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The Parathyroid Glands and Calcium Homeostasis: 

The parathyroid glands are four small glands attached to the 

thyroid. The hormone produced by the parathyroid glands is a peptide 

called parathyroid hormone (PTH). It is one of only two hormones in 

humans that are absolutely essential for survival (the other is 

aldosterone). PTH is synthesized and released in response to falling levels 

of Ca++ in the blood . 

Hormones that regulate calcium metabolism Calcium ions regulate 

a number of important physiological and biochemical process. These 

include : 

1. neuromuscular excitability 

2. blood coagulation 

3. secretory processes 

4. membrane integrity and plasma membrane transport 

5. enzyme reactions 

6. the release of hormones and neurotransmitters 

7. and the intracellular action of a number of hormones. In addition the 

proper extracellular fluid and periosteal concentration of Ca+2 and 

PO4-3 are required for bone mineralization. 

To ensure that these processes operate normally, the plasma Ca+2 

concentration is maintained within very narrow limits by the actions of 

the following hormones : 

Parathyroid Hormone (PTH) Parathyroid hormone is the most 

important endocrine regulator of calcium and phosphorus concentration 

in extracellular fluid. This hormone is secreted from cells of the 

parathyroid glands and finds its major target cells in bone and kidney. 

Like most other protein hormones, parathyroid hormone is synthesized as 

a preprohormone. After intracellular processing, the mature hormone is 

packaged within the Golgi into secretory vesicles, then secreted into 

blood by exocytosis. Parathyroid hormone is secreted as a linear protein 

of 84 amino acids. 

Physiologic Effects of Parathyroid Hormone 

If calcium ion concentrations in extracellular fluid fall below normal, 

PTH brings them back within the normal range. In conjunction with 
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increasing calcium concentration, the concentration of phosphate ion in 

blood is reduced. Parathyroid hormone accomplishes its job by 

stimulating at least three processes : 

1- Mobilization of calcium from bone: Although the mechanisms 

remain obscure, a well-documented effect of parathyroid hormone 

is to stimulate osteoclasts to reabsorb bone mineral, liberating 

calcium into blood . 

2- Enhancing absorption of calcium from the small intestine: 

Facilitating calcium absorption from the small intestine would 

clearly serve to elevate blood levels of calcium. Parathyroid 

hormone stimulates this process, but indirectly by stimulating 

production of the active form of vitamin D in the kidney. Vitamin 

D induces synthesis of a calcium-binding protein in intestinal 

epithelial cells that facilitates efficient absorption of calcium into 

blood . 

3- Suppression of calcium loss in urine: In addition to stimulating 

fluxes of calcium into blood from bone and intestine, parathyroid 

hormone puts a brake on excretion of calcium in urine, thus 

conserving calcium in blood  . 

This effect is mediated by stimulating tubular reabsorption of calcium. 

Another effect of parathyroid hormone on the kidney is to stimulate loss 

of phosphate ions in urine. 

Control of Parathyroid Hormone Secretion 

Parathyroid hormone is released in response to low extracellular 

concentrations of free calcium. Changes in blood phosphate concentration 

can be associated with changes in parathyroid hormone secretion, but this 

appears to be an indirect effect and phosphate per se is not a significant 

regulator of this hormone. When calcium concentrations fall below the 

normal range, there is a steep increase in secretion of parathyroid 

hormone. Low levels of the hormone are secreted even when blood 

calcium levels are high  . 
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Disease States: 

Excessive secretion of parathyroid hormone is seen in two forms : 

• Primary hyperparathyroidism is the result of parathyroid gland 

disease . 

• Secondary hyperparathyroidism is the situation where disease 

outside of the parathyroid gland leads to excessive secretion of 

parathyroid hormone. A common cause of this disorder is kidney 

disease. It can also result from inadequate nutrition -for example, diets 

that are deficient in calcium or vitamin D, or which contain excessive 

phosphorus . 

Inadequate production of parathyroid hormone -

hypoparathyroidism - typically results in decreased concentrations of 

calcium and increased concentrations of phosphorus in blood. Common 

causes of this disorder include surgical removal of the parathyroid glands 

and disease processes that lead to destruction of parathyroid glands. 

Vitamin D3 

Vitamin D is a fat-soluble steroid hormone precursor that 

contributes to the maintenance of normal levels of calcium and 

phosphorus in the bloodstream. It is also known as calciferol. Vitamin D3 

is produced in the skin by conversion of 7-dehydrocholesterol by UV. 

Calciferol travels in the blood to the liver where it is converted into 

25[OH] Vitamin D3. This compound travels to the kidney where it is 

converted into Calcitriol (1,25[OH]2 Vitamin D3). This final step is 

promoted by the PTH. Although called a vitamin, calciferol and its 

products fully qualify as hormones because they are : 

• Made in certain cells 

• Carried in the blood 

• Affect gene transcription in target cells Diseases 

Vitamin D deficiency is known to cause several bone diseases, due to 

insufficient calcium or phosphate in the bones : 

• Rickets: a childhood disease characterized by failure of growth and 

deformity of long bones. 
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• Osteoporosis: a condition characterized by fragile bones. 

• Osteomalacia: a bone-thinning disorder in adults that is 

characterised by proximal muscle weakness and bone fragility. 

Osteomalacia can only occur in a mature skeleton 

 

Calcitonin:  
• Calcitonin is a hormone secreted from the parafolicular of C cells in the 

thyroid gland, known to participate in calcium and phosphorus 

metabolism. 

• Calcitonin is a 32 amino acid peptide cleaved from a larger prohormone. 

It contains a single disulfide bond, which causes the amino terminus to 

assume the shape of a ring. 

Physiologic Effects of Calcitonin: 

Calcitonin plays a role in calcium and phosphorus metabolism. In 

particular, calcitonin has the ability to decrease blood calcium levels at least 

in part by effects on two well-studied target organs: 

Bone: Calcitonin suppresses resorption of bone by inhibiting the 

activity of osteoclasts, a cell type that "digests" bone matrix, releasing 

calcium and phosphorus into blood. 

Kidney: Calcium and phosphorus are prevented from being lost in 

urine by reabsorption in the kidney tubules. Calcitonin inhibits tubular 

reabsorption of these two ions, leading to increased rates of their loss in 

urine. 
 

Control of Calcitonin Secretion: 
The most prominent factor controlling calcitonin secretion is the 

extracellular concentration of ionized calcium. Elevated blood calcium levels 

strongly stimulate calcitonin secretion, and secretion is suppressed when 

calcium concentration falls below normal. 

 

Disease States: 
A large number of diseases are associated with abnormally increased or 

decreased levels of calcitonin, but pathologic effects of abnormal calcitonin 

secretion per se are not generally recognized. 

 


