Histology Lab 8 – Circulation


Slides.

75.  Heart (pp.117-119).  When examining the heart, remember that the plane of section will determine what you will see.  Examine other slides to get an overview of all the parts.  Examine the slide under low magnification or grossly and determine which is left vs. right ventricle with the interventricular septum between.  Once you have determined this, follow the left ventricle up to it’s opening.  It will open into either the atrium (directly above it) or the aorta (extending medially).  Based on this, you may see either the bicuspid (hanging down) or the semilunar valve (extending upward).  If you have the right atrium, you may see the vena cavae entering it.  You may see papillary muscles and chordae tendineae in the lumen of the ventricle.  After identifying the parts of the left side, examine the right side for the ventricle, atrium, tricuspid valves, pulmonary trunk and its semilunar valves.  The layers of the heart are the epicardium, myocardium, and endocardium.  The valves consist of endocardium only and the thick myocardium is made up of cardiac muscle fibers.

76 & 77. Aorta (elastic and Mallory stains) (p. 115).  The fat and loose CT that is in the adventitia identifies the outer layer of the aorta. From the lumenal border inward, there is a single layer of endothelial (squamous epithelial) cells and fibrous CT.  The elastic stain makes elastic fibers black, but does not stain the nuclei so it is difficult to see the endothelial cells.  These two layers make up the tunica intima.  Outside of this is the thicker tunica media, which is make up of smooth muscles in a circular arrangement.  The darker lines and bundles are the elastic fibers, the innermost being an internal elastic membrane that borders the tunica intima.  The tunica adventitia contains CT, nerves and blood vessels (vasa vasorum, or, “vessels of the vessel”, and adipose cells.

78.  Artery, Vein and Nerve. (pp 113, 115).  Compare the relative thickness of the layers described above between the artery and vein.  Note that the artery, but not the vein, has a thin internal elastic membrane located within the tunica intima.  The tunica intima of the artery contains almost no CT.  The artery is usually small and round, with a thicker wall than the vein.  The vein is larger and irregular in shape.  The artery has a well-developed layer of smooth muscle cells making up the tunica media.  The vein may contain sporadic smooth muscle within the media.  Check other slides in your box for arterioles, venules, and capillaries.  Many times these can be found in adventitia.  Arterioles have a light pink internal elastic lamina and 1-2 layers of smooth muscle cells around it.  Capillaries have a lumen that is the size of a nucleus, and only a ring of endothelial cells.  The venules have smooth muscle cells that are scattered in the wall.  They do not form a continuous layer.  Capillaries consist of only an endothelial cell, and the lumen is smaller than a red blood cell.  Larger arteries and veins may also be seen.  Notice the dark smooth muscle cells.  In veins, they are intermittent, while arteries have a thick dark red layer of muslc fibers.  Determine whether any valves occur in the veins.  In the submucosa of the gut, see the thin walled lymphatic vessels with a lighter lumen that the artery or vein.

79 and slide 10.  Rabbit and Monkey tongue. Examine these slides for capillaries, arterioles and venules.  Look for a longitudinal section of the arteriole.  What is the appearance of the smooth muscle in this compared to the cross section?

80.  Mammalian Blood Smear (pp 65-67).  Use the following to key out the cell types in the blood:

A. Cell has no nucleus

1. Pink, fairly small, round ( ERYTHROCYTE or RED BLOOD CELL.

2. Tiny, dark, irregular in size and shape ( PLATELET or THROMBOCYTE

B. Cell has a nucleus ( LEUKOCYTE or WHITE BLOOD CELL

1. Nucleus makes up more than half of the cell volume

i. Nucleus is not intensely dark; the cytoplasm is light blue with many fine granules.  The nucleus may be kidney shaped or irregular; cells are very large ( MONOCYTE (3-8% of WBCs)

ii. Nucleus is very dark, round or slightly indented; cell is slightly larger than RBC ( LYMPHOCYTE (30-35% of WBCs)

2. Lots of cytoplasm, nucleus with lobes (GRANULOCYTES)

i. Red granules in cytoplasm, nucleus with 2 lobes, pink cytoplasm ( EOSINOPHIL (2-5% of WBCs)

ii. No granules of very pale granules; 2-7 lobes in nucleus; pink or pale blue or gray cytoplasm ( NEUTROPHILS (60-70% of WBCs)

iii. Large blue granules may hide nuclear shape ( BASOPHILS (0-1% of WBCs)

80 – 84.  Survey of the blood of vertebrates (fish blood is missing and will go into #84.  Before you look at these slides think about the RBC for a second.  In mammals, the nucleus is lost upon completion of development of the RBC. One hypothesis for this is that because mammals are homeotherms, the energetic demands call for higher carrying capacity of O2 in the blood.  Hence, mammals have lost their nucleus to take on more O2.  Now, out of your other slides, which organism would also be homeothermic (“warm blooded”) and which are heterotherms (“cool blooded”)?  What do you predict their RBCs will look like?  What do you find?  Can you explain this?

85.  Bone marrow smear (pp 62 – 71).  Scan the slide under low magnification.  Most of the cells are RBCs with no nucleus, but a few are giant cells up to 20x larger than the RBCs – they also have a multi-lobed nucleus.  These usually occur near the end of the smear and are the megakaryocytes (they get dragged along to the last instant during preparation).  These cells release parts of their cytoplasm to provide the blood with platelets.


Developmental stages. In development, the WBCs first are large with a large ovoid nucleus, and this stage is called the myelocyte.  It already has the adult type granules.  The cells get smaller and the nuclei begin to indent to form the metamyelocyte.  In RBC development, the cells get progressively smaller, and the nuclei get smaller and more condense.  A normoblast has a pale bluish-pink cytoplasm and highly condensed nucleus.  As hemoglobin develops in here, the normoblast cytoplasm gets pinker and the nucleus smaller and darker.  Finally, the nucleus gets extruded and the pale blue-pink reticulocyte remains. It is slightly larger and slightly darker than a normal RBC.

86.  Coronary Artery.  Observe this slide noting the above information on arteries.  This is the artery that, interestingly, feeds oxygen to the heart.

Slide in black slide box.  Observe the slide labeled “Arterial occlusion” in the black slide box.  Compare this with the previous slide.  The occlusion is a plaque build-up within the artery.  If you want to view arteriosclerosis, let me know (I’ve got that slide too). 
