, venules. HowNote the relationship of the vessels to the other tissues (nerve, muscle, epithelium, etc.). This preparation was fixed by perfusion so the vessels are quite prominent, empty and easily studied. Some of the empty lumens belong to hair follicles; these are not arteries as you might think at first glance. How do you distinguish capillaries? (Lumen diameter and wall thickness are important.) What is the smallest vessel in which you can see smooth muscle? How many layers are there? Finally, note that running along the left side of the cartilage is a longitudinal section of a vessel which is probably a lymphatic vessel with multiple valves.
Additional Webslides (listed below) can be found in the Cardiovascular System folder and can be used in reviewing this material.

Mammal artery [0001_B]
Human artery & vein [0002_B]
Left ventricular wall [0023B_B]
Papillary muscle & valve [0025_B]
Aorta [0150_B]

Abdominal vein [0175_B] 
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