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Anatomy & Physiology Lecture

Chapter 16 - Endocrine System
I.  Overview

A.  Introduction to the Endocrine System

B.  Gland Types
C.  Hormones and Their Actions
D.  Endocrine Glands and Their Hormones
E.  Gonads & Other Endocrine Glands

II.  Introduction to the ________________ System

A.  The Nervous & Endocrine Systems ___________ functions of all body systems.

B.  The ____________ system controls homeostasis __________ via nerve impulses conducted along axons of neurons; causes muscles to contract and glands to secrete hormones; brief effects.

C.  ____________ system glands release messenger molecules, called ____________, into the bloodstream more slowly for delivery to target cells; longer lasting effects.

D.  The nervous system can stimulate or inhibit _________ release, and hormones can promote or inhibit __________ impulses.

E.  ____________ of endocrine gland hormones include:

1.  Regulate the internal environment by adjusting ______/_______ ratios (e.g., aldosterone)

2.  Regulate _________ & energy balance (e.g., thyroid hormones)

3.  Regulate ________ and smooth muscle contraction (e.g., epinephrine and norepinephrine)

4.  Regulate other __________ secretions (e.g., hypothalamus & pituitary hormones)

5.  Maintain ___________ despite disruptions (e.g., pancreatic hormones)

6.  Regulate the __________ system (e.g., cytokines)

7.  Assist in ________ and development (e.g., growth hormones)

8.  Assist in __________ (hormones that influence egg and sperm production, conception, and delivery)

III. Gland Types

A.  ___________ Glands - secrete their products into _____; include:

1.  ______________ (e.g.:  sweat, mammary glands)

2.  ____________ (oil glands)

3.  _________
4.  ____________ (products include pancreatic digestive enzymes)

B.  ___________ Glands - products (__________) are secreted into the extracellular space, then diffuse into the bloodstream to target organs
1.  ___________ endocrine glands include the _________, thyroid, parathyroid, adrenal, and pineal glands.

2.  _____________ endocrine glands include the ____________, thymus, pancreas, ovaries, testes, kidneys, stomach, liver, small intestines, skin, heart, and placenta.

IV.  Hormones & their actions

A.  The basic classes of __________ (proteins, peptides amines, & steroids) are derived from ______________ or _________
1.  __________ & peptides comprise most of the body’s hormones, and include:

a.  ___________ from the thyroid gland

b.  Most hormones from the ____________ gland, pancreas, & parathyroid glands

c.  These hormones must be administered intravenously or subcutaneously because they are _________ during digestion

2. __________ are produced from amino acids and always have an amine group (-NH2).  Amines include:

a. ___________ from the thyroid gland

b. Epinephrine & norepinephrine (_____________) from the adrenal glands

c. _____________ from the pineal gland

d. Amine, peptide, and protein hormones bind to specific ___________ in a cell’s plasma membrane, which alters the metabolic activities of the cell

3. ____________ hormones are lipids synthesized from cholesterol.
a. __________ and cortisone are produced by the adrenal cortex

b. ______ hormones:  estrogen, progesterone, & testosterone are produced by the gonads (ovaries & testes)

c. Steroids diffuse through the plasma membrane and bind to specific ______________ proteins, which activate genes that direct the formation of proteins

d. Steroids can be taken __________ or injected
B. Control of Hormone Secretion

1. Hormone levels are maintained by a negative ________ system and autonomic neural impulses

a. ___________ feedback is similar to a thermostat: 

1) When a hormone level is low, the endocrine gland is signaled to ___________ production to the target cells
2) Once a sufficient amount has been secreted, the target cells signal the endocrine gland to _________ production

b. __________ impulses via the ANS cause some endocrine glands, such as the adrenal medulla, to secrete hormones.  Other glands affected are the

1) ______________, in which neurosecretory cells secrete “releasing factors” that influence specific cells in the ___________ gland
2) This causes the pituitary cells to secrete specific ________ to other target organs, which may secrete other hormones

3) As the hormones increase in the blood stream, they _____ ________ and inhibit hypothalamus secretion

V. Endocrine Glands & their Hormones

A. ________________ – the true master gland; secretes: 

1. Posterior pituitary hormones – __________ and antidiuretic hormone (_____), made in the hypothalamus are sent to the posterior pituitary, then released when needed 

2. ___________ & ___________ hormones - GHRH, GHIH (somatostatin), TRH, GnRH, PRH, PIH, and CRH, that stimulate the anterior pituitary to release specific hormones.

3. Releasing & inhibiting hormones travel through the hypophyseal portal _______ to the ant. Pituitary

B. Pituitary Gland (_________) – sits in the sella turcica; connected to the hypothlamus via the infundibulum; divided into two regions:
1. Posterior pituitary (_______hypophysis) - contains axon terminals of neurons whose cell bodies are in the hypothalamus.  Hypothalamus nuclei send hormones to posterior pituitary

a. _________ - stimulates uterine contractions & milk ejection

b. Antidiuretic hormone (____) - stimulates water reabsorption from kidneys into blood to prevent dehydration.

1) Hyposecretion results in diabetes ________ (excess urine production)

2. Anterior pituitary (_______hypophysis) - hormone release is stimulated by releasing hormones and inhibited by inhibiting hormones from the hypothalamus.  Hormones include:
a. Growth Hormone (___ or somatotropin) - stimulates growth of body tissues, esp. muscle & _________
1) Hyposecretion in children causes pituitary __________
2) Hypersecretion in children causes __________, in adults it causes ___________
b. Thyroid Stimulating Hormone (____) - stimulates the _________ to synthesize and release T4 & T3 hormones.

c. Follicle-Stimulating Hormone (____) - stimulates ____ development and estrogen production in ovaries, and ______ production in the testes.

d. Luteinizing Hormone (___ or ICSH in males) - stimulates ____________ and progesterone secretion in ovaries, and testosterone secretion in the testes.

e. Prolactin (____) - initiates and maintains _____ production (lactation) by mammary glands in the breasts.

f. Adrenocorticotropic Hormone (_____) - influences production and secretion of hormones by the adrenal cortex.

g. Melanocyte Stimulating Hormone (____) – stimulates melanocytes to secrete _________
C. _______ Gland - located on lateral sides of the trachea; secretes:

1. Thyroid hormone (___) - T3 (triiodothyronine) & T4 (thyroxin) from follicular cells.  Hormones increase basal metabolic rate (____) by increasing ATP production, maintains body temp. homeostasis.

a. Hypothyroidism in children causes ___________ (mental retardation), in adults causes low metabolism (myxedema) or endemic _________
b. Hyperthyroidism in adults causes _________ disease - high metabolic rate, bulging eyes (exopthalamic goiter)
2. _____________ - from parafollicular cells decreases blood calcium levels by inhibiting osteo______ and stimulating incorporation of calcium into bone
D. _______________ Glands - on posterior sides of thyroid gland; secrete parathyroid hormone (____), whose functions include:
1. Increased osteo_____ activity, raising blood calcium levels

2. Initiates __________ formation (a vitamin D derivative) from the kidneys, which increases Ca2+ uptake from the GI tract, ________ blood _____ levels.

E. ___________ - located posterior & inferior to stomach; has both exocrine & endocrine functions:

1. ___________ - acini cells secrete digestive enzymes.

2. ____________ cells include pancreatic islet cells:

a. ________ cells secrete ________, which raises blood glucose levels by stimulating the liver to hydrolyze glycogen (_______________)
b. ________ cells secrete __________, which lowers blood glucose levels by the following:

1) Promotes movement of ________ through cell membranes

2) Stimulates liver to convert glucose to __________
3) Assists in synthesis of proteins & ______
4) Failure to produce insulin or insensitivity to insulin causes ________________
F. ___________ (suprarenal) glands - found on superior kidneys; consist of an outer cortex and an inner medulla.

1. Adrenal _________ consists of 3 zones that secrete steroids:

a. Zona ___________ (superficial area) - secretes ________corticoids (__________), which causes sodium & water to be reabsorbed by kidney distal & collecting tubules

b. Zona ___________ (middle) - secretes _______corticoids (__________), which help to maintain blood glucose levels, resist stress, and are anti-inflammatory.

1) Hyposecretion of mineral- and glucocorticoids results in ____________ disease - hypoglycemia, electrolyte imbalance, weight loss, weakness.

2) Hypersecretion of corticosteroids results in ___________ syndrome - hyperglycemia, hypertension, weakness.

c. Zona _____________ (inner) - secretes _______corticoids (androgens, estrogen, & progesterone)

2. Adrenal ________ - secretes epinephrine & norepinephrine, which produce effects similar to sympathetic NS (fight or flight).

VI. Gonads & Other Endocrine Glands

A. _______ are the sex organs of males (testes) and females (ovaries), which produce both hormones and gametes (sperm & eggs)

1. _______ - located in the pelvic cavity; hormones are produced in

a. Ovaries produce __________ & progesterone
b. Corpus luteum - scar tissue formed from the ovarian follicle also secretes ____________
2. _________ - contain seminiferous tubules, in which sperm form, and interstitial cells which produce male sex hormones, primarily ______________
B. Other Endocrine Glands (organs) include

1. __________ - produces human chorionic gonadotropin (____), estrogen & progesterone

2. _______ Gland – in the brain posterior to the thalamus; secretes __________ believed to regulate sleep cycles.

3. _________ Gland - bilobed organ at base of trachea; secretes _________, which promotes the proliferation and maturation of T lymphocytes (white blood cells)
4. Stomach & Small Intestine – secrete __________ hormones:

a. _________ - promotes gastric juice secretion

b. Gastric Inhibitory Peptide (___) - stimulates insulin release

c. Secretin & Cholecystokinin (____) - stimulate release of pancreatic digestive enzymes & bile.

5. _________ – secrete _____, which signals the adrenals to release aldosterone; also erythropoietin (____), which stimulates RBC production, and help to synthesize __________, active vitamin D.

6. ________ - produces insulin-like growth factors (____ I & II), which influence growth.

7. _______ - atria produce atrial natriuretic peptide (____), which has a diuretic effect, decreasing blood volume and blood pressure.

