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Thought for the day

"The secret of getting ahead is getting started. The 

secret of getting started is breaking your complex 

overwhelming tasks into small manageable tasks, 

and then starting on the first one."

Attributed to: Mark Twain
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Hormone Review:  Thyroxin

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  ADH -Antidiuretic Hormone

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  PTH Parathyroid Hormone

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  Calcitonin

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  Aldosterone

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  Anterior Pituitary Hormones

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  Thymosin

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  Epinephrine & Norepinephrine

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review:  Glucocorticoid (Cortisol)

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review: Renin/Angiotensin

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Hormone Review: ANP (Atrio-natriuretic-peptide)

What stimulates the release?

Where is it secreted from?

Where does it act?

What is it’s action?

What happens if we have too little?

What happens if we have too much?
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Glucocorticoids (Cortisol)

Help the body resist stress by:

Keeping blood sugar levels relatively constant

Maintaining blood volume and preventing water 

shift into tissue

Cortisol provokes:

Gluconeogenesis (formation of glucose from 

noncarbohydrates)

Rises in blood glucose, fatty acids, and amino acids
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Excessive Levels of Glucocorticoids

Excessive levels of glucocorticoids:

Depress cartilage and bone formation

Inhibit inflammation

Depress the immune system

Promote changes in cardiovascular, neural, and 

gastrointestinal function
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Gonadocorticoids (Sex Hormones)

Most gonadocorticoids secreted are androgens 
(male sex hormones), and the most important one 
is testosterone

Androgens contribute to:

The onset of puberty

The appearance of secondary sex characteristics

Sex drive in females 

Androgens can be converted into estrogens after 
menopause
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Adrenal Medulla

Made up of chromaffin cells that secrete 

epinephrine and norepinephrine

Secretion of these hormones causes:

Blood glucose levels to rise

Blood vessels to constrict

The heart to beat faster

Blood to be diverted to the brain, heart, and 

skeletal muscle
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Adrenal Medulla

Epinephrine is the more potent stimulator of the 

heart and metabolic activities

Norepinephrine is more influential on peripheral 

vasoconstriction and blood pressure
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Stress and the Adrenal Gland

Figure 16.16
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Response to Stress

PLAY InterActive Physiology ®: Response to Stress

../../../../Documents and Settings/dbeatty/Local Settings/Temp/16PPTLect-anim/IP_Endocrine_FILES/9-System Suite/ipweb/systems/response_pg_01.html
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A triangular gland, which has both exocrine and 

endocrine cells, located behind the stomach 

Acinar cells produce an enzyme-rich juice used for 

digestion (exocrine product)

Pancreatic islets (islets of Langerhans) produce 

hormones (endocrine products)

The islets contain two major cell types:

Alpha ( ) cells that produce glucagon

Beta ( ) cells that produce insulin

Pancreas
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A 29-amino-acid polypeptide hormone that is a 

potent hyperglycemic agent

Its major target is the liver, where it promotes:

Glycogenolysis –the breakdown of glycogen to 

glucose

Gluconeogenesis –synthesis of glucose from lactic 

acid and noncarbohydrates

Release of glucose to the blood from liver cells

Glucagon
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A 51-amino-acid protein consisting of two amino 
acid chains linked by disulfide bonds

Synthesized as part of proinsulin and then excised 
by enzymes, releasing functional insulin

Insulin:

Lowers blood glucose levels

Enhances transport of glucose into body cells

Counters metabolic activity that would enhance 
blood glucose levels

Insulin
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The insulin receptor is a tyrosine kinase enzyme

After glucose enters a cell, insulin binding triggers 

enzymatic activity that:

Catalyzes the oxidation of glucose for ATP 

production

Polymerizes glucose to form glycogen

Converts glucose to fat (particularly in adipose 

tissue)

Effects of Insulin Binding
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Regulation of Blood Glucose Levels

Figure 16.18

The hyperglycemic 

effects of glucagon 

and the hypoglycemic 

effects of insulin
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Results from hyposecretion or hypoactivity of 
insulin

The three cardinal signs of DM are:

Polyuria –huge urine output

Polydipsia –excessive thirst

Polyphagia –excessive hunger and food 
consumption

Hyperinsulinism –excessive insulin secretion, 
resulting in hypoglycemia

Diabetes Mellitus (DM)
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Diabetes Mellitus (DM)

Figure 16.19
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Paired ovaries in the abdominopelvic cavity 

produce estrogens and progesterone

They are responsible for: 

Maturation of the reproductive organs

Appearance of secondary sexual characteristics

Breast development and cyclic changes in the 

uterine mucosa

Gonads: Female
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Testes located in an extra-abdominal sac (scrotum) 

produce testosterone

Testosterone:

Initiates maturation of male reproductive organs

Causes appearance of secondary sexual 

characteristics and sex drive

Is necessary for sperm production

Maintains sex organs in their functional state

Gonads: Male
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Small gland hanging from the roof of the third 

ventricle of the brain

Secretory product is melatonin

Melatonin is involved with:

Day/night cycles

Physiological processes that show rhythmic 

variations (body temperature, sleep, appetite)

Pineal Gland
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Thymus

Lobulated gland located deep to the sternum 

Major hormonal products are thymopoietins and 

thymosins

These hormones are essential for the development 

of the T lymphocytes (T cells) of the immune 

system
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Heart –produces atrial natriuretic peptide (ANP), 

which reduces blood pressure, blood volume, and 

blood sodium concentration

Gastrointestinal tract –enteroendocrine cells 

release local-acting digestive hormones

Placenta –releases hormones that influence the 

course of pregnancy

Other Hormone-Producing Structures
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Kidneys –secrete erythropoietin, which signals the 

production of red blood cells

Skin –produces cholecalciferol, the precursor of 

vitamin D

Adipose tissue –releases leptin, which is involved 

in the sensation of satiety, and stimulates increased 

energy expenditure

Other Hormone-Producing Structures
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Developmental Aspects

Hormone-producing glands arise from all three 

germ layers

Endocrine glands derived from mesoderm produce 

steroid hormones

Endocrine organs operate smoothly throughout life

Most endocrine glands show structural changes 

with age, but hormone production may or may not 

be affected
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Developmental Aspects

Exposure to pesticides, industrial chemicals, 

arsenic, dioxin, and soil and water pollutants 

disrupts hormone function

Sex hormones, thyroid hormone, and 

glucocorticoids are vulnerable to the effects of 

pollutants

Interference with glucocorticoids may help explain 

high cancer rates in certain areas
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Endocrine Disruptors?

“Concerns have been raised about the safety of bisphenol 
A, a substance used in the manufacture of many consumer 
products, including some types of plastic bottles. Research 
has shown, however, that the amounts of bisphenol A that 
may migrate into food and beverages from plastic 
containers are extremely small and well within acceptable 
limits that are set by various regulatory agencies. 
Suspicions that exposure to bisphenol A at very low doses 
might cause harmful effects that do not occur at higher 
doses have not been confirmed by further research. There 
is no need for concern about the current, very low levels of 
human exposure to bisphenol A from plastic bottles and 
other consumer products.”   (More detail on website)

- American Council on Science and Health 
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Endocrine Disruption

Theory/concern that environmental substances 

may act as or oppose endocrine hormones.

May be some valid concern for aquatic organisms, 

but that is beyond the scope of our class.

For humans, most commonly expressed concern is 

on Bisphenol A, an industrial chemical used in 

plastic manufacture.

Concern or not?
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Developmental Aspects

Ovaries undergo significant changes with age and 

become unresponsive to gonadotropins

Female hormone production declines, the ability to 

bear children ends, and problems associated with 

estrogen deficiency (e.g., osteoporosis) begin to 

occur

Testosterone also diminishes with age, but effect is 

not usually seen until very old age
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Developmental Aspects

GH levels decline with age and this accounts for 
muscle atrophy with age

Supplemental GH may spur muscle growth, reduce 
body fat, and help physique

TH declines with age, causing lower basal 
metabolic rates

PTH levels remain fairly constant with age, and 
lack of estrogen in women makes them more 
vulnerable to bone-demineralizing effects of PTH
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Hormonal Imbalances

Growth Hormone 

Hypersecretion

Children –Gigantism (Growth at epiphysis)

Adults –Acromegaly (enlargement of extremeties)

Caused by hypophyseal tumor

Hyposecretion

Pituitary Dwarfism –(4 feet height) normal proportions

Treated with synthetic GH
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Hormonal Imbalances

Thyroid Gland

Grave’s Disease (page 624) –

Hyperthyroid 

Autoimmune disorder –antibodies mimic TSH

Exophthalmos –

Treated with removal of thyroid or I-131
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Hormonal Imbalances

Thyroid Gland

Grave’s Disease (page 624) -

Myxedema (page 623)- Hypothyroid

Low metabolic rate

Feeling chilled

Constipation

Thick dry skin

Lethargy and mental sluggishness
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Hormonal Imbalances

Thyroid Gland

Grave’s Disease (page 624) -

Myxedema (page 623)- Hypothyroid

Cretinism (page 624) –Hypothyroid

Infants

Mentally retarded

Short body –thick neck

Reversible if Thyroxin administered early
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Hormone Imbalances

Adrenal Cortex

Cushings Syndrome (Page 629) Hypersecretion of 
adrenal cortex 

Loss of muscle and bone

Water and salt retention

Cushingoid signs (moon face and hump)

Immune suppression

Addison’s Disease (Page 630) Hyposecretion of 
adrenal cortex (Aldosterone and Cortisol)
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Hormone Imbalances

Adrenal Cortex

Cushings Syndrome (Page 629) Hypersecretion of adrenal 

cortex

Addison’s Disease (Page 630-1) Hyposecretion of adrenal 

cortex (Aldosterone and Cortisol)

Low Blood pressure (lack of aldosterone)

Salt craving (lack of aldosterone)

Weight loss (general effect)

Dehydration (lack of aldosterone)
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