Endocrine Hormone Review


I. Thyroid Gland

a. Physiologic Controls

i. TSH

ii. Pituitary gland regulated by TRH

iii. (-) feedback from T3/T4

b. Mechanism of Action:

i. Thyroid hormone binds to receptors in the nucleus that controls the expression of genes responsible for many metabolic effects

1. T3 receptors exist in ( and ( forms and are synthesized in different amounts and forms

2. When activated by T3, ( and (, and ( monomers combine to form ((, ((, or ((
ii. Activated T3 dimers bind to dNA response elements that contrl the synthesis of RNA that codes for specific protein which mediate the action of thyroid hormones

iii. The proteins synthesized under control of T3 differ depending on the tissue involved:

1. May include Na/K ATPase, developmental components of the CNS

2. Enzymes involved in fat metabolism

3. Contractile protein of CVS and other smooth muscles

c. Thyroid hormone function:

i. 0.04% of T4 and 0.4% of T3 exist in the free form (metabolic activity)

ii. Affects growth and development of 

1. reproductive system

2. CNS

3. associated w/carbohydrate, proteins, fats, vitamin metabolism

d. Therapeutic use:

i. DOC in hypothyroidism

ii. Synthetic T4 (levothyroxine) used I nmost cases and has long duration of action

iii. T3 = fast acting, more expensive, short half life

e. Adverse Effects:

i. Thyrotoxicosis

f. Hypothyroidism:

i. Symptoms:

1. wt gain

2. dry, rough, pale skin

3. cold intolerance

4. constipation

5. depression

6. memory loss

7. abnormal /irregular menstrual cycles

8. decreased libido

ii. Causes:

1. Hashimoto’s thyroiditis (autoimmune)

2. drugs

3. radiation exposure

4. pituitary tumors

iii. Diagnosis:

1. measuring amount of thyroid hormone (typically T4 (, TSH ()

iv. Treatment:

1. Levothyroxine (once a day, preferably in the morning)

g. Hyperthyroidism:

i. Symptoms/Signs:

1. palpitations

2. heat intolerance

3. nervousness

4. insomnia

5. ( bowel movements

6. wt loss

7. warm, moist skin

8. muscle weakness

h. Thyroid Storm:

i. Life-threatening medical emergency ass. w/extreme effects of hyperthyroidism

ii. Caused by illness, surgery, other stresses in patients suffering from thyrotoxicosis

iii. Management:

1. B-blockers (CVS problems)

2. Proplthiouracil

3. I.V. sodium iodine

4. Glucocorticoids to inhibit peripheral conversion of T4( T3

i. Drugs which provoke AI/destructive inflammatory thyroiditis inducing hypothyroidism

i. Amiodarone

ii. Lithium

iii. Interferon alpha, and IL-2

j. Goitrogenic:

i. W/cabbage contains thiocyanate

ii. Sulfaguanidine

iii. Phenylthiourea

II. Calcium

a. Major reservoir of calcium and phosphorous in body = bone

b. Regulators of Ca

i. PTH

ii. Vitamin D

iii. Calcitonin

iv. Glucorticoids/estrogens

c. Hypocalcemia:

i. Presenting signs:

1. muscular excitability: tetany

2. paresthesias

3. laryngospasm

4. seizures

5. Chvostek’s and Trousseau’s signs

ii. Causes:

1. Chronic renal failure

2. Hypoparathyroidism

3. Vit D deficiency

4. Malabsorption

iii. Treatment:

1. Ca salt preparations

a. Ca chloride

b. Ca gluconate

c. Ca carbonate

d. Ca gluceptate

2. Vitamin D preparations:

a. Calcitrol (calcijex)

i. Active vitamin

ii. Metabolite of choice for quickly raising serum Ca levels

b. Ergocalciferol (Drisdol)

c. Calciferol

i. Stored in adipose tissue

ii. Rest of it cleared in liver

d. Mechanism of action of vitamin D

i. Stimulates absorption of Ca and phosphates from intestine

ii. ( renal excretion of Ca

e. Uses

i. Osteoperosis

ii. Chronic renal failure

iii. Nutiritional rickets caused by tissue resistance to vitamin D

iv. Osteomalacia

v. hypoparathyroidism

f. Side effects

i. Vascular calcification

ii. Nephrocalcinosis

iii. Soft tissue calcification

d. Hypercalcemia:

i. Smptoms:

1. weariness

2. renal stones

3. constipation

4. abdominal pain

5. weakness

6. confusion

ii. Causes:

1. Calcium supplementation

2. Hyperparathyroidism

3. Iatrogenic (thiazide diuretics)

4. Milk alkali syndrome

5. Paget’s disease

6. Addison’s Disease

7. Neoplasms

8. Zolinger Ellison Syndrome

9. Excess vitamin D

10. Excess vitamin A

11. Sarcoidosis

iii. Treatment:

1. Rehydration w/saline diuresis plus loop diuretics

2. Bisphosphonates

a. Etidronate

b. Alendronate

c. Pamidronate

3. Calcitonin:

4. gallium nitrate

5. plicamycin

6. glucocorticoids

III. Growth Hormone: Somatotropin

a. Uses:

i. Replacement therapy to prevent deficiencies

ii. Recombinant = in dairy cattle to inc milk production

b. Secretion:

i. High in childhoon

ii. Max at adolescence

iii. ( as age advances

iv. Max at night

v. Inducers:

1. hypoglycemia

2. 5HT

3. clonidine

vi. Suppressors:

1. Hyperglycemia

2. IGF-1

3. FFA

c. Excess/Deficiencies:

i. Excess in kids = gigantism (symmetrical)

ii. Excess in adults = aromegaly (Diagnose w/IGF-1 – somatomedin C produced in response to GH induces subsequent cellular activities particularly on bone growht)

1. Enlargement of hands, feet, forhead, jaw

2. Asymmetrical

iii. Deficient: Symmetrical dwarfism with normal intelligence

IV. Thyroid Stimulating Hormone:

a. Function:

i. Stimulates adenylyl cyclase in thyroid gland

ii. Increase iodine uptake and thyroid hormones

b. Uses:

i. Diagnostic tool to distinguish primary from secondary hypothyroidism

V. Adrenocorticotropic Hormone:

a. Peptide formed proopiomelanocortin (source of MSH, B-endorhin, meg-enkephalin)

b. Uses:

i. Diagnostic purposes in abnormal corticosteroid production

c. Analogues:

i. Tetracosactide (failure of plasma cortisol to ( after im injection ( adrenocortical insufficiency

ii. Cosyntropin (DOC in infantile spasms)

d. Problems:

i. Addison’s disease:

1. adrenocortical insufficiency due to destruction of cortex

ii. Cushing’s syndrome:

1. ( corticosteroid from adrenals

iii. Cushing’s disease:

1. ( ACTH due to pituitary tumors or ectopic tumor oflung producing ACTH

VI. Follicle Stimulating Hormone

a. Function:

i. Glycoprotein stimulating gametogenesis and follicle development in women and spermatogenesis in men

b. Uses:

i. Tx of infertility

ii. Tx of hypogonadotrophic hypogonadism and associated oligospermia

c. Analogue:

i. Menotropin (consists of FSH, LH, HCG)

ii. Used in hypogonadal states of both men and women

VII. Luteinizing Hormone:

a. Functions:

i. Stimulant of gonadal steroid production

ii. Regulates follicular development and ovulation

b. Other:

i. HCG has significant LG effects

ii. Used in infertility

iii. Ovarian hyperstimulation ( multiple pregnancy (Tx w/ganirelix – antagonistic effect against HCG)

VIII. Prolactin:

a. Function:

i. Glycoprotein hormone responsible for lactation (no therapeutic value)

IX. Oxytocin:

a. Non-peptide

b. Synthesized in paraventricular nuclei of hypothalamus and transported through axons to posterior pituitary then released into circulation

c. Uses:

i. Uterine stimulant (induce/enhance labor)

ii. Contract myoepithelial cells of breasts ( milk let down

iii. Control post partum or post abortal bleeding

d. Adverse Effects

i. Hypertensive episodes

ii. Uterine rupture

X. Antidiuretic Hormone: Vasopressin

a. Synthesized in supraoptic nuclei of hypothalamus

b. Function:

i. Activates V2 receptors and ( water channel insertion by cAMP dependant mechanism

ii. ( permeability to water in collecting ducts into hypertonic papilla ( antidiuretic effect

c. Adverse Effects:

i. Hypertension

ii. H/a

iii. Nausea, abdominal cramps

d. Analogue:

i. Desmopressin:

1. used in DI

2. boost factor VII conc in milk/mod hemophelia

3. used in bleeding from varices, prior to definative tx of portal hypertension

Hypothalamic Hormones


Peptide hormones which act by binding to cell surface receptor and increase cAMP


Used for:
Testing insufficiency




Supplemental therapy




Replacement therapy
	Hormone
	Other names
	Function
	Course/Location of action
	Clinical Value
	Other

	Growth Hormone Releasing Hormone
	Somatocrinin
	
	GHRH stimulates GH release from pituitary which then works on the liver somatomedins (hormones of target organs)
	Stimulate growth hormone in patients with short stature
	

	Somatostatin
	-Growth Hormone Inhibiting Hormone

-Somatotropin releasing-inhibiting factor

-Somatotropin release-inhibiting hormone
	-Negatively regulates the pituitary secretion of GH and thyrotropin

-Inhibit release of insulin, glucagons, gastrin, thyrotropin, and growth hormone
	Generealized inhibitory hormone found in:

   -GIT

   -pancreas

   -CNS
	No clinical value in Acromegaly b/o short half life
	

	Thyrotropin Releasing Hormone
	
	-Target = thyroid gland

-Also stimulates prolactin
	TRH ( TSH (pit; via adenylyl cyclase) ( thyroid (thyroxin and T3 = hormones of this target)
	Test anterior pituitary’ ability to secrete TSH
	No effect on release of growth hormone or ACTH

	Corticotropin Releasing Hormone
	
	
	CRH (ACTH (↑ cAMP in pit) ( adrenal cortex (target organ) ( glucocorticoids, mineralocorticoids, & androgens (hormones of target organs)
	Diagnosis of abnormalities of ACTH secretion by non-pituitary tumors of lung (rarely increases in response to CRH)
	

	Gonadotropin Releasing Hormone
	LHRH

Gonadorelin
	Stimulate gonadotropin release
	GnRH (FSH/LH (pit)(gonads ( estorgens, progesterones, testosterone (target tissue hormones)
	Dx and Tx:

   -hypogonadal conditions 

      -amenorrhea

      -infertility

   -cryptorchism (undescended testis predisposes one to testicular cancer)
	Continuous stimulation causes down regulation of GnRH receptors thereby reducing release of FSH/LH

	Prolactin Inhibiting Hormone
	Dopamine 


	
	PIH(Prolactin (pit) (lymphocytes/breasts (target organs)(lymphokines from lymphocytes
	-Dopamine is not useful in hyperprolactinemias due to peripheral effects and cannot be given p.o.
	

	Oxytocin

Vasopressin
	
	
	-Synthesized in hypothalamus but transported into posterior pituitary
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