Thymus

The thymus gland is a bilobed organ found in the space between the sternum and the aorta of the heart (Figure 21.7).
Connective tissue holds the lobes closely together but also separates them and forms a capsule.
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Figure 21.7 Location, Structure, and Histology of the Thymus The thymus lies above the heart. The trabeculae
and lobules, including the darkly staining cortex and the lighter staining medulla of each lobule, are clearly visible in
the light micrograph of the thymus of a newborn. LM x 100. (Micrograph provided by the Regents of the University of
Michigan Medical School © 2012)

The connective tissue capsule further divides the thymus into lobules via extensions called trabeculae. The outer region of
the organ is known as the cortex and contains large numbers of thymocytes with some epithelial cells, macrophages, and
dendritic cells (two types of phagocytic cells that are derived from monocytes). The cortex is densely packed so it stains
more intensely than the rest of the thymus (see Figure 21.7). The medulla, where thymocytes migrate before leaving the
thymus, contains a less dense collection of thymocytes, epithelial cells, and dendritic cells.

Secondary Lymphoid Organs and their Roles in Active Inmune Responses

Lymphocytes develop and mature in the primary lymphoid organs, but they mount immune responses from the secondary
lymphoid organs. A naive lymphocyte is one that has left the primary organ and entered a secondary lymphoid organ.

Naive lymphocytes are fully functional immunologically, but have yet to encounter an antigen to respond to. In addition
to circulating in the blood and lymph, lymphocytes concentrate in secondary lymphoid organs, which include the lymph
nodes, spleen, and lymphoid nodules. All of these tissues have many features in common, including the following:

» The presence of lymphoid follicles, the sites of the formation of lymphocytes, with specific B cell-rich and T cell-rich
areas

* An internal structure of reticular fibers with associated fixed macrophages
* Germinal centers, which are the sites of rapidly dividing and differentiating B lymphocytes

» Specialized post-capillary vessels known as high endothelial venules; the cells lining these venules are thicker and
more columnar than normal endothelial cells, which allow cells from the blood to directly enter these tissues
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