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BSTRACT

 

Background

 

An activating mutation of the recep-
tor for parathyroid hormone (PTH) and parathyroid 
hormone–related peptide (PTHrP) was recently 
found in a patient with Jansen’s metaphyseal chon-
drodysplasia, a rare form of short-limbed dwarfism 
associated with hypercalcemia and normal or low 
serum concentrations of the two hormones. To in-
vestigate this and other activating mutations and to 
refine the classification of this unusual disorder, we 
analyzed genomic DNA from six additional patients 
with Jansen’s disease.

 

Methods

 

Exons encoding the PTH–PTHrP receptor 
were amplified by the polymerase chain reaction 
(PCR), and the products were analyzed by gel electro-
phoresis or direct nucleotide-sequence analysis. Nucle-
otide changes were confirmed by restriction-enzyme 
digestion of genomic DNA or the PCR products.

 

Results

 

The previously reported mutation, which 
changes a histidine at position 223 to arginine 
(H223R), was found in genomic DNA from three of 
the six patients but not in DNA from their healthy rel-
atives or 45 unrelated normal subjects. A novel mis-
sense mutation that changes a threonine in the re-
ceptor’s sixth membrane-spanning region to proline 
(T410P) was identified in another patient but not in 
62 normal subjects. In two patients with radiologic 
evidence of Jansen’s metaphyseal chondrodysplasia 
but less severe hypercalcemia, no receptor muta-
tions were detected. In COS-7 cells expressing PTH–
PTHrP receptors with the T410P or H223R mutation, 
basal cyclic AMP accumulation was four to six times 
higher than in cells expressing wild-type receptors.

 

Conclusions

 

The expression of constitutively ac-
tive PTH–PTHrP receptors in kidney, bone, and 
growth-plate chondrocytes provides a plausible ge-
netic explanation for mineral-ion abnormalities and 
metaphyseal changes in patients with Jansen’s dis-
ease. (N Engl J Med 1996;335:708-14.)
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ANSEN’S metaphyseal chondrodysplasia
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 is a
rare form of short-limbed dwarfism caused by
severe abnormalities of the growth plates. The
condition is typically associated with asympto-
matic hypercalcemia and hypercalciuria due to

increased bone resorption, which develops during
the first months of life, despite normal or low serum
concentrations of parathyroid hormone (PTH) and
parathyroid hormone–related peptide (PTHrP).
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Both peptides mediate their biologic actions through
the PTH–PTHrP receptor, which belongs to a dis-
tinct family of G protein–coupled receptors,
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 has
dual signaling properties, and is expressed in many
fetal and adult tissues, although most abundantly in
kidney, bone, and growth-plate cartilage.
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 We re-
cently identified a heterozygous mutation of the gene
encoding the PTH–PTHrP receptor in a patient
with Jansen’s metaphyseal chondrodysplasia.
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 The
mutation changes a histidine residue to an arginine
residue (H223R) (Fig. 1), causing constitutive, ligand-
independent activation of the receptor. We have now
analyzed the genomic DNA from six additional pa-
tients with this disease to determine the frequency
of the H223R mutation and to search for other ac-
tivating mutations.

 

METHODS

 

Laboratory Studies

 

Serum PTH and PTHrP were measured by immunoradiomet-
ric assay and radioimmunoassay, respectively (Incstar, Stillwater,
Minn.). Serum osteocalcin, bone-specific alkaline phosphatase ac-
tivity, 25-hydroxyvitamin D, and 1,25-dihydroxyvitamin D were
measured as described elsewhere,
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 and serum calcium and phos-
phorus were measured by standard techniques with an automated
analyzer.

 

Patients

 

All seven patients with Jansen’s metaphyseal chondrodysplasia
have been described previously.
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 Selected clinical and
laboratory findings are shown in Table 1. Because of the rarity of
the disease, the two patients in Family 3 are described here in
some detail.

The index patient in Family 3 (Patient 3A) received a diagnosis
of achondroplasia in childhood.
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 Her parents were of average
height and phenotypically normal; both died from causes unre-
lated to changes in calcium homeostasis. In 1995, at the age of
49 years, the patient’s height was 130 cm; the ratio of the upper
segment to the lower segment was 1.58 (mean value for normal
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