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Effect of Low Calcium Diet
on Parathyroid Hormone Receptor Gene Expression

Tetsuya Kawang, Nobutaka Haramoro, Hidefumi ITor and Noboru HorrucHi

Parathyroid hormone (PTH) acts on bone and kidney by binding to PTH/PTH-
related protein receptor (PTHIR) and regulate calcium (Ca) and phosphorous (P)
homeostasis. This experiment was undertaken to investigate the effect of Ca and vita-
min D restriction (-Ca-D) diet on PTHIR mRNA expression in the major PTH target
tissues such as bone and kidney. Rats fed -Ca-D diet showed significant decrease in se-
rum Ca and P on day 14 and day 7, respectively. Serum PTH and 1, 25 dihydroxyvitamin
D, [1, 25(0OH) ,D,] markedly increased on day 14 and day 1, respectively. Renal Vitamin
D-1 « -hydroxylase activities increased slightly during day 1-7 and markedly during
day 14-35. PTHIR mRNA abundance determined by Northern blot analysis did not
change in bone and kidney, when rats were fed -Ca-D diet for up to 14 days. These
results suggest that down-regulation of PTHIR in PTH target tissues is due to degrada-
tion, internalization and desensitization of the receptor protein without transcriptional

)

attenuation.
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Fig. 1 Time course of the effect of -Ca-D diet on serum
Ca (A) and P (B) concentrations in rats. Rats were
fed -Ca-D diet (@) or normal laboratory chow
(O) for the indicated periods. Serum Ca and P
were measured colorimetrically. The data are ex-
pressed as the mean = SEM of 4 animals. %, P<

0.05 {compared with normal control at each point)
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Fig. 2 Time course of the effect of -Ca-D diet on serum
PTH (A) and 1, 25(0OH),D,(B) concentrations in
rats. Rats were fed -Ca-D diet (@) or normal
laboratory chow (O) for the indicated periods. Se-
rum PTH was measured by IRMA and serum 1, 25
(OH) D, was determined by radioreceptor assay.
The data are expressed as the mean = SEM of 4
animals. %, P<0.05 (compared with normal
control at each point).
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Fig. 3 Changes in renal vitamin D-1 « -hydroxylase activi-

ties in rats fed -Ca-D diet. Rats were fed -Ca-D
diet for the indicated periods. Kidney homogenates
were prepared and incubated with 250HD,. Syn-
thesized 1, 25(0OH),D, was determined by
radioreceptor assay. The data are expressed as the
mean.
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Fig. 4 Northern blot analysis of PTH1R and cyclophilin
mRNA in rat kidney (K), bone (B) and intestine
(1). Rats fed -Ca-D diet for 14 days were
sacrificed, and thereafter femur and kidney cortex
were removed. Total RNA (20ug) was subjected to
Northern blot analysis.
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Fig. 5 Time course of the effect of -Ca-D diet feeding on
PTH1R mRNA abundance in bone (A) and kidney
(B) of rats. Rats were fed -Ca-D diet (@) or nor-
mal laboratory chow (O) for the indicated periods.
PTH1R mRNA was determined using Northern blot
analysis and the mRNA abundance was normal-
ized to that of the cyclophilin mRNA.
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