CHAPTER 45 
HORMONES AND THE

ENDOCRINE SYSTEM

I.
Student misconceptions
1.
Some students think of endocrine and nervous regulation as entirely separate control mechanisms, failing to realize the extent of their cooperation in the regulation of physiological processes.
2.
Students can be overwhelmed by the large number of human endocrine glands and hormones. Encourage students to look for patterns in this information. Students should recognize the basic hormonal control pathways, similarities in the means of regulation, and the various chemical classes of hormone.  

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 45

1.
Vertebrates have two major communication and control systems: the endocrine system and the nervous system. Which of the following statements are true?
a.
Epinephrine functions as a hormone in the endocrine system and as a neurotransmitter in the nervous system.
b.
The hypothalamus and pituitary integrate vertebrate endocrine and nervous systems. 
c.
Signaling by neurons may regulate hormone release.
d.
Both the adrenal cortex and the adrenal medulla secrete hormones in response to nervous stimulation.
2.
Identify each statement as TRUE or FALSE.
a.
Pairing of simple hormone pathways provides homeostatic control. True
b.
Release of milk during nursing is regulated by positive feedback. True
c.
A hormone cascade pathway involves the hypothalamus, anterior pituitary, and endocrine gland. True
d.
Both the adrenal and pituitary glands are fused endocrine and neurendocrine glands. True
III.
How can instructors address and correct the misconceptions that students have about hormones?

1.
Emphasize to students that endocrine and nervous systems work together to regulate a number of physiological processes, that some molecules function both as hormones in the endocrine system and as chemical messengers in the nervous system, and that the hypothalamus and pituitary gland serve to integrate the endocrine and nervous systems of vertebrates.
2.
Rhodes and Banner (2001) describe a simple classroom experiment that uses cultured BeWo cells to illustrate the principles of hormone release by endocrine cells. BeWo cells are human epithelial cells originally derived from a human placental cancer; they are readily available and easily cultured. Students use pregnancy tests to test for hCG, present at high levels in the cell culture. Students can also treat the BeWo culture to promote the cAMP pathways, increasing hCG release. This experiment supports classroom discussion of hormone release, metabolic breakdown and excretion of hormones, use of hCG as a marker in clinical tests for ectopic pregnancy and testicular cancer, and intracellular signal pathways.

3.
Point out to students that the difference in the way the hypothalamus interacts with the anterior and posterior pituitary reflects the different origins of the pituitary regions during embryonic development.

IV.
Post-test to identify whether students have corrected their misconceptions

1.
Describe an example that illustrates this statement from the text: “The endocrine and nervous systems [can] act together to regulate an animal’s physiology.”

2.
Distinguish (with examples) between:

a.
A simple hormone pathway and a hormone cascade pathway

b.
Negative feedback and positive feedback in the endocrine system
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