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PRIMARY PATHOLOGICAL CHANGES IN PTH SECRETION 
Signs of Primary Hyperparathyroidism (tumor)
Initiating factor is hypersecretion of PTH 

Consequences 
· Increased plasma calcium (bone resorption, reabsorb Ca in distal tubule)
· Decreased plasma phosphate (bone resorption- raise plasma P, but damp P in the urine in proximal tubule) 
Signs of Primary Hypoparathyroidism 
Initiating factor is inadequate secretion of PTH 
It is caused by thyroid surgery

Consequences 
· Decreased plasma Ca++ 
· Increased plasma phosphate 
· Tetany (uncontrollable muscular contractions)- hypoCaemia (not directly affect skeletal muscle, increases excitability of neuron) – tap facial nerve- excited
Plasma calcium and phosphate changing in opposite direction is usually a primary disorder 
An exception you may encounter is chronic renal failure – not a primary disorder, hyporCaemia, hypoPemia
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SECONDARY PHYSIOLOGICAL AND PATHOLOGICAL CHANGES IN PTH SECRETION 
The only physiologically significant signal affecting PTH secretion is free calcium 
Secondary parathyroidism can be predicted from expected changes in circulating Ca++ 

Secondary hyperparathyroidism 

Cause 
A decrease in plasma Ca++ which elicits an increases in PTH secretion 
Eg. A diet deficient in vitamin D (not absorb Ca form small intestine- decrease plasma Ca)

Summary 
· Increased plasma PTH 
· Decreased plasma Ca++ 
· Decreased Ca++ excretion 
· Decrease in plasma phosphate (damp P in urine)
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Secondary hypoparathyroidism 

Cause 
An increase in plasma Ca++ which elicits a decreases in PTH secretion 
Eg. An excessive intake of vitamin D ( more Ca absorb form small intestine- raise plasma Ca)

Summary 
· Decreased plasma PTH 
· Increased plasma Ca++ 
· Increased Ca++ excretion 
· Increase in plasma phosphate (less P goes in urine)
When the plasma calcium and phosphate are changing in the same direction the origin is usually a secondary disorder 
–   secondary hyperparathyroidism – both decrease 
· secondary hypoparathyroidism – both increase 

plasma Ca and P – in opposite -primary (except chronic renal failure), in the same- secondary
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ROLE OF VITAMIN D3 (CHOLECALCIFEROL) IN CALCIUM HOMEOSTASIS 

2 sources:

dietary D3 

synthesized D3 in skin under UV light (daily minimal requirement if enough sunlight)

D3- to the liver- 25 OH D- circulation form of D (measured clinically)- has very low activity (physiologically- no activity) 

Kidney (proximal tubule- 1a- hydroxylase)- activates D – 25 OH-D to 1, 25-diOH-D3 – hormonal D3

1-a-hydroxylase is activated by low plasma P and by PTH (proximal tubule)
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Actions of 1,25 di OH D3 
Under normal conditions Vitamin D acts to raise plasma Ca++ and phosphate 
Vitamin D promotes bone deposition (CaP> sol. product)

Actions 
· 1,25 di OH D3 increases the absorption of Ca++ and phosphate by the small intestine 
· 1,25 di OH D3 increases the reabsorption of Ca++ by renal distal tubule (facilitate PTH)
· At high activity levels 1,25 di OH D3 increases the resorption of Ca++ and phosphate from bone (superphysiologically)- not normally
Effects of 1,25 di OH D3 deficiency on bone: 
Secondary hyperparathyroidism – deficient D - nor absorb Ca in the small intestine, plasma Ca goes down- increase PTH- bone resorption (Plasma Ca is over bone Ca)
Effects of 1,25 di OH D3 excess on bone: 
Excess vitamin D acts directly on bone and produces excess bone resorption leading to osteoporosis 

*Note that either a deficiency or an excess of vitamin D produces inadequate bone mineralization 










