Week Seven: Endocrine System and Stress

Read pp. 419-427; 428-437 (skim); 438-443.

Announcements

· 3rd (last) integration paper polished draft due ______

· Friday’s workshop: Theater of the Oppressed and Science Help Session

· Other announcements

Objectives:

· understand what hormones are and how they work

· understand how hydrophobic and hydrophilic hormones differ

· generally understand the various factors that can cause hormone release

· understand how stress activates various body parts 

Important Concepts

· hormones as chemical signals

· target cells must have receptors

· hydrophobic hormones alter gene expression

· hydrophilic hormones act via second messengers

· brain and pituitary control of hormones

ENDOCRINOLGY

1. Endocrinology is the study of hormones and their actions

· hormones are chemicals used by one cell to signal another cell

2. Endocrine principles

· hormones are produced by endocrine glands

· there are many endocrine glands


Fig. 16.1/Table 16.1
· hormones are released into bloodstream and travel to target cells (Fig)

Q: If hormones are found throughout the bloodstream, how do they know what their target cell is?

3. Hormone classification

· Non-steroid hormones are water soluble

· Steroid hormones are lipid soluble (water insoluble)

Q: which ones can cross cell membranes

4. Water-soluble (hydrophilic) hormones



Fig. 16.2a
· these hormone are proteins and cannot cross cell membranes

· receptors are found on the cell surface

· when hormone binds to receptor, it activates other molecules (2nd messengers)

· these second messengers carry out the changes in the target cell

5. Lipid-soluble = water insoluble (hydrophobic) hormones
Fig. 16.2b
· includes steroid hormones and thyroid hormones

· steroid hormones are derived from cholesterol

· receptors are found inside the cell

· when hormone binds to receptor, the receptor activates a gene

· gene activation leads to NEW protein production

· this NEW protein carries out the changes in the target cell

Q: do water-soluble or lipid-soluble hormones act faster?  Explain!

HORMONAL CONTROL BY THE BODY

1. Negative feedback






Fig. 16.3
· is the primary method by which hormone levels are keep balanced

· the consequence of the hormone’s action, leads to a decrease in release of that hormone

· this self-regulating mechanism maintains homeostasis

2. Anterior pituitary






Fig. 16.6
· this gland releases hormones that regulate the release of other hormones

· called the “master gland”

· anterior pituitary is under the control of the brain (hypothalamus)

3. Hypothalamus

· produces releasing-hormones that cause ant. pit. to release hormones and inhibiting-hormones that inhibit ant. pit. release of hormones

· these hormones are released by neurons into local blood circulation

Q: are hypothalamic cells neurons are endocrine cells?

Q: are the chemicals released neurotransmitters or hormones?

Q: could one detect levels of the releasing-hormones in the blood?

4. Posterior pituitary






Fig. 16.4
· contains the axons of cells in the hypothalamus

· these cells release the hormones oxytocin and ADH

· ADH acts on the kidneys promoting water retention

· oxytocin involved in release of milk after pregnancy and uterine contraction during birth process

Q: is ADH a hormone or a neurotransmitter?

5. Sensory control of oxytocin production



Fig. 16.5
· suckling stimulates sensory neuron which signals neuron in spinal cord

· spinal cord neuron signals the hypothalamic neurons to secrete oxytocin

· oxytocin travels through blood to mammary glands causing milk production

Q: do men produce oxytocin and prolactin?

6. Hormonal imbalances (Guess some of the symptoms in these cases)

· deficient growth hormone

· excess growth hormone

· excess growth hormone after bone growth plate closes

· excess thyroid hormone

· deficient iodine which is needed to make thyroid hormone

· deficient insulin

STRESS

1. stress leads to a multifaceted response from many organs

· hypothalamus, pituitary, adrenal and thyroid gland, growth hormone (pit.)

2. immediate response: “fight or flight response”


Fig. 16.14/16.15
· autonomic nervous system stimulates adrenal gland and visceral organs

· epinephrine (adrenaline) and norepinephrine released by adrenal glands

· heart rate and respiratory increase, digestion decreases, blood glucose increases

Q: why do you want these changes in this situation?

3. delayed response to physical or emotional stress


Fig. 16.16
· pituitary releases ACTH in response to hypothalamus

· ACTH stimulates adrenal glands to release cortisol

· cortisol increases blood levels of glucose and amino acids, influences immune system and activates inflammation response

4. other hormones involved in stress response


Fig. 16.18
· TSH and GH (growth hormone) released by pituitary

· TSH stimulates thyroid gland

· these hormones increase metabolic rate

5. long-term effects of stress

· depletes energy reserves and exhausts organs

· prolonged cortisol exposure slows down immune response

· effects on nervous system are not well understood (may cause neuron death)

6. the end

