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Description


Calcium metabolism .



Introduction • 3 hormones are primarily concerned with regulation of calcium metabolism 1)1,25-dihydroxycholecalciferol formed from vitamin D by successive hydroxylations in liver and kidneys. 2)Parathyroid Hormone-secreted by Parathyroid gland. 3)Calcitonin-a ca lowering hormone secreted by thyroid cells and inhibit bone resorption. • All 3 hormones act in concert to maintain ca level in the body fluids.



Function of calcium • Builds and maintains bone and teeth. • Regulates heart rhythm • Regulates passage of nutrients in and out of cell wall • Helps in normal blood clotting • Maintains proper nerve and muscle function by regulating neuromuscular excitability.



Bone • The bone is made up of cells and matrix. • Cells are of osteoclasts and osteoblasts. • Matrix made up of mineralized and unmineralized components. • 98% of ca in the body is stored in the bone. • There is a balance between bone resorption and bone formation.



Bone formation and Resorption. • Throughout life, bone is being consantly resorbed and new bone being formed. • Osteoclasts resorb bone • Osteoblasts lay down new bone in the same general area. • These cells are known as bone remodeling units. • Osteoblasts secrete alkaline phosphatase



Factors affecting osteoblasts and osteoclasts • Increase osteoblasts.. ↑ PTH ↑ TNF ↑ IL-1 ↑ T3,T4 ↑ 1,25Dihydroxycholecalciferol. • Inhibit osteoblasts Corticosteroids



Factors(ctd) • Inhibit Osteoclasts Calcitonin Estrogen PGE2 • Stimulates Osteoclasts 1,25 dihydoxycholecalciferol PTH



Synthesis of vitamin D • The term vitamin D refers to a group of closely related sterols produced by action of UV light on certain provitamins. • Vitamin D3 (cholecalciferol) is produced from 7,dehydroxycholesterol in skin by the action of sunlight. • Vit D3 is plasma protein and carried to liver where it is converted to 25,hydroxycholecalciferol. • In the kidneys, it is converted to 1,25 dihydroxycholecalciferol (calcitriol) by



1αhydroxylase • 1,25 dihydroxy cholecalciferol is also synthesized in sarcoidosis by pulmonary alveolar macrophages.



Synthesis of vitamin D



Regulation of synthesis • Facilitated by PTH when plasma ca level is low. • Also increased by a low phosphate level. • Prolactin and estrogen increases circulating levels of 1,25DHCC by increasing 1α hydroxylase activity. • When plasma ca level is high,1,25 DHCC levels are reduced by direct negative feed back of 1,25DHCC on 1α hydroxylase



Deficiency of vitamin D • Causes defective calcification of bone matrix. • Leads to Rickets in children and osteomalacia in adults • In adults the condition is less obvious.



Causes of Rickets • Vitamin D deficiency due to malabsorption,celiac disease, • Cirrhosis of the liver • Renal diseases—Renal tubular ds,Chronic renal failure.



Signs of rickets.



Rickets



Parathyroid gland.



Parathyroid Gland • 4 parathyroid glands • 2 embedded in superior lobe and 2 in inferior lobe • Richly vascularised • Consists of 2 cells, the chief cells and oxyphil cells. • Chief cells synthesize PTH.



Actions of PTH • Acts directly on bone to ↑ bone resorption and mobilize calcium. • Increases phosphate excretion in urine, also known as phosphaturic effect. Due to reduction in reabsorption of phosphate in proximal tubules • Increase reabsorption of ca in distal tubules.



• Increase formation of 1,25 DHCC which in turn increases ca absorption from the intestine.



Regulation of parathyroid hormone secretion. • Circulating ca levels acts directly on Parathyroid glands in a feedback fashion to regulate secretion of PTH.



Effects of reduced Calcium. • Post thyroidectomy..cause hypoparathy. • Neuromuscular hyper excitability. • Hypocalcaemic tetany • Increased plasma phosphate levels Signs of tetany: Chvostek’s sign-- a quick contraction of the ipsilateral facial muscles elicited by tapping over the facial nerve at the angle of the jaw. Trousseau’s sign-- muscle spasm of the upper extremity causing flexion of the wrist with extension of the fingers. The sign can sometimes be elicited by putting a cuff round the arm to occlude circulation.



Parathyroid hormone excess • Can be due to tumors • Characterized by hypercalcemia, hypophosphatemia, demineralization of bone, Hypercalciuria. • Patients are also prone to calcium-containing kidney stones. • Long standing hyperparathyroidism causes osteitis fibrosa i.e. fibrosis of the marrow, bone resorption outstripping bone formation.



Secondary Hyperparathyroidism • In conditions such as chronic renal failure and rickets where the plasma ca levels are chronically low, causes continuous stimulation of the parathyroid hormone.



Calcitonin • Secreted by the Para follicular cells of the thyroid gland. • Secretion is increased when the thyroid gland is perfused with blood containing high Ca levels. • Increased by Gastrin, glucagon, CCK. • Increased in Zollinger Ellison syndrome and pernicious anemia due to an increased gastrin secretion. • Lowers circulating Ca and phosphate levels. • Reduces Ca levels by inhibiting bone resorption.



Regulation of serum calcium.
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