
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

HYPOCALCAEMIA 

Less Ca2+ bind to G-protein coupled 

calcium receptors on parathyroid cells. 

Inhibition of the Gq signalling pathway 

results in the release of PTH from the cell. 

↑PTH 

 Enhances expression of RANKL on osteoblasts which bind to receptors on 

pre-osteoclasts causing them to differentiate and mature  osteoclasts 

secrete HCl and proteases such as cathepsin K to dissolve bone, releasing 

calcium and phosphorous which is pumped through the cells and back 

into the ECF. (Osteoclastic resorption activates osteoblasts) 

 

 Activates calcium pumps in the osteocytic membrane that pump calcium 

released from the bone by osteoclasts into osteocytes. Calcium is 

eventually pumped into the ECF. 

 

 Inhibits osteoprotegerin (OPG) synthesis from osteoblasts. OPG binds to 

RANKL, preventing it from binding RANK on pre-osteoclasts, thereby 

inhibiting osteoclast differentiation. Inhibiting OPG therefore, enables 

maturation of osteoclasts which then resorb bone to release calcium.  

 Activates 1-hydroxylase 

in renal tubular cells. This 

enzyme catalyses the 

conversion of 25-

hydroxycholecalciferol 

(calcidiol) into 1,25-

dihydroxycholecalciferol 

(calcitriol), the active form 

of vitamin D.  

 Increases renal tubular 

reabsorption of Ca2+ (in late 

DCT/early collecting duct) 

and promotes phosphorous 

excretion 

1,25-OH2-D increases expression of: 

 CALBINDIN, a calcium binding 

protein on the brush border, which 

transports calcium into enterocytes 

where they can diffuse into the ECF 

 Calcium-stimulated ATPases in the 

brush border 

 TRPV6, a calcium transport channel 

INCREASED CALCIUM 

ABSORPTION FROM GI TRACT 
INCREASED CALCIUM RELEASE 

FROM BONE STORES 

RAISED ECF 

[Ca2+] 

More calcium binds to G-protein 

coupled receptors on parathyroid 

cells. Activation of the Gq signalling 

pathway inhibits the release of PTH. 

↓PTH reduces calcium absorption and release 

from bones, reducing calcium levels  

1,25-OH2-D in parathyroid cells binds 

to vitamin D receptors and through a 

complex with RXR inhibits PTH gene 

transcription  

↓PTH reduces calcium 

absorption and release 

from bones, reducing 

calcium levels  

INCREASED CALCIUM 

REABSORPTION FROM KIDNEYS 
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CONTROL OF CALCIUM CONCENTRATION BY CALCITONIN  

Hypercalcaemia (high ECF [Ca2+]) 

↓ 

Secretion of calcitonin by parafollicular (C) cells of the thyroid gland 

↓ 

 Decreases the osteolytic effect of the osteocytic membrane throughout the bone, 

reducing the permeability of osteoclast membranes to calcium 

 Decreased production of osteoclasts to reduce bone resorption and prevent calcium 

release into the ECF 

 Decreased numbers of osteoblasts (as osteoclastic bone resorption leads secondarily to 

osteoblastic activity) 

↓ 

Decreased calcium release from bone stores, reducing calcium levels 

(The decrease in ECF [Ca2+] would then trigger parathyroid cells to produce PTH to raise [Ca2+]) 

 Peptide hormone secreted by thyroid gland 

 C cells make up 0.1% of the thyroid gland 

 The effect of calcitonin is much greater in 

children, where bone remodelling is occurring 

rapidly 

 

Binds to calcitonin receptors to prevent 

bone resorption 
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