Histology Lab 9 – Endocrine and Lymphoid
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ENDOCRINE GLANDS

Because these are glandular structures, the epithelial cells associated with these structures are specialized.  Since they are endocrine, these secretions are dumped directly into the blood stream and not into ducts, as in exocrine glands.  Try to name several exocrine glands.

First review the endocrine material that we have already had in this course.  

a. Pancreas islets of Langerhans cells that mainly produce insulin and glucogon (slide 60) 
b. Testicular interstitial cells of Leydig that produce testosterone (slides 66 and 67)

c. Ovarian granulosa cells that produce estrogens (slide 72)

d. Stomach glands that produce gastrin (slide 54)

e. Liver cells that produce growth hormone and clotting factors (slide 59)

Slides.

87.  Pineal (see picture to right [from Wheater’s Histology text] and figure 10-8 in Leboffe’s atlas [the blue atlas]).  This endocrine gland is associated with the third ventricle of the brain and is located behind the medulla oblongata in the center of the head.  The Pinealocytes (clusters of cells in the area indicated by the P) are actually modified neurons that secrete serotonin and melatonin.  These secretions are associated with metabolic function and activity timing.  At higher magnification these cells should have a round nuclei and prominent nucleolus (the factory of r-RNA production).  The pinealocytes may be thought of as existing as a follicaloid cluster.  Outside this cluster exist interstitial cells that act and look like astrocytes.  The “N” in this picture is the location of these cells plus lympho- and cardiovascular tissue.   The fenestrated capillaries should be “easy” to find since they will contain red blood cells.  Also in this picture are pineal sand granules which are crystallized manifestations of phosphate.  These can be seen in older patients and may be associated with metabolic senescence.
88.  Hypophysis (Pituitary) (pp. 269-271, 281).  This consists of a neural component (pars nervosa or posterior pituitary), which is characterized by a light staining structure and nerve fibers.  The largest portion of the pituitary gland (depending upon the plane of the section) is the anterior lobe or pars distalis, which secretes most of the pituitary hormones.  Look at the anterior lobe under high magnification.  If the slides are well stained (may not be), you will be able to distinguish darker red acidophil cells from the lighter staining chromophobe cells.  Another type which you probably will not be able to distinguish is the basophil - these have a bluish cytoplasm.  The acidophil cells produce somatotrophic (growth) hormone and prolactin.  The basophil cells produce adrenocorticotrophic hormone (ACTH), follicle stimulating hormone (FSH), lutenizing hormone (LH), and thyrotrophic hormone (TSH).  Notice that the posterior lobe (pars nervosa) contains nerve fibers.
89.  Thyroid (pp 275-27, 281).  This is composed of distinct follicles.  These are hollow tubules lined by columnar or cuboidal epithelium with round nuclei.  The epithelial cells produce the precursor to thyroxin, and this precursor is stored in the lumen of the follicle as colloid.  There is a network of capillaries surrounding the follicles, and these carry the thyroxin away.  The capillaries may be squished and unrecognizable.  Parafollicular cells (clear cells, C-cells) are secreting calcitonin inhibiting osteoclastic activity and thereby reducing blood calcium levels.  
90.  Parathyroid. Interesting, but don’t worry about this slide for the test.
91.  Adrenal gland (p 279, 281).  This gland has a capsule of CT enclosing and outer cortex which is made up of the following layers:

a. Zona glomerulosa, outer layer with large cells arranged in circular patterns and containing a “fluffy” cytoplasm

b. Zona fasciculata, middle layer, with cells having a cytoplasm filled with vacuoles containing lipids, from which the hormones are made.  The cells are arranged in short cords.

c. Zona reticularis, inner layer, containing darker red cells arranged in interlacing, branching cords.
d. Medulla the innermost middle portion of the adrenal containing large blood vessels, nerve, and medullary cells.
LYMPHOID ORGANS

The lymphoid organs consist of the thymus gland, spleen, tonsils and lymph nodes.  Other lymphatic structures are the Peyer’s patches of the intestine, lymph nodules of various organs such as the appendix, and diffuse lymphatic tissue.  All of the lymphatic components have the same basic structure.  The consist of aggregations of lymphocytes and reticular CT.

You can recognize lymph nodules under low magnification by the presence of large accumulations of nuclei which are concentrated most heavily around the periphery of the nodule.  In the center of the nodule (germinal center), where the B-lymphocytes are made, you will find different stages of lymphocyte development.  As the lymphocytes mature, they are pushed to the periphery of the nodule, where they reside, or leave the area to go to the bone marrow where they exist as plasma cells secreting antibodies.  Note that in the appendix (p 211) and Peyer’s patches in the intestine (p 205), the nodules often occur in regions devoid of villi.
Slides.

92. Palatine tonsil (p 129).  The tonsil is not encapsulated because one surface has the oral epithelium covering it.  This epithelium invaginates to form crypts, into which antigens get trapped.  Lymph nodules are ubiquitous.  They have germinal centers, and their lymphocytic caps (mature B cells of various types) are oriented toward the source of the antigens (crypts).  Select one and examine the germinal center under high magnification.  Many of the large light-staining cells are macrophages.  These have vacuoles and large dark inclusions in the cytoplasm.  Most of the other cells in this region are lymphocytes in various stages of development.
93.  Lymph node (pp125-129, 134).  The nodules occur in the cortex (outer layer) of the node.  The medulla (central portion) region contains the medullary cords (dark irregular masses of lymphocytes).  The portions between the medullary cords are the medullary sinuses.  Identify the capsule, trabeculae, subcapsular sinus, lymph nodule, germinal center, lymphocytic cap, and trabecular (or cortical) sinus.  If the nodule has recently been activated by an infection or other invading antigens, there will be a distinct germinal center containing dividing B-lymphocytes.  Both T and B cells occur in the node.  The T cells are concentrated in the paracortex, the region between the nodules and medulla, while B cells are in the nodules.  Medullary cords contain activated B cells (plasma cells).
94.  Thymus gland (pp 131, 135).  This looks similar to the other lymphoid organs.  However, these have Hassall’s (thymic) corpuscles within the medulla of the gland.  The thymus is divided into lobules, and not nodules.  In nodules of other lymphoid organs, the nodule is where B-lymphocytes are differentiated, but in the thymus, T-lymphocytes multiply and differentiate in the outer portion (cortex) and migrate to the center, so it is not a nodule.  Each lobule has a cortex and medulla.  The cortex again consists of dense aggregations of T-lymphocytes, but he lymphocytes divide here and are pushed towards the medulla as they mature.  The medulla contains the Hassall’s corpuscles, epithelial reticular cells, and some lymphocytes.  Epithelial reticular cells are large, eosinophilic and have pale nuclei.  Hassall’s corpuscles are characteristic of the thymus, but their function is unknown.  Most lymphocytes in the thymus die before being released, so macrophages are common in the thymic cortex to consume dead cells.  The differentiated T-cells leave the thymus via veins at the medullary-cortical border.
95 and 96.  Spleen (pp 133, 135).  This gland has a connective tissue capsule delineating the organ.  The CT extends into the spleen as trabeculae.  These trabeculae carry the branches of the splenic artery and vein.  Branches of the splenic artery leave the trabeculae as central arteries, which enter the splenic tissue.  These central arteries are covered with lymphatic a tissue (PALS), which expands at intervals into lymphatic nodules.  The spleen is divided into red and white pulp.  The white pulp consists of the periarteriolar lymphatic sheath (PALS), an a splenic nodule which may have a germinal center.  Splenic nodules are connected by PALS.  Contrast this with the blood vessel locations in the lymph nodes.  The PALS has T-cells and the nodule has B-cells.  The red pulp is the area between nodules and consists of masses of venous sinuses, small blood vessels and lymphatic tissues between.

97.  Appendix (p 211).  The vermiform appendix is similar to the colon in many ways but it does have a few distinguishing characteristics.  The lymphatic nodules have germinal centers, are large, numerous and originate from the lamina propria.  However, because they are large, they may transcend the entire mucosa.
98.  Ileum (p205).  The Peyer’s “patch” is a collection of lymphatic nodules beneath the epithelium in the lamina propria. M - epithelial cells replace the normal columnar epithelial cells in this region of the small intestine.  These cells sample and ingest antigens of the lumen.  The antigens are presented to the underlying lymphocytic tissue where antibodies will be produced and specific immune response will ensue.

SPECIAL SENSES (We don’t have these and I didn’t / won’t cover them in lecture slides so skip them - I’ll use them for future Histology classes) 
99.  Eye (pp 343-345).  In your preparations, the sclera and choroids layers are probably artificially separated from the retina due to procedures used tom make the slide.  Identify the iris, and extension of the choroids layer, and the cornea, the specialized portion of the sclera, the lens, optic nerve, choroids, sclera and retina.  The retina consists of four major cell layers:  the outer pigment cells, the photoreceptor cell layer, the bipolar/Muller layer, and the innermost ganglion cell layer.  Identify the nuclei of these cells based on their position. Finally, identify the rod and cone layer that is sensitive to the visual images.  You are responsible for knowing the layers of the retina (layers 7-15 except 9 on figure 19-5) and the relationships to the cells (Figure 19-6, right).
100.  Cochlea (p 347, 349).  Hold the slide up and see what looks like a sliced snail shell in one part; this is the cochlea.  Find this part under low magnification.  It is really a circular helical tunnel, so when you see it in sagittal section, you see slices through the various levels of the tunnel.  Each segment of the tunnel consists of three chambers - the vestibular duct, tympanic duct, and cochlear duct.  Identify also the vestibular membrane, Organ of Corti with its hair cells, cochlear nerve, and bony wall of the cochlea.
