60. Hyperthyroidism, Hypothyroidism

- iodination of thyreoglobulin and formation of physiologically active T3 (triiodothyronine - much higher physiological effects compared to T4) and T4 (tetraiodothyronine) is dependent on normal levels of iodine in blood
- storage in colloid form 
- formation of thyreoliberin and TSH via negative feedback loops - dependent on levels of T3 and T4  (more important for precise regulation because of shorter "life time" in circulation)

Physiological effects of thyroid hormones
● metabolic
- general calorigenic effect in all tissues - increase metabolic rate via activation of oxidative processes (exceptions - adult brain, testes, uterus)
- stimulate lipolysis (adipose tissue)
- catabolism of proteins - increased protein breakdown (muscles)
- stimulate formation of LDL receptors → decreased cholesterolemia
● heart
- positive chronotropic effect - increases number and affinity of beta-adrenergic receptors (acceleration of heart - increased MV for better oxygen supply in the increased metabolic rate)
- positive inotropic effect (via permissive effect on catecholamines) - in deficiency  causes decrease of MV
● bone - promote normal growth and skeletal development
● CNS - promote normal brain development in childhood -(deficit = cretinism)
● gut - increase of carbohydrate absorption + increase of digestion processes
● bone marrow - activates erythropoiesis - deficiency leads to macrocytic anemia
● increase of neuro-muscular irritability (shortening of reflexes)

Hyperthyroidism - etiology and pathogenetic mechanisms
- Grave's (Basedow) disease - overproduction via receptor-stimulating antibodies (TSH-R[stim] - autoimmune disorder - stimulating antibodies are formed probably due to primary defect in suppressor T lymphocytes (Ts) allowing helper lymphocytes (Th) to stimulate B lymphocytes for antibody formation), there are some other autoimmune processes associated with Grave's disease 
- toxic multinodular goiter - autonomous hyperfunction
- follicular adenoma - autonomous hyperfunction
- pituitary adenoma - rare TSH hypersecretion
- pituitary insensitivity - rare resistance to thyroid hormones → dysregulation
- hypothalamic disease with decreased thyreoliberin (TRH) formation (rare)
- germ cell tumours - choriocarcinoma, hydatidiform mole
- struma ovarii - ovarian teratoma
- metastatic follicular thyroid carcinoma
- iatrogenic - overdosing of T3 therapy or use of thyroid gland hormones in pills against obesity 
- thyroid gland destruction with transient release of stored hormones - Hashimoto's thyroiditis, lymphocytic thyroiditis, granulomatous thyroiditis

Consequences - clinical manifestations
Symptoms:
- alertness, emotional lability, irritability
- poor concentration
- muscular weakness (breakdown of proteins), fatigability
- voracious appetite but weight loss
- hyperdefecation - diarrhea due to increased peristalsis of the gut (decreases absorption and enhances catabolic state with weight loss)
- heat intolerance
Signs:
- hyperkinesia, rapid speech
- muscle weakness (proximal - quadriceps), fine tremor
- fine, moist skin; fine, abundant hair; onycholysis
- lid lag, stare, proptosis (exophthalmus), chemosis, periorbital edema
- tachycardia, accentuated first heart sound, atrial fibrillation, increased pressure amplitude, hyperkinetic circulation ↑ MV (can lead to “high output” heart failure)
Laboratory findings:
- elevated serum T3, T4 , suppressed serum TSH (in case of peripheral hyperthyroidism), increased radioiodine uptake by thyroid gland (in scan)
- increased basal metabolic rate
- decreased cholesterol level

Hypothyroidism - etiology and pathogenetic mechanisms
● Congenital
- aplasia or hypoplasia of thyroid gland
- defects in hormone biosynthesis or action
● Acquired
- Hashimoto's thyroiditis - autoimmune destruction
- severe iodine deficiency - diminished hormone synthesis, endemic goiter (compensatory hyperplasia in regions with low availability of iodine - in central continental mountains with low proportion of sea food in nutrition and low content of iodine in superficial sources of potable water), accompanied by low IQ - prevention - iodination of salt or water
- lymphocytic thyreoiditis - diminished hormone synthesis
- thyroid ablation - non adequate surgery or radiation treatment of hyperthyroidism
- external radiation therapy of head and neck cancer
● Drugs
- iodine - inorganic, organic (amiodarone)
- thioamides
- potassium perchlorate
- lithium
- hypofunctional goiter - inducing substances in nutrition - e.g. cabbage
● hypopituitarism - deficient TSH secretion
● hypothalamic disease - deficient thyreoliberin secretion

Consequences - clinical manifestations
Symptoms
- slow thinking, lethargy, decreased vigor (dementia -cretinism - in case of childhood deficit) 
- loss of appetite, diminished food intake but weight gain
- constipation (due to decreased peristalsis of gut - increases absorption of nutrients - contributes to weight gain)
- cold intolerance
- diminished libido, menorrhagia

Signs
- dry skin, thickened hair, hair loss, broken nails
- round puffy face, slow speech, hoarseness
- hypokinesia, generalized muscle weakness, slower tendon reflexes
- periorbital edema, ankle edema, ascites (decreased plasma proteins), pericardial effusion (= myxedema)
- faint cardiac impulse, indistinct heart sounds, cardiac enlargement, bradycardia, increased circulation time, ↓MV, hypotension
- mental clouding, depression

Laboratory findings
- decreased serum T3, T4 , increased serum TSH (in case of peripheral disorder)
- decreased radioiodine uptake
- decreased basal metabolic rate
- macrocytic anemia
- elevated cholesterol level - atherosclerosis

Goiter
- eufunctional = normal thyroid function, compensatory hyperplasia of thyroid gland (e.g. in non-severe iodine deficiency)
- hyperfunctional goiter - e.g. in increased levels of TSH
- hypofunctional goiter - compensatory hyperplasia with insufficient function - e.g. in severe deficiency of iodine = endemic goiter



