Histology Lab 7 – Urogenital


Slides.

URINARY SYSTEM

62, 63, 64. Kidney (pp 253-259).  Tough one.  You may have to use all three slides to see the following features.  Identify the cortex region versus the medulla.  Medullary rays (p 253) are extensions of the medulla that project into the cortex.  They contain the collecting tubules and straight portions of the distal (called ascending thick limb) and proximal (descending thick limb) convoluted tubules.  Identify the renal corpuscle and the convoluted tubules in the cortex.  The renal corpuscle (pp 255, 257) consists of coiled capillaries, the glomerulus, and a Bowman’s capsule, which is a squamous epithelium-lined sphere into which the glomerulus protrudes.  The proximal convoluted tubules have cuboidal large, darkly-stained cells with a brush border,  which projects into the lumen and therefore gives the lumenal border an indistinct appearance.  The distal convoluted tubules have very few short microvilli on the lightly-stained low cuboidal epithelial cells, and therefore have a distinct straight lumen.  As the DCT approaches the glomerulus from which it originated, it becomes modified into the macula densa (p. 257), indicated by very closely packed cells and nuclei adjacent to the glomerulus.  This region helps (I’ve learned just lately) regulate blood pressure and therefore urinary filtration rates.  Also in the cortex are collecting tubules that have an arched cuboidal cell lining and the cells have distinct lateral borders.  In the medulla (p 259, 265), the collecting tubules are higher cuboidal or columnar, and still have distinct lateral borders.  The medulla also contains the loops of Henle, which consists of a thick limb and a thin limb.  The loop consists, in order, of a descending thick limb (similar in structure to the PCT), the thin limb of simple squamous epithelium, and an ascending thick limb with a structure like the DCT with which it is continuous.  The simple squamous thin limb can be differentiated from capillaries by the rounded nuclei, distinct cytoplasm, and rounded profile of the tube in cross section. 

65.  Ureter (pp 261, 265). (Intentionally left blank - slides in the mail).  There are two slides of ureter in the black box on the side table.  Check them out and replace them when you are done.  The innermost layer consists of transitional epithelium.  Note the rounded surface of the lumenal epithelial cells and the apparent lining of the outermost layer of cells.  Below the epithelium is the lamina propria of loose CT.  The muscularis or muscular coat is made up of a thin inner longitudinal smooth muscle and a thicker outer circular layer.  The outer adventitial consists mainly of adipose tissue and blood vessels.
8.  Urinary Bladder (p 15, 263).  The bladder has a folded lumen (central space).  This lumen is lined by transitional epithelium.  Note the layers of epithelial cells.  The outer layer of transitional epithelial cells (umbrella or dome cells) has an outer lining of dark material.  This dark lining is formed by the invagination of the membranes to accommodate stretching of the cell when the lumen is expanded.  In terms of layering, it is very similar to the ureter.  Under the epithelium, there is a thick dense lamina propria, and a very thick muscular coat.  
REPRODUCTIVE SYSTEM
66 and 67. Testis (pp 285, 287).  Look under low power.  Some slides may have an entire cross section of a testis which might also include a ductus epididymis (see below).  The testis is surrounded by a fibrous tunica albuginea, which encloses many profiles of seminiferous tubules in which sperm are made by mitosis and meiosis.  Between seminiferous tubules are interstitial Leydig cells (which produce testosterone) and blood vessels. Use the next slide to examine the stages of sperm formation, but for now, look at a single tubule, and you do not have to identify the following stages.  The basal region is lined with rounded spermatogonia which undergo mitosis to become primary spermatocytes (spotty nuclei), and then become the secondary spermatocytes by undergoing the first meiotic division.  The secondary spermatocytes divide again (the second meiotic division) to become spermatids (with smaller, darker nuclei), which transform into mature spermatozoa.  All these stages occur progressively toward the lumen.  Mature spermatozoa have thin rod-like nuclei that are free in the lumen.  Sertoli cells with large elongated nuclei lie 1/3 of the way up the tubule wall, and nourish the developing cells among many other things.  

The next slide (67) will allow you to distinguish the different cell types.  Note the thick tunica albuginea which invaginates as septa to form lobules.  Between the many seminiferous tubules are blood vessels, fibroblasts, and Leydig cells, which have large round nuclei and may have light secretory granules (testosterone) in the cytoplasm.  Since the tubules undergo waves of development of sperm, any profile may have different stages, so don’t expect to see all stages in each profile of the tubule.  Identify the following:  Spermatogonia:  these occur along the outer edge.  They have large round nuclei, with the nucleolus either central or along the nuclear membrane, and nucleoplasm either splotchy or dark.
Primary spermatocytes:  These are large cells with thick chromosomes.  The secondary spermatocytes occur in the short second meiotic division, so they are rarely seen.

Spermatids: have smaller nuclei which generally have two nucleoli.  Nucleus gets smaller and denser until we have the mature spermatid, which has a very thin black nucleus and flagellum protruding into the lumen.

Sertoli cells:  developing sperm cells attach to the cytoplasm of these cells for nourishment.  The nuclei of Sertoli cells are large, ovoid or rectangular, along the middle of the tubule wall, and have a prominent large nucleolus
68.  Epididymis (pp. 289, 299).  This consists of a single highly coiled tubule containing pseudostratified columnar epithelium and having sperm in the lumen.  A basement membrane (may not be apparent) lines the outer surface of the epithelium, and a very thin layer of smoothe muscle cells lies outside the BM.  This may not be present in the cranial end of the epididymis.  The epithelial cells have long stereocilia (modified microvilli) projecting into the lumen.
69.  Vas deferens (Ductus deferens) (p 291).  The lumen is line with pseudostratified columnar epithelium.  Below the epithelium is a fibrous lamina propria enclosed by the very thin inner longitudinal, thick middle circular and thick outer longitudinal layers of smooth muscles.
70.  Penis (p 297).  Look under low magnification of this cross section to see the three bodies (corpora) making up most of the mass of the penis.  These bodies are surrounded by a fibrous tunica albuginea.  Two dorsal corpora cavernosa lie side by side, separated by a median septum.  The ventral corpus spongiosum is easily recognizable because it contains the cavernous portion of the urethra, line by stratified columnar epithelium.  The corpus spongiosum is filled with veins and little arteries.  Locate the deep arteries in the medial portion of each corpus cavernosum, and the large superficial dorsal vein lying above the two corpora cavernosa.  The epidermis lining the outside of the penis is stratified squamous epithelium, since it is skin, and the dermis of dense CT lies under it.  The dorsal artery is seen in some preps.
71.  Sperm smear (p 282).  You have either bull, chicken or rat sperm.  Identify the head and principal piece of the tail.  
72.  Ovary (p 300-309).  Under low power, see different-sized spheres (ovarian follicle), each containing a large cell, the oocyte, and surrounded by one to several layers of follicle or granulose cells.  The follicles lie in the stroma of the ovary.  The largest follicle, the Graafian follicle, encloses a cavity (antrum) containing an albumen-like fluid.  In this Graafian follicle, identify the cumulus oophorus, corona radiata, zona pellucida, and theca externa and interna.  Id the small primordial follicle (single layer of squamous follicle cells around an oocyte); this is waiting to become activated to form a primary follicle.  See also primary (one or more layers of granulosa [formerly follicle] cells) and secondary (with one to several cavities) follicles.  Id a corpus luteum (p 300, 309) in your sections.
73. and 74.  Uterus (Human early post-menstrual and resting stage) (pp315-317).  Compare the two stages.  Note the innermost layer which is simple columnar epithelium.  Just below is the lamina propria which contains profiles of uterine glands.  The epithelium and lamina propria make up the endometrium.  Below this is the myometrium, consisting of smooth muscle cells and blood vessels. The arteries are enlarged and tortuous, forming he coiled arteries.
2.  Vagina (pp 17, 179-181, 325 ( probably most useful here).  Find the mucosal folds and note the stratified squamous epithelium.  Below the epithelium, you will find a thick lamina propria with blood vessels and possibly lymphoid tissue.  Below the LP, you will find the interstitial, highly elastic CT imbedded with smooth longitudinal and then smooth circular (transverse) bundles of muscles. Adventitia is the outside layer. 
