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Summary. Parathyroid gland is the overall regulatory 
organ within the systemic calcium homeostasis. Through 
cell surface bound calcium-sensing receptors external 
calcium inversely regulates release of parathyroid 
hormone (PTH). This mechanism, which is voltage 
independent and most sensitive around physiologic 
calcium concentrations, is regulated through a 120 kDa 
calcium sensing receptor, CaR. Inherited inactivation of 
this receptor is the cause for familial hypocalciuric 
hypercalcemia (FHH). Parallel research identified the 
550 kDa glycoprotein megalin, which also is expressed 
on the parathyroid cell surface, as another potential 
calcium sensing protein. Although this protein expresses 
numerous calcium binding sites on its external domain, 
its main function may be calcium sensitive binding and 
uptake of steroid hormones, such as 25-OH-vitamin Dg 
(bound to vitamin D binding protein) and retinol. In 
hyperparathyroidism (HPT), excessive PTH is secreted 
and the calcium sensitivity of the cells reduced, i.e. the 
set-point, defined as the external calcium concentration 
at which half-maximal inhibition of PTH release occurs, 
shifted to the right. Pathological cells have reduced 
expression of both CaR and megalin, and reduced 
amount of intracellular lipids, possibly including stored 
steroid hormones. A number of possible genetic 
disturbances have been identified, indicating multi- 
factorial reasons for the disease. In postmenopausal 
women, however, the individual group with highest 
incidence of disease, a causal relation to reduced effect 
of vitamin D is possible. An incipient renal insufficiency 
with age, lack of sunshine in the Northern Hemisphere, 
and an association to the baT haplotype of the vitamin D 
receptor supports this theory. This review summarizes 
data on regulation of PTH release, dysregulation in HM; 
as well as proliferation of parathyroid cells. 

Key words: Parathyroid, Calcium receptor, Hyper- 
parathyroidism, Tumor, Hypercalcemia 

Offprint requests to: Per Hellman, M.D., Ph.D., Associate Professor. 
Department of Surgery, University Hospital, S-751 85 Uppsala, Sweden. 
Fax: t46-18-504414, e-mail: per.hellman@kirurgi.uu.se 

Introduction 

The parathyroid glands, the overall regulatory organ 
within the systemic calcium homeostasis, exert an 
exceptional control of its principal secretory product, 
parathyroid hormone (PTH). The most important and 
rapid regulation is exerted by the ambient calcium 
concentration, and even minor changes in serum calcium 
concentrations will cause significant changes in the PTH 
release (Brown, 1982). Even though many substances 
have been found to influence PTH secretion, calcium is 
the most potent one, exerting its effect through cell 
surface-bound calcium-sensing receptors, with the 
ability to mediate signal to the cell interior (Brown and 
Hebert, 1996). The relation between external calcium 
and PTH release is inversely sigmoidal, where the 
calcium concentration that causes half-maximal 
inhibition of the PTH release (e.g., the set-point) is 
situated in the steepest part of the curve corresponding to 
the physiological concentration ranges for ionized 
calcium (Brown, 1983). 

Hyperparathyroidism (HPT) is caused by one or 
several enlarged parathyroid glands with excessive 
release of PTH. PTH activates its peripheral receptor 
present in several organs including many without 
involvement in the classical calcium homeostasis 
(Juppner et al., 1991). In bone and kidney, however, 
PTH binding to its receptor yields increased levels of 
plasma calcium, through increased reabsorption of 
kidney tubule calcium and increased osteoclast activity 
causing mobilization of calcium from the bone (Habener 
et al., 1984). Thus, HPT is characterized by increased 
plasma levels of calcium and may be diagnosed by 
determination of relatively increased serum PTH levels 
(Hellman et al., 1994). This review summarizes aspects 
on the current understanding of normal parathyroid cell 
physiology, with special focus on the pathophysiology of 
HP?: 

Regulation of PTH release 

Calcium sensing 

The dose-response relationship between the external 




















