
The term vitamin D refers to a family of compounds that are 
derived from cholesterol. There are two major forms of vitamin 
D: vitamin D2, found in plants and better known as ergocalciferol 
(or calciferol), and vitamin D3, found in animal tissues and often 
referred to as cholecalciferol. 

Vitamin D 





Hormone regulation of calcium metabolism 

Parathyroid hormone (PTH) 

Organ-target: bones, kidneys  

 

Function of PTH - increase of Ca 
concentration in plasma  

 

Mechanisms:  

1. Releasing of Са by bones 
(activation of osteoclasts  
– resumption of bones) 

2. Increase of Са reabsorbing in 
kidneys 

3. Activation of vit. Dз synthesis 

and increase of absorption  

           in the intestine  



Calcium is transported through the bloodstream as dissolved ions 
or bound to proteins such as serum albumin. Parathyroid hormone 
secreted by the parathyroid gland regulates the resorption of 
Ca2+ from bone, reabsorption in the kidney back into circulation, 
and increases in the activation of vitamin D3 to Calcitriol. 

Calcium regulation and transportation 

breaking down bone tissue (osteoclasts) and building new bone 
(osteoblasts) 



Hormonal Control of Ca2+ 

• Three principal hormones regulate Ca2+ and three 
organs that function in Ca2+ homeostasis.  

• Parathyroid hormone (PTH), 1,25-dihydroxy Vitamin 
D3 (Vitamin D3), and Calcitonin, regulate Ca2+ 
resorption, reabsorption, absorption and excretion 
from the bone, kidney and intestine. In addition, 
many other hormones effect bone formation and 
resorption.  

The recommended form 
of vitamin D is vitamin D3 



Vitamin D3 and Calcium Control 
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The anterior pituitary gland produces the hormones and 
releases them into the bloodstream: adrenocorticotropic 
hormone, which stimulates the adrenal glands to secrete 
steroid hormones, principally cortisol. growth hormone, 
which regulates growth, metabolism and body composition. 
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Vitamin D3 and Calcium Control 

• Vitamin D3 (Cholecalciferol) 
– Converted to precursor in liver 

• Initially stored 

• Converted to 25-Hydroxycholecalciferol 

• Feedback control limits concentration 

– Converted to active form in kidney  
• 1,25-Dihydroxycholecalciferol 

• Under the feedback control of parathyroid hormone (PTH) 

• The main action of 1,25-(OH)2-D is to stimulate absorption of Ca2+ from the 
intestine. 

   

• 1,25-(OH)2-D induces the production of calcium binding proteins which 
sequester Ca2+, buffer high Ca2+ concentrations that arise during initial 
absorption and allow Ca2+ to be absorbed against a high Ca2+ gradient  

 
 

 

1α -hydroxylase  thus increasing Ca absorption during pregnancy,  
lactation and growth 



Vitamin D3 Actions on Bones 

• Another important target for 1,25-(OH)2-D3 is the bone.  
•   
• Osteoblasts, but not osteoclasts have vitamin D3 receptors.  
•   
• 1,25-(OH)2-D3 acts on osteoblasts which produce a paracrine signal that 

activates osteoclasts to resorb Ca++ from the bone matrix.  
•   
• 1,25-(OH)2-D3 also stimulates osteocytic osteolysis.  

 
• In its absence, excess osteoid accumulates from lack of 1,25-(OH)2-D3 

repression of osteoblastic collagen synthesis.   
 

• Inadequate supply of vitamin D3 results in rickets, a disease of bone 
deformation 

   
 

 



): 
 

 It is synthesised as pre-pro-PTH(115aa) and is  
      cleaved to pro-PTH(90aa) with cleavage before 
      secretion of PTH(84aa). 
 Intact PTH T1/2 3-4 mins 
 Normal levels 1.3 – 6.8 pmol/L  
 Secreted from the chief cells of the  parathyroid glands.  

 
Function: 
    Increase renal phosphate excretion , and increases plasma 

calcium by: 
Increasing osteoclastic resorption of bone (occurring rapidly). 
Increasing intestinal absorption of calcium (a slower response). 
Increasing synthesis of 1,25-(OH)2D3 (stimulating GIT absorption). 
Increasing renal tubular reabsorption of calcium 

Parathyroid hormone (PTH) 



PTH action 

• The overall action of PTH is to increase plasma Ca++ 
levels and decrease plasma phosphate levels.   

• PTH acts directly on the bones to stimulate Ca++ 
resorption and kidney to stimulate Ca++ reabsorption in 
the distal tubule of the kidney and to inhibit 
reabosorptioin of phosphate (thereby stimulating its 
excretion).   

• PTH also acts indirectly on intestine by stimulating 1,25-
(OH)2-D synthesis. 

• PTH indirectly increases Calcium absorption from GIT 



Calcitonin Ca binding protein 

• This is produced from the C-cells of the thyroid. 
• Ploypeptide(32 aa) , MW 35KD , T1/2 10 mins 

• The major stimulus of calcitonin secretion is a rise in 
plasma Ca++ levels 

• Calcitonin is a physiological antagonist (opposite) to PTH 
with regard to Ca++ homeostasis 

• The target cell for calcitonin is the osteoclast.   
• Calcitonin acts via increased cAMP concentrations to 

inhibit osteoclast motility and cell shape and inactivates 
them.   

• The major effect of calcitonin administration is a rapid fall 
in Ca2+ caused by inhibition of bone resorption.  
 



 










