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ENDOCRINE SYSTEM

Exocrine versus Endocrine Glands:

Exocrine glands = secreted their product through ducts into body cavities or onto body surfaces.

Types of Exocrine Glands:

1. Sudoriferous >>> sweat

2. Sebaceous >>> oil

3. Digestive >>> enzymes

Endocrine glands = secrete hormones in extracellular space, which diffuse into capillaries and are carried throughout the circulatory system.

Endocrine system = all the endocrine glands and organs that contain endocrine tissue.

HORMONE FUNCTION IS TO REGULATE:

1. metabolism

2. energy balance

3. homeostasis of internal environment

4. smooth and cardiac muscle contraction

5. glandular secretions

6. immune response

7. growth and development

8. processes of reproduction

Note:  Hormones only affect SPECIFIC TARGET CELLS that have receptors for that particular hormone.

TYPES OF HORMONES: 

1. Circulating hormones (endocrines) = act on DISTANT target cells. (ie. Estrogen)
2. Local hormones (paracrines and autocrines) = act on target cells CLOSE to their release site. 
a) paracrines = act on neighboring cells (ie. Delta and F cells in pancreas)

b) autocrines = act on the same cells that secreted the hormone  (ie. Interleukin 2 in helper T-cells strengthens immune response)
HORMONE SECRETION IS CONTROLLED BY:

1. signals from the nervous system

2. chemical changes in blood

3. other hormones

(Note:  all of these are mostly NEGATIVE feedback systems)

ENDOCRINE TISSUES

Hypothalamus = Major link between nervous and endocrine system.  Produces ADH and Oxytocin which is then stored in the posterior pituitary gland.

Pituitary gland = "Master" gland.  Located in the hypophyseal fossa of the sella turcica located in the sphenoid bone.  
Anatomical Parts:

1. anterior pituitary = adenohypophysis (glandular portion)

2. posterior pituitary = neurohypophysis (nervous portion)

3. infundibulum = stalk the pituitary "hangs" from

Anterior Pituitary (AP):

Release or inhibition of AP hormones is controlled by the hypothalamus.

Anterior Pituitary has 5 types of glandular cells:

1. Somatotrophs (acidophil) = produce hGH (human growth hormone)

2. Lactotrophs (acidophil) = produce PRL (prolactin)

3. Thyrotrophs (basophil) = secrete TSH (thyroid stimulating hormone)

4. Corticotrophs (basophil) = secrete ACTH and MSH (adenocorticotropic hormone and melanocyte stimulating hormone)

5. Gonadotrophs (basophil) = secrete FSH and LH (follicle stimulating hormone and luteininzing hormone)

ANTERIOR PITUITARY HORMONES

1. Human Growth Hormone = hGH, GH, somatotropin

FX = stimulate body growth

Hypothalamus control:

a) GHIH (-) = growth hormone inhibiting hormone, also known as somatostatin

b) GHRH (+) = growth hormone releasing hormone, also known as somatocrinin

hGH disorders:

pituitary dwarfism

giantism

acromegaly = increased hGH during adulthood resulting in thick bones and enlargement of tissue.

2. Thyroid Stimulating Hormone = TSH, also known as thyrotropin

FX = regulate thyroid gland

Hypothalamus control:

a) TRH (+) = thyroid releasing hormone

b) GHIH (-) = suppressed by growth hormone inhibiting hormone

3. Follicle Stimulating Hormone = FSH

FX = regulate activity of ovaries (oocytes) and testes (sperm)

Hypothalamus control:

GnRH = gonadotropin releasing hormone

Decreased FSH levels = sterility in both male and female

4. Luteinizing Hormone = LH

FX = regulates activity of ovaries (estrogens and progesterone, and ovulation) and testes (testosterone)

Hypothalamus control: GnRH 

Decreased LH levels = sterility in both male and female

5. Prolactin = PRL 
FX = initiate milk secretion

Hypothalamus control:

a) PIH (-) = prolactin inhibiting hormone

b) PRH (+) = prolactin releasing hormone

c) TRH (+) = thyroid releasing hormone

6. Melanocyte Stimulating Hormone = MSH

FX = increase skin pigmentation

Hypothalamus control:

a) MIH (-) = melanocyte inhibiting hormone

b) MRH (+) = melanocyte releasing hormone

7. Adenocorticotropic Hormone = ACTH

FX = regulate activity of adrenal cortex

Hypothalamus control: 

CRH (corticotropin releasing hormone)

POSTERIOR PITUITARY GLAND (Neurohypophysis)

Does NOT produce hormones, but stores and releases two hormones produced by the hypothalamus.

1. Oxytocin = OT

FX = stimulate contraction of uterus and stimulate ejection of milk from breasts

Oxytocin is released in LARGE quantities during labor and delivery.

OT is a POSITIVE feedback mechanism controlled by uterine distension and nursing.

Note: synthetic OT (pitocin) is given to induce labor.

2. Antidiuretic Hormone =ADH

FX = stimulate water reabsorption by kidneys. (makes cells in DCT more permeable to water so water is reabsorbed instead of being excreted in urine)

Conserves body water and decreases urine volume

Controlled by osmotic pressure of blood

THYROID GLAND 
Has right and left lateral lobes, located below larynx.

Histology: (thyroid follicles)

1. Follicular cells = secrete thyroxine (T4) and triiodothyronine (T3)

2. Parafollicular cells = secrete calcitonin (CT) which lowers calcium ion level in blood

FX = regulate:

1. rate of metabolism

2. growth and development (especially skeletal and nervous systems)
Thyroid gland hormone secretions are controlled by:

a) level of iodine in thyroid gland

b) negative feedback mechanism involving hypothalamus and anterior pituitary.

c) high blood calcium levels
PARATHYROID GLANDS 
Located on posterior surfaces of thyroid gland

Histology:

Principal (or Chief) cells = secrete PTH (parathyroid hormone) which increases calcium ion levels in blood.  Also causes kidneys to produce calcitriol,an active form of vitamin D which increases absorption of calcium in the GI tract.  

Oxyphil cells = function is unknown

ADRENAL GLANDS 
Located superior to kidneys.

Three Parts:

1. capsule

2. cortex

3. medulla

Histology of Cortex (superior to deep): See Page 642
1. Zona Glomerulosa = secretes mineralcorticoids (mainly aldosterone)

2. Zona Fasciculata = secretes glucocorticoids (mainly cortisol)

3. Zona Reticularis = secretes androgens (mainly DHEA, dehydroepiandrosterone)

Clinical Significance: 

Mineralcorticoids = increase sodium and water reabsorption.

Disorder:

increased aldosterone (aldosteronism) = muscular paralysis and hypertension

Glucocorticoids (eg. cortisol) = serve as anti-inflammatory substances

Disorders:

Hyposecretion = Addison's disease

Hypersecretion = Cushing's syndrome

Gonadocorticoids (sex hormones: androgens and estrogens)

Increased androgen production = virilism (masculinization of both male and female)

Increased estrogen production in males = gynecomastia (excessive growth of male mammary glands)

Adrenal gland tumor = feminizing adenoma, resulting in gynecomastia in males.

Adrenal medulla:

Has chromafin cells which secrete epinephrine and norepinephrine.

Hypersecretion causes "fight or flight" response, which in prolonged state causes fatigue and weakness.

PANCREAS 
Located posterior and inferior to the stomach.

Both an endocrine and exocrine gland.

Exocrine portion is acinar tissue (99% of pancreas) which secretes digestive enzymes for all four large biological molecules (carbohydrates, lipids, proteins and nucleic acids).

Endocrine portion is 4 types of hormone-secreting cells found in Islets of Langerhans (1% of pancreas):

1. Alpha cells = secrete glucagon

Glucagon increases blood sugar level by glycogenolysis.

Glucagon release is stimulated by low blood glucose levels (a negative feedback mechanism)

2. Beta cells = secrete insulin

Insulin lowers blood glucose levels by glycogenesis.

Insulin release is stimulated by high blood glucose levels

(a negative feedback mechanism)

3. Delta cells = secrete growth hormone inhibiting hormone (GHIH, also known as somatostatin)

GHIH is a paracrine that inhibits secretion of insulin and glucagon.

4. F cells = secrete pancreatic polypeptide

This hormone regulates release of pancreatic digestive enzymes.

PINEAL GLAND 
Location = attached to roof of the 3rd ventricle inside the brain.

FX = pinealocytes secrete melatonin which regulates the body's biological clock. (linked to dark / light cycle)

Seasonal affective disorder (SAD) and jet lag may be caused by overproduction of melatonin.

Insomnia may be due to inadequate production of melatonin.

THYMUS GLAND  
Location = beneath sternum

Functions:

1. secretes several hormones related to immunity

2. promotes proliferation and maturation of T-cell lymphocytes. (WBC's that destroy microbes and foreign substances)

3. thymic hormone may retard the aging process

OVARIES 
Location = pelvic cavity

Function = produce female hormones (estrogen and progesterone)

1. develop and maintain female sex characteristics

2. regulate reproductive cycle and reproductive functions

3. pregnancy

4. lactation

Ovaries also produce Inhibin and Relaxin:

Inhibin = inhibits the release of FSH and LH

Relaxin = increases flexibility of pubic symphasis during labor and delivery and helps dilate the cervix

Note: both inhibin and relaxin enlarge the birth canal.

TESTES 
Location = inside scrotum

FX = produce male sex hormones (mainly testosterone)

1. develop and maintain male sex characteristics

2. involved in reproductive functions

Testes also produce inhibin which inhibits secretion of FSH

OTHER ENDOCRINE TISSUES:  
1. GI tract hormones

gastrin

secretin

cholecystokinin

gastric inhibitory peptide

2. Placenta

hcG (human chorionic gonadotropin)

estrogens

progesterone

relaxin

hCS (human chorionic somatomammotropin)
3. Kidneys

erythropoietin, calcitriol, renin
4. Adipose Tissue
Leptin  (suppresses appetite)
5. Heart Atria

atrial natriuretic polypetptide (ANP) helps lower blood pressure by decreasing blood volume.
____________________________________________________

***Be able to match clinical terminology and disorders to their definitions.  Print out and study the clinical terminology document for test #4 on the “Documents” page of my faculty website.
____________________________________________________

THE END
