Thought for the Day

· "What you become is far more important than what you get. What you get will be influenced by what you become."


· Jim Rohn

Endocrine System – Part 3
· Today:   

· Oxytocin

· ADH

· Thyroid

Oxytocin

· Oxytocin is a strong stimulant of uterine contraction

· Regulated by a positive feedback mechanism to oxytocin in the blood 

· This leads to increased intensity of uterine contractions, ending in birth

· Oxytocin triggers milk ejection (“letdown” reflex) in women producing milk

· Synthetic and natural oxytocic drugs are used to induce or hasten labor

· Plays a role in sexual arousal and satisfaction in males and nonlactating females

Antidiuretic Hormone (ADH)

· ADH helps to avoid dehydration or water overload

· Prevents urine formation

· Osmoreceptors monitor the solute concentration of the blood

· With high solutes, ADH preserves water

· With low solutes, ADH is not released, thus causing water loss 

· Alcohol inhibits ADH release and causes copious urine output
Antidiuretic Hormone (ADH)

· See handout for Diabetes Insipidus

· Insufficient ADH

· Insensitivity to ADH
Thyroid Gland

· The largest endocrine gland, located in the anterior neck, consists of two lateral lobes connected by a median tissue mass called the isthmus

· Composed of follicles that produce the glycoprotein thyroglobulin

· Colloid (thyroglobulin + iodine) fills the lumen of the follicles and is the precursor of thyroid hormone

· Other endocrine cells, the parafollicular cells, produce the hormone calcitonin
Thyroid Gland

Thyroid Hormone

· Thyroid hormone – major metabolic hormone

· Consists of two related iodine-containing compounds

· T4 – thyroxine; has two tyrosine molecules plus four bound iodine atoms

· T3 – triiodothyronine; has two tyrosines with three bound iodine atoms
Effects of Thyroid Hormone

· TH is concerned with:

· Glucose oxidation

· Increasing metabolic rate 

· Heat production

· TH plays a role in:

· Maintaining blood pressure

· Regulating tissue growth

· Developing skeletal and nervous systems

· Maturation and reproductive capabilities
Effects of Thyroid Hormone

· Basal Metabolic Rate:

· Hyposecretion:  Low body temperature, cold intolerance, decreased appetite, weight gain

· Hypersecretion:  High BMR (blast furnace), Increased: body temperature, appetite, but weight loss
Effects of Thyroid Hormone

· Carbohydrate/lipid/protein metabolism:  Promotes glucose & fat metabolism, synthesis of protein

· Hyposecretion:  high cholesterol & triglycerides, but decreased use of glucose

· Hypersecretion:  Weight loss, & loss of muscle mass
Effects of Thyroid Hormone

· Nervous system – development & functioning at all ages

· Hyposecretion:  mentally dull, depressed, weak reflexes

· Hypersecretion:  restless, irritable, insomnia, exopthalmos in Graves’ disease.
Effects of Thyroid Hormone

· Cardiovascular system: normal heart function

· Hyposecretion:  low heart rate & blood pressure

· Hypersecretion:  if combined with catecholamines, high heart rate & palpitations, high blood pressure
Effects of Thyroid Hormone

· Muscular system: Normal development & function

· Hyposecretion:  Sluggish, cramps, painful motion

· Hypersecretion:  atrophy & weakness (due to loss of muscle mass)
Effects of Thyroid Hormone

· Skeletal system: normal growth

· Hyposecretion:  stunted growth, 

· Hypersecretion:  excessive growth initially, followed by epiphyseal closure, short stature.

· (Remember Thyroid is “permissive” vs. “synergistic” for growth)
Effects of Thyroid Hormone

· Gastrointestinal system

· Hyposecretion:  low motility - constipation 

· Hypersecretion:  high motility – diarrhea, 

Effects of Thyroid Hormone

· Reproductive system

· Hyposecretion:  depresses ovarian function - sterility 

· Hypersecretion:  also depresses ovarian function (body prioritizes energy), impotence in males. 

· Past three - disprove the idea: “if a little bit is good, a whole lot must be better”.
Effects of Thyroid Hormone

· Integumentary system

· Hyposecretion:  pallor of skin, thick, dry, hair coarse

· Hypersecretion:  Skin flushed (blood), thin, (why?) 

Synthesis of Thyroid Hormone

· Thyroglobulin is synthesized and discharged into the lumen

· Iodides (I–) are actively taken into the cell, oxidized to iodine (I2), and released into the lumen

· Iodine attaches to tyrosine, mediated by peroxidase enzymes, forming T1 (monoiodotyrosine, or MIT), and T2 (diiodotyrosine, or DIT)
Synthesis of Thyroid Hormone

· Iodinated tyrosines link together to form T3 and T4
· Colloid is then endocytosed and combined with a lysosome, where T3 and T4 are cleaved and diffuse into the bloodstream

Transport and Regulation of TH

· T4 and T3 bind to thyroxine-binding globulins (TBGs) produced by the liver

· Both bind to target receptors, but T3 is ten times more active than T4
· Peripheral tissues convert T4 to T3
· Mechanisms of activity are similar to steroids

· Regulation is by negative feedback 

· Hypothalamic thyrotropin-releasing hormone (TRH) can overcome the negative feedback 
Calcitonin

· A peptide hormone produced by the parafollicular, or C, cells

· Lowers blood calcium levels in children

· Antagonist to parathyroid hormone (PTH)

· Calcitonin targets the skeleton, where it:

· Inhibits osteoclast activity (and thus bone resorption) and release of calcium from the bone matrix

· Stimulates calcium uptake and incorporation into the bone matrix

· Regulated by a humoral (calcium ion concentration in the blood) negative feedback mechanism
Parathyroid Glands

· Tiny glands embedded in the posterior aspect of the thyroid

· Cells are arranged in cords containing oxyphil and chief cells

· Chief (principal) cells secrete PTH

· PTH (parathormone) regulates calcium balance in the blood
Effects of Parathyroid Hormone

· PTH release increases Ca2+ in the blood as it:

· Stimulates osteoclasts to digest bone matrix 

· Enhances the reabsorption of Ca2+ and the secretion of phosphate by the kidneys

· Increases absorption of Ca2+ by intestinal mucosal

· Rising Ca2+ in the blood inhibits PTH release 
Effects of Parathyroid Hormone

Adrenal (Suprarenal) Glands

· Adrenal glands – paired, pyramid-shaped organs atop the kidneys

· Structurally and functionally, they are two glands in one

· Adrenal medulla – neural tissue that acts as part of the SNS

· Adrenal cortex – glandular tissue derived from embryonic mesoderm
Adrenal Cortex

· Synthesizes and releases steroid hormones called corticosteroids

· Different corticosteroids are produced in each of the three layers

· Zona glomerulosa – mineralocorticoids 
(chiefly aldosterone)

· Zona fasciculata – glucocorticoids 
(chiefly cortisol)

· Zona reticularis – gonadocorticoids 
(chiefly androgens)
Adrenal Cortex

Mineralocorticoids

· Regulate electrolytes in extracellular fluids

· Aldosterone – most important mineralocorticoid 

· Maintains Na+ balance by reducing excretion of sodium from the body

· Stimulates reabsorption of Na+ by the kidneys

· Aldosterone secretion is stimulated by:

· Rising blood levels of K+
· Low blood Na+
· Decreasing blood volume or pressure
The Four Mechanisms of Aldosterone Secretion

· Renin-angiotensin mechanism –  kidneys release renin, which is converted into angiotensin II that in turn stimulates aldosterone release 

· Plasma concentration of sodium and potassium – directly influences the zona glomerulosa cells

· ACTH – causes small increases of aldosterone during stress

· Atrial natriuretic peptide (ANP) – inhibits activity of the zona glomerulosa
