CHAPTER 17      FUNCTIONAL ORGANIZATION OF THE

                     ENDOCRINE SYSTEM

 CHAPTER 18      ENDOCRINE GLANDS

Topics Related to the Endocrine System

Stress to the students that they will see many things they have studied before during the study of the endocrine system.  Now is a good time to review basics like negative feedback, the difference between lipid-soluble and water-soluble, membrane permeability, membrane transport, receptors on the plasma membrane, specificity, ligands, ligand-gated channels.

The nervous and endocrine systems are the two major regulatory systems of the body, and together they regulate and coordinate the activity of all body structures.  Compare and contrast the electrochemical signals of the nervous system and the chemical signals of the endocrine system.  Discuss frequency-modulated signals versus amplitude-modulated signals.  Discuss onset and duration of both kinds of signals.

There are good examples of interaction between the endocrine and nervous system.  These include the relationship of the hypothalamus to the pituitary gland and the relationship of the sympathetic nervous system to the adrenal cortex.  Use these to highlight the functional interrelationship of the two systems.

The discovery of hormones and their actions is an interesting topic.  Have the students research various hormones.  The story about the discovery of insulin during the twentieth century is fascinating.  A reading of the Clinical Focus: Diabetes Mellitus, p. 623, and Systems Pathology: Insulin-Dependent Diabetes Mellitus, pages 631-632, might provide a stimulus for further investigations.

Another intriguing topic is hormonelike substances.  Table 18.13, Other Hormones and Hormonelike Substances, p. 629, provides a good overview of this subject.  Further research about chemicals like the endorphins and enkephalins, the body’s naturally occurring opiates, and prostaglandins, mediators of the inflammatory response, could provide material for discussion.

For Chapter 18 have students construct their own study table as a homework assignment.  Tell them to include these columns:  endocrine gland, hormone secreted, the means of regulation of hormone, target tissue of hormone, response of target tissue to the hormone.  Also include consequences and causes of hypersecretion and hyposecretion of the hormones.  Study cards are also helpful and can be created from the table.

	Themes For Chapter 17 And 18

	Structure and Function

	General Characteristics of the Endocrine System

Good coverage of the general information in Chapter 17 will help students understand the more specific information in Chapter 18.

Table 17.1, Functional Classification if Intercellular Chemical Signals, p. 574, is a good tool because it provides a written description and a simple illustration showing the action of intercellular chemical signals.

Table 17.2, Structural Categories of Hormones, p. 575, will help students learn which hormones use membrane-bound receptors and which ones use intracellular receptors.

Table 17.4, Overview of Responses of Cells to Hormones Binding to Their Receptors, p. 584, is an excellent tool to help students organize and learn this information.

Encourage students to spend time studying all the figures in this chapter to help them understand complex information and processes.

Control of Secretion Rate

Most hormones are not secreted at a constant rate.  Negative-feedback mechanisms that function to maintain homeostasis control most hormone secretions.  Review general concept of a negative-feedback mechanism.  Regulation of secretion can be by one or more of three mechanisms: a nonhormone substance like glucose, stimulation of the nervous system, or a hormone from another endocrine tissue such as thyroid stimulating hormone (TSH).  This illustrates overlap and interaction of other systems.

Pituitary Gland and Hypothalamus

The pituitary gland secretes at least nine hormones that regulate numerous body functions and other endocrine glands.  The hypothalamus regulates pituitary gland activity through neurohormones and action potentials.  Excellent figures in the book (Fig. 18.3, p. 600, and Fig. 18.4, p. 602) and (Table 18.1, p. 601, Hormones of the Hypothalamus, Table 18.2, p. 603, Hormones of the Pituitary Gland) will help students understand the relationship of the brain and the pituitary gland.

	Homeostasis

	Functions of the Endocrine System

Main regulatory functions include water balance, uterine contractions and milk release, metabolism and tissue maturation, ion regulation, heart rate and blood pressure, control of blood glucose and other nutrients, immune system regulation, and control of reproductive functions.  Have students brainstorm processes that the endocrine system helps keep homeostatic.  Use the Homeostasis Figures, pages 614 and 625, to illustrate the topic.  Have students create homeostasis figures for other hormones.

Hyposecretion and Hypersecretion

What happens when the endocrine system gets out of balance?  The disorders associated with hyposecretion and hypersecretion of hormones can help students find out the answer.  Use Clinical Focus: Growth Hormone and Growth Disorders, p. 606, Clinical Focus: Hormone Pathologies of the Adrenal Cortex, p. 620, Clinical Focus: Diabetes Mellitus, p. 623, as reading assignments.  Students could research other disorders.  Also helpful are tables in Chapter 18 that describes symptoms.

Stress

Use the Clinical Focus: Stress, p. 621, to discuss this important topic.  Students need to realize the negative impacts of stress on their body and how they can minimize this impact.

Hormonal Regulation of Nutrients and Metabolism

Understanding hormonal regulation of nutrients will help students understand the body’s metabolic processes.  Be sure to cover how hormones regulate blood nutrient levels after a meal and during exercise.  Use Fig. 18.17, Regulation of Blood Nutrient Levels After A Meal, p. 626, to discuss this topic.

Hormone Levels

Table E.4, p. A-7, in Appendix E at the back of the book list normal values for hormone levels.  

	Cell Theory and Biochemistry

	Hormone Action

Hormones represent a variety of molecules: proteins, glycoproteins, polypepetides, derivatives of amino acids, and lipids.  The study of the endocrine system is the classic example of physiology happening on the plasma membrane.  If students have a good understanding of the basics, then they will be able to grasp the complexity of the specifics of this system.

	Effects of Aging on the Endocrine System

	Ask students to list and describe the hormones that decrease their secretions as people age.


