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Research progress on Calcium-Sensing Receptor CaR in bone-related cells ZHENG Jiagiang YANG
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Abstract  Calcium homeostasis is crucial in maintaining normal physiology function. Bone is the most important
calcium pool in human body and keeping the dynamic balance of bone is beneficial for calcium homeostasis. Many
cells can express wild type Calcium-Sensing Receptor CaR . Study shows that CaR promotes proliferation

differentiation and mineralization in osteoblast and stimulates differentiation as well as apoptosis under high Ca’*

concentration in osteoclast. Furthermore CaR regulates localization of haematopoietic stem cells. However CaR
expressing in tumor cells indicate that tumor osseous metastasis may occur. This paper reviews research progress
on CaR in osteoblast osteoclast haematopoietic stem cells tumor osseous metastasis.

Key words CaR Osteoblast Osteoclast Haematopoietic stem cells Osseous metastasis

1 ~1.3 mmol/L “

parathyroid hormone PTH

1 25- OH ,VD;,
PTH 1 25- 33
OH ,VD;,
99% “
1
1
100049

Email yangjh@ gucas. ac. cn

calcium-sensing recepter CaR

685



686

G
1
1078
Mg2 +
G
Hill
2
MC3T3-El
SAOS-2
Yamaguchi ~ °
MC3T3-E1
Gd3 +
16~ 18 d
G
G
G, Edward '’

Rsl

2009 9 15 9 Chin J Osteoporos September 2009 Vol 15 No.9
Rsl
9 12
3.8
2
4 Rsl
Rsl
} Dvorak

UMR-106

Chang
13d

MG-63

Gs
Gs

receptor activator of NF-kB Ligand RANKL

mitogen-activated protein kinases MAPK
MC3T3-El
P42/
44MAPK  p38 MAPK c-Jun
JNK MAPK
> 5 mmol/L JUN
9
MEK/MAPK
parathyroid hormone-related peptide PTHrP
PTHrP
0 strontium ranelate
ERK PKC  PKD
p38MAPK "
3

receptor activator of NF-«kB Ligand RANKL
marcophage colony stimulating
factor M-CSF

RANKL RANK



2009 Chin J Osteoporos September 2009 Vol 15 No.9 687
humoral hypercalcemia of malignancy
CaR™"" HHM
70% " HHM
CaR+/+
CaR"
PLC  NF-kB
12
Wnt
20
21
6
13 14
CaZ+
I G d3 +
22 23
strontium
ranelate  Reclast NPS R-568 **
/
/
' Adams
CaR™
I-
1 Berra RR Rageeb A Laforenza U et al. Cardiac microvascular
endothelial cells express a functional Ca?* -sensing receptor. J Vasc
Res 2009 46 1  73-82.
2 San GA Uneyama H Maekawa T et al. The calcium-sensing
17 receptor in taste tissue. Biochem Biophys Res Commun 2009 378
3 414-418.
3 Vainonen JP Sakuragi Y Stael S et al. Light regulation of CaS a
PTH:P PTH:P novel phosphoprotein in the thylakoid membrane of Arabidopsis

thaliana Febs J 2008 275 8  1767-1777.



688

10

11

12

13

2009 9 15 9 Chin J Osteoporos September 2009 Vol 15 No.9
Huang Y Zhou Y Castiblanco A et al. Multiple Ca 2+ -binding mature osteoclasts which are bone resorbing cells. Biochem Biophys
sites in the extracellular domain of the Ca 2 + -sensing receptor Res Commun 1998 245 419-422.
corresponding to cooperative Ca 2 + response. Biochemistry 2009 15 Jacenko O  Roberts DW  Campbell MR et al. Linking
48 2 388-398. hematopoiesis to endochondral skeletogenesis through analysis of mice
Yamaguchi T Sugimoto T. Impaired bone mineralization in calcium- transgenic for collagen X. Am J Pathol 2002 160 2019-2034.
sensing receptor CaSR  knockout mice the physiological action of 16  Olszak IT Poznansky MC Evans RH et al. Extracellular calcium
CaSR in bone microenvironments. Clin Calcium 2007 17 10 elicits a chemokinetic response from monocytes in vitro and in vivo. J
1567-1573. Clin Invest 2000 105 1299-1305.
Chang W Tu C Chen TH et al. The extracellular calcium-sensing 17 Manning AT O’Brien N Kerin MJ. Roles for the calcium sensing
receptor CaSR s a critical modulator of skeletal development. Sci receptor in primary and metastatic cancer. Eur J Surg Oncol 2006 32
Signal 2008 1 35 1-13. 7 693-697.
Hsiao EC  Boudignon BM  Chang WC et al. Osteoblast expression 18  Schramek H. MAP kinases from intracellular signals to physiology
of an engineered Gs-coupled receptor dramatically increases bone and disease. News Physiol Sci 2002 17 62-67.
mass. Proc Natl Acad Sci USA 2008 105 4 1209-1214. 19 Tfelt-Hansen J. The role of calcium-sensing receptor and signalling
Dvorak MM Chen TH Orwoll B et al. Constitutive activity of the pathways in the pathophysiology in two in vitro models of malignant
osteoblast Ca®* -sensing receptor promotes loss of cancellous bone. hypercalcemia the rat rice H-500 Leydig testis cancer and prostate
Endocrinology 2007 148 7 3156-3163. cancer PC-3  cells. Expression and regulation of pituitary tumor
Chattopadhyay N Yano S Tfelf-Hansen J et al. Mitogenic Action transforming gene in Leydig testis cancer and astrocyte and
of Calcium-Sensing Recepter on Rat Calyarial Osteblasts. astrocytoma cells. Dan Med Bull 2009 55 1 17-46.
Endocrimology 2004 145 7 3451-3462. 20  Whitfield JF. The calcium-sensing receptor—a driver of colon cell
Ahlstrom M Pekkinen M Riehle U et al. Extracellular calcium differentiation. Curr Pharm Biotechnol 2009 3 311-316.
regulates parathyroid hormone-related peptide expression in osteoblasts 21 Mihai R. The calcium sensing receptor from understanding
and osteoblast progenitor cells. Bone 2008 42 3 483-490. parathyroid calcium homeostasis to bone metastases. Ann R Coll Surg
Caverzasio J. Strontium ranelate promotes osteoblastic cell replication Engl 2008 90 4  271-277.
through at least two different mechanisms. Bone 2008 42 6 1131- 22 Chad Deal. Potential new drug targets for osteoporosis. Nature Clin
1136. Pract Rheumatol 2009 5 1 20-27.
Mentaverri R Yano S Chattopadhyay N et al. The calcium sensing 23 HuJ. Allosteric modulators of the human calcium-sensing receptor
receptor is directlyinvolved in both osteoclast differentiation and structures  sites of action and therapeutic potentials. Endocr Metab
apoptosis. FASEB J 2006 20 2562-2564. Immune Disord Drug Targets 2008 8 3 192-197.
Kanatani M Sugimoto T Kanzawa M et al. High extracellular 24 Murakami Y Furuya Y Wada M et al. Pharmacological properties

calcium inhibits osteoclast-like cell formation by directly acting on the
calcium-sensing receptor existing in osteoclast precursor cells.
Biochem Biophys Res Commun 1999 261 144-148.

Kameda T Mano H Yamada Y et al. Calcium-sensing receptor in

of the calcimimetic compound NPS R-568 in vitro and in vivo. Clin
Exp Nephrol 2000 4 293-299.
2009-06-08





