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Female Reproductive System
The goal of this lab is to examine the microscopic anatomy of the female reproductive system and associated structures.  Remember that this system is dynamic.  The histology reflects this feature, so there is not one view of these organs, but a cycling continuum.

Webslide 0069_I:  Ovary and oviduct, monkey, Masson
            


At low magnification (1.25 to 5X) note the general features of the ovary at the bottom of the section: the wide outer cortical region containing follicles, the central medulla, and the hilus (on the left). 


In the cortex, locate primordial follicles, primary follicles, and secondary (antral) follicles, most of which are atretic.  Notice the organization of the granulosa cells in the various types of follicles and try to find intact oocytes.  The zona pellucida around each oocyte is not as well preserved on this slide as on the next Webslide 0068.  Also find the large corpus luteum and the much smaller corpus albicans.  What are the differences in their respective structures and function?  Some cells of the connective tissue stroma assemble around developing follicles and differentiate into the theca interna (rounded cells directly under the granulosa cells) and theca externa (more elongated cells).  Describe the mesothelium covering the ovarian cortex.   How does it differ in structure from the mesothelium that you have seen covering other organs?  This ovarian mesothelial layer used to be called the “germinal epithelium” because it was once believed to give rise to the germ cells located in “nests” beneath it.  Now it is known that the germ cells migrate into the ovary early in development. 


The medulla contains large blood vessels and is continuous with the hilus on the left side of the section.  Large arteries and veins can be observed in the hilus, which is covered by a simple squamous mesothelium.


Next examine the infundibulum of the oviduct near the top of this section. Observe the extensive folding of its surface and the presence of fimbriae that extend toward the ovary and are sectioned at various angles.  What is the function of these fimbriae? Careful examination will demonstrate cilia on some of the simple columnar cells.

Webslide 0068_I:  Ovary follicles, monkey, H & E 


In this thin section look for the same structures that you identified in the previous slide.  Although the hilus is not present in this slide, you should be able to distinguish cortex from medulla by the presence of follicles in the cortex and large blood vessels in the medulla.  In this thin section it is often possible to see the zona pellucida between the oocyte and the granulosa cells, particularly in large secondary follicles.   Around the secondary follicles note the theca externa and theca interna, with the some of the cells in the latter distinguished by the presence of lipid droplets in their cytoplasms.  You should also be able to find nests of primordial follicles near the outside of the cortical region.  Multiple corpora albicans are present in this section.

Webslide 0047_I:  Corpus Luteum, Monkey.  AF-TB 


This is a functional corpus luteum.  What are the differences in appearance of theca lutein and granulosa lutein cells?  Are there blood vessels in the corpus luteum?  How did they get there?

Webslide 0051_I:  Fallopian tube (oviduct, isthmus), human, C.S., H & E 


Find the three layers of the oviduct wall, mucosa, muscularis, and serosa.  Focus on identifying the ciliated and secretory (“peg”) cells of the mucosal epithelium, which is well preserved in this slide.   Note the inner circular and outer longitudinal smooth muscle layers in the muscularis, as well as the simple squamous mesothelium covering the serosa.  Observe the major structural differences between the isthmus (this slide) and the infundibulum of the oviduct (Webslide 0069). 


The next four sections are from the uterus at different phases of the menstrual cycle.  In comparing the proliferative and secretory phases note the thickness of the endometrium (thicker in the secretory phase) and the shapes of the glands (more coiled or “corkscrew” regions in the secretory). 

Webslide 0066_I:  Uterus, monkey.  H & E 


This is a cross section of the uterus in the proliferative phase.  At low power (0.63X) identify the different layers of the uterus (endometrium, myometrium and perimetrium).   Note that the endometrial glands are relatively straight and lined with columnar epithelium. Occasional mitoses can be seen.  The stroma is a highly cellular connective tissue. Although textbooks say that the uterus has three muscle layers, these layers are not as distinct as the layers found in the GI or urinary tracts.  Rather swirls or whorls of muscle cells are seen (“girls have whorls”).   The perimetrium consists of connective tissue covered by a simple squamous mesothelium.

Webslide 0041_I:  Uterus, human, proliferative.  H & E 


Again note the presence of relatively straight glands lined by simple columnar epithelium in the endometrium and whorls of smooth muscle in the myometrium.  Although the epithelium of the uterus is the same as in the oviduct, it is difficult to distinguish secretory and ciliated cells in this slide.  However, careful examination will allow detection of basal bodies in the ciliated cells, with no basal bodies in the secretory cells.  

Webslide 0067_I:  Uterus, human, secretory.  H & E 


Compare at 0.63X the glands in this secretory uterus to what you observed in the previous slides.  Note the obvious difference in their height and the length of the coiled regions of the glands.   Simple columnar epithelium covers the uterine surface and lines the glands.  At 40X ciliated and secretory cells can be observed in the surface epithelium but not in the glands.

Webslide 0009_I:  Human Cervix, H & E 


This slide spans the boundary between the uterine cervix and the vagina.  


First scan at 0.63 to 1.25X the cervix on the lower edge of the section and observe the cervical glands in the endometrium.  Notice that the large, branched glands differ in shape from the glands in most of the uterus (previous slides). Unlike in the rest of the uterus, the endometrium in the cervix changes little in thickness during the menstrual cycle.  Much of the cervical surface epithelium is not present in this slide, but you should be able to identify the simple columnar epithelium cells lining the cervical glands that secrete mucus serving to lubricate the vagina.  The myometrium contains bundles of smooth muscle, and the simple squamous mesothelium covering the perimetrium is evident in your slide.

Although the epithelium at the boundary of the cervix and vagina is not preserved, the non-keratinized stratified squamous epithelium of the vagina is present at the right hand surface of the slide.  The outer layers of these epithelial cells are filled with glycogen giving them an empty appearance, characteristic of this vaginal epithelium.  The vaginal mucosa is highly vascularized, but contains no glands.  The ill-defined muscle layers contain bundles of smooth muscle. The muscle layers grade into an adventitia.

Webslide 0099_I:  Mammary gland, lactating, human.  H & E 


The mammary gland contains multiple lobules separated by connective tissue septa that often contain fat.  Each lobule contains tubuloalveolar glands and intralobular ducts, whereas larger interlobular ducts can be seen in the CT septa.  A key structural feature is that the glands and intralobular ducts are lined by simple cuboidal epithelium, whereas the interlobular ducts are lined by stratified cuboidal epithelium (similar to the ducts of sweat glands).  Remember that this is a changing scene and the relative sizes of the lobules and septa can change; when the glands are distended the interlobular tissue can appear as thin septa between the lobules.  In this lactating mammary gland some of the alveoli and ducts contain red-staining secretory product. 


Finally, consider the organizational differences between the thyroid, prostate, and mammary glands (sometimes classified as “look-alikes in histology”).
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