
21 Endocrine organs and cells
The endocrine system consists of discrete organs, portions of organs and distributed cells that 
secrete hormones into surrounding tissues or structures.

Objectives
You should be able to:

Explain the difference between exocrine and endocrine organs and cells.

Explain the organisation of the endocrine system, organs, and diffuse endocrine cells.

Explain the characteristics of the endocrine organs and diffuse endocrine cells.

Explain the blood supply to each gland.

Recognise endocrine organs, and regions and cells within each endocrine organ.

Slides

Slide name Slide number Stain

Main

Pituitary gland 52 H/E

Thyroid gland 55 H/E

Parathyroid gland 54 H/E

Adrenal gland 56 H/E

Pancreas 50 H/E

Other

Kidney 76

Ovary 89 and 106 H/E

Corpus luteum 91 H/E

Testis 84 H/E

Pineal gland 34 H/E

Thymus 62 H/E

Digestive glands & cells Various

Heart 77,20,86 & 47 H/E & Y/H

Adipose tissue Various



Tasks
1. Complete a topic sheet for all the slides listed above; the five primary endocrine organs 

as well as secondary organs and cells. You can use the prepared topic sheets, or create 
your own using the provided templates. The headings in the two alternatives are 
described below. Select one of the two alternatives. Topic sheets can be done in 
conjunction with specific slide related tasks as presented in the Objectives and Tasks 
document. There is no need to duplicate anything. The focus of this topic sheet is the 
Endocrine system and answers should reflect this.

A) Topic sheet format 1

• Topic, keyword or organ: All content on the topic sheet refers to this central 
topic, keyword or organ. Name the topic, give its functions and make an 
annotated drawing to illustrate the topic.

• List and Functions: List all cells, tissues and structures related to the topic or 
keyword and provide their functions.

• Describe: Write short descriptions of the cells, tissues and structures related to 
the topic or keyword.

• Draw: Make a diagram or drawing of each of the cells, tissues and structures 
listed.

• Related: What other knowledge areas relate to the central topic item and should 
be reviewed for elaborative information?

• Questions: Make at least 3 questions relating to the central topic item.

• Unsure about? What are you still unsure about and need to clarify for better 
understanding?

B) Topic sheet format 2

• Keyword: The primary keyword for this page. All information on this page must 
relate to the keyword.

• Definition: Write a concise definition of the keyword.

• Used in a sentence: Use the keyword in a meaningful sentence related to 
Histology.

• Annotated picture: Make an annotated drawing to illustrate key concepts of the 
keyword.

• Questions with the keyword as answer: Construct several questions related to 
the keyword.

• Other words linked to the keyword: Elaborate and interconnect with other 
material related to the keyword. This can be anatomy, physiology, pharmacology
or clinical.

• Make one or more sentences linking the keyword and linked words: Short notes 
connecting the words used.

• What needs revision? What needs to be revised or clarified for better 
understanding of the keyword?

2. Complete the detailed tasks for each of the five primary endocrine organs as described 
below. Follow the instructions carefully and do not jump any steps or questions.

3. Complete the supplementary integrative set of questions for the complete topic.

4. If you are unsure about a task, answers to a question or find a possible error, contact 
the relevant facilitator and clarify. Do not wait until the last moment – the different 
sections build on each other and uncertainty about concepts will cause you to have 
trouble with the whole section.



Slide 52: Pituitary gland
1. Make an annotated line drawing showing the different component parts of the pituitary 

gland at very low magnification. Indicate the embryological origin of each part. Indicate
blood flow into and out of the pituitary gland.

1. What is colloid?

2. Name three types of capillaries and give an example where each occur.

3. What is a portal system?

4. What cells make up the pars distalis of the pituitary gland?

5. What cells occur in the pars nervosa of the pituitary gland?

6. What are pituicytes?

7.  What are Herring bodies?

8. What is the function of Herring bodies?

9. Describe an axon on cross, oblique and longitudinal section. Make a line drawing to
assist.

10. Provide the function for each of the cells, tissues, structures and organs above.

2. View the pituitary gland at very low magnification. At this magnification, you should be 
able to see the whole gland.

3. Identify the following:

1. Pars distalis, pars intermedia and pars nervosa.

4. Cells in the pituitary gland are arranged in ______. _____ of cells are separated by 
________________ and _________ capillaries. On a slide at high and very high 
magnification, find ______ of cells, _________________ and _____________.

5. The pars distalis of the pituitary gland contains five cell types. Complete the following 
table with regards to the five cell types:

Cell Type % of cells Size of cells Shape Staining Nucleus

Somatotrope 50% Medium Oval Acidophil Round & central

Lactotrope 15-20% Large Polygonal Acidophil/Chromophil Oval and central

Corticotrope 15-20% Medium Polygonal Basophil Round & 
eccentric

Gonadotrope 10% Small Oval Basophil Round & 
eccentric

Thyrotrope 5% Large Polygonal Basophil Round & 
eccentric

6. Find colloid on a slide.

7. Find an example of each of the cells making up the posterior part of the pituitary gland.

8. What constitutes the bulk of the pars nervosa? Find the pars nervosa at low 
magnification and the corresponding high magnification view.



1. Where does the structures constituting the bulk of the pars nervosa originate?

2. What are unique about the structures in the pars nervosa?

3. Why are they different from similar structures elsewhere in the body?

9. Find an example of Herring bodies on a slide. 

1. In which part of the pituitary gland does Herring bodies occur?

Slide 55: Thyroid gland
1. Make a list of the component parts of the thyroid gland. Include cells, tissues and 

structures. Give the function of each of the component parts.

1. What are the two divisions of epithelial tissues?

2. How are epithelium classified?

3. What are the two divisions of secretory epithelium?

4. What is colloid?

5. What is the functional unit of the thyroid gland called?

6. What type of capillary is present in the thyroid?

7. How are cells in the thyroid arranged?

8. Follicular epithelium is simple cuboidal.

9. Name the two types of cells contained in follicular epithelium.

2. View a low magnification of the thyroid gland. On this view, you should be able to see 
the structures composing the thyroid gland. Cellular detail must be reviewed at higher 
magnification, keeping the macroscopic positions in mind.

3. View the thyroid at high magnification. Cells and tissues should be visible. Identify the 
following:

1. Follicles

2. Clear cells

3. Connective tissue

4. Make an annotated drawing of the thyroid gland, indicating the structures identified 
above. Give the function of each. Clearly indicate the capsule, lobes and lobules.

1. What 

2. What are parafollicular cells?

3. What are clear cells?

4. Where are clear cells found?

5. How is the connective tissue organised?

6. What other structures inside the pancreas could be mistaken for endocrine tissue?



Slide 54: Parathyroid glands
1. View the parathyroid gland on low magnification. On this view, the gland, its capsule 

and surrounding adipose tissue should be visible.

1. Comparing low magnification views, what is the main difference in connective 
tissue arrangement between the thyroid gland and parathyroid glands?

2. What are the main secretory cells of the parathyroid gland?

3. What other type of cells are present?

4. What type of cell is prominently visible, even at low magnification?

5. What types of connective tissue is present in the parathyroid gland?

6. Describe the size, nucleus and cytoplasm of principal (chief) cells and oxyphil cells.

2. View the parathyroid gland on high magnification. Cellular detail, including red blood 
cells (where present), should be visible. Find examples of chief cells, oxyphil cells and 
connective tissue.

3. Make annotated drawings of the parathyroid gland. Indicate the cells of the parathyroid 
gland and the three types of connective tissue prominently seen in the parathyroid 
gland.

1. How can we differentiate between chief cells and oxyphil cells on the slide?

2. How is the connective tissue arranged?

Slide 56: Adrenal glands
1. View the slide on low magnification. The gland and it capsule should be visible.

1. Epithelium are divided into two main groups. What are the two main groups?

2. Glandular epithelia are often described based on the cellular organisation in the 
gland. What are the organisation seen in exocrine glands? What are the 
organisation seen in endocrine glands?

3. How are the cells in the adrenal gland arranged?

4. Compare the thyroid gland, parathyroid glands and adrenal glands with regard to 
capsule and connective tissue arrangement.

2. At low magnification, identify the following:

1. Capsule

2. Cortex and medulla

1. What is typical of the capsule of the adrenal glands?



2. What zones can be identified in the cortex?

3. At high magnification, find the capsule of the gland. Are there components of the outer 
capsule penetrating the gland? What structures are present in the capsule?

4. At high magnification, identify the zones of the cortex.

1. How is the cortex supplied with blood?

2. Describe the dual blood supply system of the medulla.

3. What are the main products of each of the three zones of the cortex?

4. Describe the cells typical of each of the three zones of the cortex.

5. Chromaffin cells in the medulla are considered the equivalent of postganglionic 
neurons. Why?

6. In addition to chromaffin cells, what other cells with connections to the abdominal 
organs are present in the adrenal medulla?

5. At high magnification, find the medulla of the adrenal gland. Identify as many of the 
components of the medulla listed above.

1. What are the distinguishing features of the medulla?

6. Make an annotated drawing of the adrenal gland. Show detail of the different 
components.

Slide 50: Pancreas

1. View the slide at low magnification. You should see lobes, ducts and blood vessels.

1. What are the main components of the pancreas?

2. Classify the pancreas, using the classification of epithelium.

3. What cells, tissues and structures do you expect to find in the pancreas? List the 
functions of each of these as it pertains to the pancreas.

4. How is the tissue of the endocrine pancreas arranged?

5. Name the three types of connective tissue fibers. Give an example of the 
distribution of each. Give the function of each type of connective tissue fiber.

2. Identify the lobes, ducts and blood vessels of the pancreas. Identify the exocrine and 
endocrine tissue of the pancreas.

1. What is typical of the epithelium of ducts?

2. What types of cells form an island?

3. What structures are found between the endocrine cells?



3. View the pancreas at high magnification. Identify the islands of Langerhans, cords of 
island cells, capillaries and exocrine tissue.

4. Make an annotated drawing of a section of exocrine acini and the endocrine areas. 
Make a line diagram to illustrate the hierarchy of ducts and blood vessels supplying and
draining the pancreas. Clearly indicate endocrine and exocrine structures.

Questions
1. How does the pituitary gland and the hypothalamus communicate?

2. What four elements make up the thyroid gland?

3. Name the divisions and zones of the adrenal glands and the hormones secreted by 
each.

4. Name the five distinct types of endocrine cells of the anterior pituitary.

5. What changes take place in the thyroid follicular cells during an active secretory phase?

6. Name the three main cell types seen in the parathyroid.

7. What do the cells of the adrenal medulla contain?

8. Name the four main cell types of the endocrine pancreas.

9. Make a table listing nine endocrine glands/organs and the hormonal secretions of each.

10.Explain the differences between endocrine and exocrine glands.

11. List the hormones released by the heart, kidneys, and other organs with secondary 
endocrine functions.

12.Describe the types of intercellular communication, their importance, mechanisms, and 
effects.

13.What role does thyroid hormones play in the regulation of basal metabolism?

14.Name the five distinct types of endocrine cells of the anterior pituitary.

15.What changes take place in the thyroid follicular cells during an active secretory phase?

16.Name the three main cell types seen in the parathyroid.

17.What do the cells of the adrenal medulla contain?

18.Name the four main cell types of the endocrine pancreas.

19.What are the general characteristics of the endocrine system?

20.Oxyphil cells are located in which organ?

21.What is unique about the structure of the thyroid gland.

22.Compare the structure of the thyroid with that of the parathyroid.

23.What is the cell source of calcitonin, melatonin, cortisol and epinephrine?
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